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Abstract

Household energy consumption is a major part of overall energy demand. Although smart
meters are becoming more common, many households still do not really know what their
own consumption looks like over time. A lot of monitoring systems show mainly technical
numbers, like kilowatt-hours, with little explanation. That lack of context makes the
information hard to read, therefore, awareness remains low and people rarely adjust their
energy habits.

A prototype monitoring system is developed within the Kumba application, informed by
a literature review and a user survey identifying UI interventions, user needs and moti-
vational drivers. The prototype implements device-level insights, historical comparisons,
consumption reports and an annual reflective summary (Kumba Wrapped).

A user test with 15 participants indicates increased awareness, confidence and ability to
identify high-consumption devices, peak usage periods and effective energy-saving mea-
sures.

The results suggest that combining contextualised feedback with simple, actionable rec-
ommendations enhances comprehension and encourages behavioural change.

Keywords: Smart meter, direct feedback, indirect feedback, energy consumption aware-
ness, behavioural change support
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1 Introduction

Household energy consumption represents an important energy demand in the European
Union (EU). According to [1], private households used 26.2% of the energy consumption
in the EU in 2023. This percentage has remained stable over recent years, fluctuating
between 25% (2022) and 27% (2023).

At the same time, the adoption of smart meters has increased up to 60% in the EU in
2023 [2]. Smart meters are digital electricity meters that record consumption in short
time intervals and transmit this information to a monitoring system. These systems allow
households to view and analyse their energy consumption. With a monitoring system, any
application, app, dashboard or interface is meant that shows the energy consumption of
a household. Despite this progress, overall household energy consumption has remained
largely unchanged. This suggests that existing monitoring systems may not yet effectively
support users in understanding their consumption or in changing their behaviour.

Studies show that awareness alone is often not enough to trigger long-term behaviour
change [3] Many existing monitoring systems focus on delivering information rather than
reflection or engagement. While some systems incorporate motivational elements such as
gamification or social comparison [4], they often lack personalisation and fail to support
long-term habit formation. In addition, persuasive design strategies are not yet fully
utilised in many existing solutions [5].

Effective behaviour change requires more than providing information. It depends on inter-
ventions that consider users’ motivations and contextual factors. Behavioural theories such
as the Fogg Behaviour Model (FBM) emphasise that behaviour occurs when motivation,
ability and triggers are aligned [6].

Similarly, the Value-Belief-Norm (VBN) framework highlights that sustainable energy be-
haviour is strongly influenced by personal norms and environmental values rather than
knowledge alone [7, 8]. These findings indicate that short-term increases in awareness
do not automatically result in lasting behavioural change. Instead, effective interventions
must combine knowledge delivery with motivational and contextual mechanisms that en-
courage sustained energy-saving behaviour [3].

To address these challenges, this project extends the existing Kumba application by imple-
menting further features. These features aim to support awareness and behaviour change.
The approach combines different feedback mechanisms.

The design of the features is based on a literature review and a survey study. Based on
these inputs, the features device-level breakdowns, reports and historical comparison were
developed. The goal of the application is to increase users’ awareness of their consumption
patterns and support long-term behavioural change.

The research questions for this project are:

e RQ1: Which functions and information promote awareness of one’s own electricity
consumption?

e RQ2: What information, reminders, or specific recommendations for action are
necessary for users to adjust their consumption behavior?

o RQ3: What influence do personal reasons (e.g., financial incentives, general attitudes
toward the topic) have on awareness and changing consumption behavior?

This work does not involve an external client. It focuses on designing a concept that could
be applied to more monitoring systems. (LRQ3) does not include the financial situation
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or level of education. The final product of this work is not implementable in a working
process due to features, such as device-level breakdown, that are simulated.

This thesis is structured in eight chapters.

Chapter 2 presents the theoretical background, including the current state of the art of
monitoring systems. Chapter 3 explains the methods used for the literature review, the
survey, the design and the user study. Chapter 4 describes the design and explains the
developed features. Chapter 5 documents the technical implementation of the system.
Chapter 6 presents the evaluation results. Chapter 7 discusses the findings of the user
results and chapter 8 describes limitations and future work.



2 Theoretical background

This chapter introduces relevant definitions and explains the theoretical foundations rel-
evant to this thesis. Key concepts related to electricity consumption, awareness and be-
havioural change in the context of energy monitoring will be defined. Furthermore, the
current state of the art and the context around the project will be discussed.

2.1 Definitions

Several terms relating to energy and feedback are used in this paper. To avoid any mis-
understanding, these terms are defined below.

Watt & kW: The watt (W) is the SI unit of power and represents the rate at which
energy is transferred or work is performed, equal to one joule per second. A kilowatt (kW)
is a multiple of the watt and corresponds to 1,000 watts and is commonly used to express
the power rating of electrical appliances (see Wikipedia).

kWh: A kilowatt-hour (kWh) is a unit of energy that represents the amount of energy
consumed when one kilowatt of power is used continuously for one hour. It is widely used
as the standard unit for measuring electricity consumption in households (see Wikipedia).

Electrical power: Electric power describes the rate at which electrical energy is trans-
ferred or converted in an electrical system. It represents how quickly electrical energy is
generated, transmitted, or consumed by electrical devices (see Wikipedia).

Energy consumption: Energy consumption refers to the total amount of electrical
energy used over a given period of time. In contrast to power, energy consumption is an
aggregated measure and is typically expressed in kWh [9].

Smart meter: A smart meter is an electronic device that measures electricity consump-
tion and records energy usage data at regular intervals. Smart meters can automatically
transmit this data to energy providers and allow users to monitor their electricity con-
sumption with a monitoring system (see Wikipedia).

Monitoring system: The collected data from the smart meter is displayed and controlled
by a monitoring system. A monitoring system refers to digital applications, dashboards,
apps or interfaces that provide information about a household’s energy consumption or
production [10].

Knowledge: Knowledge refers to the understanding of facts, information, or skills ac-
quired through experience, education, or learning (see Wikipedia).

Awareness: Awareness describes the state of being conscious of or having knowledge
about a situation or subject, often involving perception and understanding of its relevance
or consequences (see Wikipedia).

Behaviour: Behaviour refers to actions and decisions in response to internal and external
stimuli. In the energy consumption context, it describes how users make decisions that
influence this consumption. The goal of behaviour change is to encourage users’ sustainable
energy consumption with specific interventions [11, 12].

UI intervention: A UI intervention is a specific design element of a feature in a user
interface. The intention of implementation is to influence user perception, understanding
or behaviour. In monitoring systems, Ul intervention aim to improve awareness of energy
consumption and provide information for decision-making.


https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Kilowatt-hour
https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Smart_meter
https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/Awareness
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Direct and indirect feedback: Direct feedback refers to (near) real-time information
about energy consumption. Indirect feedback provides delayed information, typically in
a different form, such as weekly or monthly summaries. Both types can be used paired
with a Ul intervention, such as charts or visualisations, to influence how users interpret
information [9].

2.2 Energy consumption and energy data

This section builds on the previously introduced definitions, with the primary focus being
the measurement and representation of electricity consumption within the system.

2.2.1 Electric power and energy Consumption

As previously stated, electric power and energy consumption are different concepts that
represent different aspects of electricity usage. This distinction is important for the anal-
ysis of consumption patterns, because monitoring systems depend on energy values over
a defined time interval.

2.2.2 Smart meter data

Smart meters provide data for analysing the electricity consumption of a household by
recording it in a regular time interval, typically every 15 minutes. Smart meters have
been shown to provide different data, including, but not limited to, energy import and
export data. The insights and the increased frequency of reading provide data for in-depth
analysis of electricity consumption.

However, as the measurements are aggregated at the household level, no direct information
about the individual device consumption is available. The time interval of 15 minutes is
too long to draw conclusions on the activity of single devices.

2.3 Awareness and behaviour change

This section builds on the previously introduced concepts and focuses on the role of aware-
ness and influencing energy-related behaviour change.

2.3.1 Awareness and knowledge

As previously discussed, knowledge and awareness describe different levels of understand-
ing. Knowledge refers to possession and understanding of information. In contrast, aware-
ness refers to the state of having knowledge about a situation or subject, often including
one’s own behaviour and its consequences.

This distinction is important in the context of energy consumption. Knowledge about
general energy-related facts without awareness of one’s own consumption patterns will
rarely lead to long-term behavioural change.

Awareness is therefore an important factor in facilitating behavioural change. By making
energy consumption more visible and understandable, a monitoring system can help users
identify their consumption patterns and the impact these have.
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2.3.2 Behaviour change principles

In the context of energy consumption, behavioural change refers to the adjustment of
daily habits in order to adapt energy usage. Research indicates that providing people
with information is often insufficient in inciting a behavioural change, as users might not
relate general knowledge to their own actions [11, 12].

Instead, behavioural change depends on factors such as motivation, simplicity and personal
relevance. Users are more likely to adopt energy-saving behaviours when measures are easy
to implement and align with their individual goals or values [8].

In this context, concepts such as Green Consumer Values (GCV), Consumer Energy Aware-
ness (CEA) and Knowledge of Energy Saving (KES) provide additional insight into a user’s
behaviour [8].

GCV describes the environmental values that influence decision-making, while CEA refers
to the awareness of energy consumption, its impact and potential cost savings. KES high-
lights the gap between perceived and actual knowledge about energy consumption, which
can affect both awareness and the willingness to change behaviour [11, 12].

The VBN theory explains how personal values influence environmental beliefs, which in
turn activate moral norms that guide pro-environmental behaviour [8]. It highlights that
behaviour change is more likely when individuals perceive a moral obligation based on
their values and beliefs.

These concepts illustrate that behavioural change not only depends on the availability of
information, but also on how users perceive, understand and relate this information to
their own values and actions.

2.4 Feedback mechanisms in energy monitoring systems

Feedback mechanisms are closely related to the concept of persuasive technology, which
aims to influence user behaviour through system design [13]. This aligns with the FBM,
which suggests that behaviour change requires the alignment of motivation, ability and
triggers [14].

Furthermore, the concept of nudging is a method of guiding users towards specific decisions
without restricting their freedom of choice [15]. In energy monitoring systems, relevant
information can be highlighted or simple actions can be suggested to encourage more
energy-efficient behaviour.

2.4.1 Energy feedback

Energy feedback provides users with information about their electricity consumption in
order to make their consumption patterns visible. This includes real-time feedback, his-
torical comparisons and visual representations such as charts. These forms of feedback
help users to better understand their consumption and increase awareness [9, 16].

2.4.2 Contextual information

Contextual information extends raw consumption data by adding meaningful references,
such as costs, COg impact, or comparisons [16].

Furthermore, grasping the meaning of the CO5 impact can be facilitated by adding context
about its significance, such as how many trees are needed to convert the produced emissions
back into oxygen over a given time frame. This makes the data easier to interpret and
supports more informed decision-making [9].
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2.4.3 Recommendations and behavioural triggers

Recommendations translate consumption data into concrete actions. They are most ef-
fective when they are simple, practical and personalised [11]. Notifications and reminders
can further support behavioural change by prompting users at the right moment, thereby
helping to bridge the gap between awareness and action.

2.5 State of the art in monitoring systems

This section provides an overview of existing solutions, their features and limitations
according to the literature review.

2.5.1 Existing energy monitoring systems

A wide range of monitoring systems are available.

Research prototypes include CoSSMunity [5], CoSSMic [5, 10, 17], 7000 Oaks and count-
ing [18] and EnergyCat [19] as well as interactive systems such as Power Aware Cord,
Eco-Kitchen and Flower Lamp [20]. Commercially used systems include OPOWER [21],
Wattsup [22], Google Power Meter [23], Powerhouse [19, 22] and encompass [22].

Most common features implemented are: real-time energy consumption, comparative feed-
back with similar households, visualisations of historical consumption, device-level break-
downs, notifications and reminders, and gamified or persuasive interventions [5, 10, 13,
17, 20].

2.5.2 limitations of existing monitoring systems

Even though there is a lot of variety in the available monitoring systems, they also have
several limitations. Most monitoring systems display only raw data without any context
or guidance, which reduces the effectiveness of long-term behaviour change [9, 15, 24].
Other limitations include the lack of personalization, limited device-level, sometimes over-
whelming interfaces and insufficient integration of feedback mechanisms [5, 17, 25]. One
of the biggest limitations is that there is no monitoring system that includes all previously
mentioned features.

These limitations show the need for a monitoring system that combines all the mentioned
features while focusing on raising awareness, changing behaviour and providing actionable
guidance.
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This chapter focuses on the methods used for this project. The project started with a
literature review, followed by a survey. After the survey was analysed, a concept for the
features was created and implemented. To validate the implementation, a user test was
done at the end.

3.1 Project management

The task agreement was defined and signed at the beginning of the project and in the ap-
pendix. SCRUM was selected as collaboration framework with weekly stand-ups and
meetings if necessary. Later, more frequent stand-ups were held due to fewer other prior-
ities.

3.2 Literature review

The literature review followed established guidelines for structured literature reviews in
software engineering, using principles proposed by [26] for systematic reviews.

The initial search resulted in 78 identified studies. After title and abstract screening,
33 studies remained. Following full-text screening, 26 studies were included in the final
synthesis.

3.2.1 Review type and strategy

A structured literature review with systematic elements was conducted. This means that
predefined research questions, search strings and screening criteria guided the process.
However, no formal review protocol registration or multi-database search strategy was
applied due to time and scope constraints. The process consisted of the following steps:
(1) Definition of research questions for the review, (2) selection of databases, (3) definition
of inclusion and exclusion criteria, (4) multi-stage screening (title, abstract and full-text)
and (5) coding and extraction of relevant attributes from included studies.

3.2.2 Literature research questions

The following literature research questions LRQs guided the review:

« LRQ1: What types of feedback mechanisms and information representations are
used in energy monitoring systems to increase awareness of household electricity
consumption?

« LRQ2: Which digital interventions and design approaches are described in the lit-
erature to support behavioural change in household energy consumption?

e LRQ3: Which motivational factors and personal values influence users’ energy-
related behaviour and the effectiveness of energy feedback systems?

3.2.3 Search strategy

The literature search was conducted between 29 October and 24 November. Google Scholar
was chosen as database because it allows more complex search strings and indexes multiple
publishers, including IEEE, Springer, and ScienceDirect. Due to scope limitations, no
additional academic databases were included.


https://scholar.google.com/
https://www.ieee.org/
https://link.springer.com/
https://www.sciencedirect.com/
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Keyword identification

Keywords were identified based on the LRQs, domain knowledge including IP5 and initial
exploratory searches. The keywords were grouped into the following categories:

o Awareness and cognition: awareness, energy awareness

e Motivation and drivers: motivation, incentives, rewards

e Feedback and monitoring: feedback, energy feedback, real-time feedback

e Behaviour and persuasion: behaviour, user behaviour, behaviour change, per-
suasive technology

o Personal reasons: personal reasons, financial reasons, ecological reasons

e Domain context: energy, energy consumption

e Design interventions: interventions

Search strings

Two search strings were constructed with different keywords:

e Search string 1:

1 | ("energy consumption") AND ("energy awareness") AND ("
behavior change" OR "user behavior") AND ("motivation"
OR "financial reasons")

e Search string 2:

1| ("energy consumption" OR "smart meter app") AND ("energy
awareness") AND ("behavior change" OR "user behavior"
OR "persuasive technology" OR "interventions") AND ("
motivation" OR "financial reasons" OR "ecological
reasons")

3.2.4 Study selection

The study selection was followed by a multi-stage screening:

o Title screening: Exclusion of irrelevant studies
e Abstract screening: Evaluation of inclusion and exclusion criteria
o Full-text screening: Final evaluation of studies

3.2.5 Included studies

After full-text screening, 26 studies were included in the final synthesis. All included
studies, their study type, Ul intervention and key findings are provided in the appendix.

3.2.6 Inclusion and exclusion criteria

For the literature review, both inclusion and exclusion criteria were defined.

Included studies were peer-reviewed conference or research articles, written in English,
and published between 2000 and 2025. Furthermore, only studies that evaluated UI inter-
ventions and focused on household electricity consumption were considered.

Studies were excluded if no full text was available, if they were purely technical papers, if
they were unrelated to electricity consumption or if they were duplicates.
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3.2.7 Data extraction and coding

For each included study, the following data were extracted and coded: Authors, publication
year, title, study type, Ul interventions and key findings.

The complete data extraction table containing the coded attributes of all analysed studies
is provided in the appendix.

3.2.8 Quality assessment

Due to the exploratory nature of this paper, no formal quality scoring system was applied.
However, methodological transparency and clarity of methods were considered during the
process.

3.2.9 Validity considerations

The following validity considerations were addressed to improve the credibility and trans-
parency of the literature review.

Construct validity was ensured by defining search terms that were aligned with the research
questions, while pilot searches were used to refine the keywords. Each study included in
the review was mapped to one of the LRQs.

Internal validity was supported by predefined inclusion and exclusion criteria, which re-
duced selection bias, and by a structured screening process that increased transparency.
Title, abstract and full-text screening were conducted independently by two reviewers.

External validity is limited by the restriction to English-language publications, which may
introduce bias and by the fact that only a single database ( GoogleScholar) was searched,
limiting the comprehensiveness of the results.

Conclusion validity may be affected by the limited number of studies and the exploratory
nature of the review. However, transparent documentation of the process increases the
credibility of the findings.

3.2.10 Reliability

Screening was conducted collaboratively by the authors and any multiple meanings re-
garding study inclusion were discussed until consensus was reached. Disagreements were
resolved with consensus.

3.2.11 Reproducibility

To ensure reproducibility, all steps of the literature review are documented: keywords,
search strings, databases, inclusion and exclusion criteria and the study selection process.
An overview of the included studies is provided in the appendix.

3.3 Survey study

The goal of the survey was to explore users’ awareness of household energy consumption,
their needs and preferences regarding energy-related information and their motivation to
change consumption behaviour. Additionally, the survey aimed to investigate which Ul
interventions identified in the literature review could support energy-efficient behaviour.
The survey is grounded in principles of qualitative inquiry according to [26].
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3.3.1 Survey research questions

For the Survey, more specific survey research questions (SRQs) were defined:

« SRQ1: What role do existing energy monitoring systems play in users’ awareness of
and perceived control over their household electricity consumption?

« SRQ2: How do different Ul interventions in energy monitoring interfaces affect users’
ability and motivation to make sustainable household energy decisions?

All survey questions (except the consent question and demographic questions) were mapped
to one survey research question to ensure coverage of the survey construct.

3.3.2 Survey instrument

The survey instrument comprises 46 questions, of which only 45 were relevant for the
survey. Each participant only answered 41 questions, due to the response of question 7.
The first question was only to ask consent to process the responses.

The questions were organized into six sections: (1) Demographic background, (2) objective
energy usage, (3) subjective energy usage, (4) energy monitoring tools and habits, (5) UI
interventions and information preferences and (6) helpful Ul interventions. The complete
instrument is provided in the appendix.

A pilot study with three participants (two coaches and one private person) was conducted.
Based on their feedback, redundant questions were deleted or merged, words were simpli-
fied or explained, based information was deleted and the skip logic was corrected.

The survey included single-choice, multiple-choice, Likert-scale and free-text questions to
capture both quantitative and qualitative insights.

3.3.3 Target population and sampling strategy

The original target population was people with monitoring systems. Due to a lack of
participants, people who didn’t have a monitoring system were also contacted. Due to
a small sample (n=50) and the non-probabilistic recruitment approach, the results are
exploratory and cannot be generalized to the broader population.

3.3.4 Data collection

Google Forms was used for the implementation of the survey. Different platforms (LinkedIn
and Reddit) as well as private distribution via text message and email were used to spread
the survey. It was open from 2nd December 2025 to 31st December 2025. The participation
was voluntary (see SQ1) and anonymous. The invitation message outlined the study
purpose, expected completion time and confidentiality. No incentives were given to avoid
triggering a specific answer. Since the survey was conducted via open platforms, the exact
invited population is unknown.

No personally identifiable data was collected. Participation could be discontinued at any
time. All data were stored securely and accessed only by the research team. The study
followed institutional ethical guidelines.
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3.3.5 Data analysis

All questions were mandatory, therefore, there were no incomplete answers. For partici-
pants who did not own a monitoring system (n=27), all monitoring-system-related ques-
tions were set to "none” to indicate absence of the system. Percentages for these items
refer only to participants owning a monitoring system unless otherwise noted. Likert-scale
questions were 1 (strongly disagree) to 5 (strongly agree).

Free-text responses were analysed using open coding. Two researchers independently coded
all responses, iteratively refined the codes through discussion and developed higher-level
themes. Disagreements were resolved through consensus.

3.3.6 Validity considerations

Construct validity was strengthened through iterative refinement and a pilot study im-
proved alignment between constructs and questions. Definitions for digital sustainability
and its dimensions were provided directly in the survey to avoid misinterpretation.

Internal validity was supported by implementing branching logic in the survey, which
minimized irrelevant questions. Furthermore, qualitative responses were independently
coded, enhancing the reliability of interpretation.

The non-probabilistic sampling approach limits generalizability. The study relies on de-
scriptive rather than inferential statistics in order to avoid overgeneralization. The com-
bination of quantitative and qualitative data increased robustness.

3.3.7 Reliability

To ensure reliability, the survey was designed to provide consistent results with different
measures. The survey was piloted with three participants, whose feedback improved the
survey instrument. All questions were mandatory, reducing interpretation problems due
to missing data. Two researchers performed open coding for qualitative questions, in-
creasing reliability. Standardized answer scales (e.g., 1-5 Likert-scale) were used to ensure
consistency in answers.

3.3.8 Reproducibility

To ensure reproducibility, all steps of the survey are documented. The complete survey in-
strument, including question wording and answer scales, is provided in the appendix. The
timeline of data collection, recruitment strategy and distribution channels (LinkedIn, Red-
dit, private messages) is described. All data processing steps, including handling answers
of non-monitoring system participants, coding of free-text responses and calculation of de-
scriptive answers, are fully documented. Additionally, the anonymized dataset was made
available in the appendix.

3.4 Design and development

The design rationale builds directly on the results of the literature review and survey
study, ensuring that the selected features are empirically grounded.

3.4.1 Design rationale

The design and development phase followed the literature review and the survey study.
The literature review identified a range of UI interventions that have been shown to
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influence energy awareness and support behaviour change. These findings provided an
initial pool of potential features that could be implemented in the prototype.

The results of the survey study were used to validate and prioritise these interventions
from a user perspective. This helped to ensure that the selected features were not only
theoretically supported in prior research but also perceived as useful and relevant by
potential users.

Based on both the literature findings and the survey results, a subset of Ul interventions
was selected for implementation. The goal of this process was to focus on features that
are both empirically grounded and practically meaningful for users interacting with a
monitoring system.

3.4.2 Feature selection

The selection of features was guided by several criteria. First, the features needed to have
empirical support in the literature, indicating that they could contribute to increased en-
ergy awareness or behaviour change. Second, the survey study served as an additional
validation step to confirm the perceived relevance of these features among potential users.
Third, the technical feasibility within the scope and timeframe of the project was consid-
ered and fourth, the suitability of the features for evaluation in the user study.

Some of the features included in the prototype had already been implemented in a foun-
dational project (IP5). Included was consumption, base consumption, comparison with
other households, active devices, current consumption, settings and the registration flow.

In addition to these previously implemented features, several new components were devel-
oped based on insights from the literature review and the survey study. The new features
are: reports, historical comparison and device-level breakdown.

3.4.3 System architecture

The system architecture consists of a frontend, backend and database component. At
the beginning, all features had their own feature branch, including front- and backend
components. This approach reduced integration conflicts and improved efficiency. During
the block module phase, all features were merged into develop branch due to functional
dependencies between features.

3.5 Quality criteria

To ensure the code had high quality, a big refactoring was done in the backend as well as in
the frontend to improve maintainability and expandability. In the frontend, reusable com-
ponents were introduced to reduce redundancy. In the backend, structural improvements
and performance optimisations were implemented to ensure efficient data calculations.
Coding conventions were defined, including comments in the backend per method and
class. Checkstyle was chosen for the backend and ESLint was chosen for the frontend.

After the implementation of the features, more tests were created so that a code coverage
of 85% in the backend and 80% in the frontend was achieved. Due to the project scope,
only unit tests were created.

3.6 User study

The user study was designed as an experiment following empirical research guidelines for
software engineering experiments [26]. The goal of the study was to evaluate whether
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the prototype system could increase participants’ awareness of electricity consumption and
support sustainable decision-making through enhanced Ul interventions. The final study
was presented in German to match the participants’ language.

3.6.1 User study research questions

For the user evaluation, the following user study research questions (URQs) were defined:

o URQ1: Does the prototype version increase users awareness of their electricity con-
sumption compared to the baseline version?

« URQ2: Do the implemented Ul interventions help users identify energy consumption
patterns and effective saving measures?

o URQ3: How do users perceive the usefulness of the provided recommendations and
feedback for supporting changes in electricity consumption behavior?

3.6.2 Study phases

The study consisted of four phases, all conducted inside the application and a special user
flow implemented in a separate branch (final). The four phases are:

e Pre-survey: Capturing baseline awareness

o Task-based interaction (Baseline): Participants performed predefined tasks us-
ing the baseline version with minimal feedback

o Task-based interaction (Prototype): Participants performed the same tasks us-
ing the prototype version

e Post-survey: Capturing changes in awareness, knowledge and willingness to change
their behaviour

Each phase displayed a step counter (e.g., Step 1 of 4), helping participants track their
progress through the user study.

Pilot testing: A pilot test with two participants was conducted. The feedback led to
simplified questions and a better mapping of tasks and questions.

Target population and sampling strategy: The target population consisted of in-
dividuals who are responsible for their household energy decisions. Participants were
recruited through the friends and families by one of the researchers. Due to the limited
sample size (n = 15), results are exploratory and cannot be generalized.

3.6.3 Pre- and post-survey

The surveys were integrated directly into the application only for the evaluation of the ap-
plication. The survey instrument included multiple question types: single-choice, multiple-
choice, Likert-scale, rankings (drag and drop) and free-text responses. For Likert-scale
questions, a range scale from 1 (strongly disagree) to 5 (strongly agree) was used. The
scale was explained each time within the question. For ranking questions, an additional
follow-up question asked participants to indicate their confidence in the previous answer.
The surveys displayed each question with a step counter (e.g., Question 1 of 7), helping
participants track their progress through the survey. Participants could navigate through
the survey questions using "Back” and "Next” buttons.
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3.6.4 Data collection

The study was conducted using the laptop of one researcher. Participation was voluntary
and anonymous. No financial incentives were provided. No personally identifiable data
was collected. Participation could be discontinued at any time. All data was stored
securely and accessed only by the research team. The study followed institutional ethical
guidelines.

3.6.5 Task-based interaction

Participants performed predefined tasks using both system versions. A separate branch
(final) was used to isolate the evaluation flow from the main branch to avoid interfer-
ences. All newly implemented features, including some previous ones (settings, current
consumption, active devices) were disabled in the final branch for the baseline version to
ensure comparability between the two system versions during the user study. This branch
contained a dedicated user flow that integrated two in-app surveys (pre- and post-survey)
and all task questions, which would otherwise not have been part of the main application.
This approach was chosen so that testers would stay in the application and wouldn’t have
two context switches.

Integrating questionnaires directly into the application to capture feedback has been shown
to be a valid method for assessing users’ feedback and experience. In-app embedded ques-
tionnaires have been used to verify users’ experience in mobile applications [27]. Research
on in-product surveys highlights how such mechanisms helped gain perceptions and reac-
tions on features [28]. Moreover, embedded feedback approaches that collect user opinion
during or after task performance are recognized as useful for understanding user behaviour
and inform product and research decisions in software engineering contexts [29]. Features
unrelated to the evaluation were disabled in the baseline version.

The tasks included single-choice and multiple-choice questions. All responses were auto-
matically logged in a JSON file and later analyzed with scripts in a separate branch auswer-
tung.

Procedure: Participants were introduced to a usage scenario (scenario A: Married couple
in a house and scenario B: Family with 2 children in an apartment) and completed tasks
in both system versions. The order of scenarios was randomized to reduce learning effects.

Measures: To evaluate the effectiveness of the system, quantitative and qualitative
measures were collected. Qualitative measures include task completion accuracy, Likert-
scale ratings (1—5), perceived usefulness, decision confidence and awareness increase.
The only qualitative measure was one free-text question in the post-survey, which asked
in which country the testers live.

3.6.6 Data analysis

All collected data were exported from the application as a JSON file and processed using
analysis scripts in the auswertung branch.

Due to the small sample size (n=15), descriptive statistics (mean, standard deviation)
were calculated. Paired comparisons between the baseline and prototype conditions were
analyzed descriptively. Responses to the free-text question were analyzed using thematic
coding.
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3.6.7 Validity considerations

Tasks were directly mapped to research questions. Questionnaires were aligned with mea-
sured constructs. Both versions used identical scenarios to ensure comparability. Ran-
domization of scenario order reduced learning effects. Standardized task instructions min-
imized experimenter bias. The limited sample size restricts generalizability. However,
realistic scenarios improve ecological validity and descriptive statistics were used to avoid
overgeneralization.

3.6.8 Reliability

The reliability of the user study was ensured by designing the study to produce consistent
results. The user flow was piloted with two participants, and their feedback was used to
improve the study instrument. All questions were mandatory, which reduced interpretation
issues caused by missing data. In addition, standardized answer scales, such as 1-5 Likert
scales, were used to ensure consistency in responses.

3.6.9 Reproducibility

To ensure reproducibility, all steps of the user study are documented. The complete study
instrument, including question wording and answer scales, is provided in the appendix.
Furthermore, the anonymized dataset is made available in the appendix.
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4 Concept

This chapter presents the research findings, survey results and how they were mapped
to the implemented features. It also explains the conceptual framework and details the
features developed.

4.1 Research findings

Existing research shows that user-focused feedback is very important [5, 11, 17]. This
feedback can have different forms. Direct feedback provides immediate information about
the consumption, while indirect feedback often includes summaries or comparative insights
over time [9, 11].

A lot of Ul interventions use motivational elements like reminders, gamified mechanics,
or social features, to keep users engaged with the application [4, 22]. In [3], a public
awareness campaign is presented that uses similar methods and aims to encourage people
in their daily lives to reflect about their energy consumption.

4.1.1 Promoting awareness of electricity consumption (LRQ1)

One of the core problems in household energy management is that energy consumption is
not visible. Without feedback, it is difficult for users to understand how their daily actions
influence their general consumption [9, 11].

One option is eco-feedback, which encourages more sustainable behaviour. A monitoring
system that includes eco-feedback can display energy use and connect it to costs or envi-
ronmental impact [18, 20]. The key point is that the feedback has to be clear and easy to
understand, also for non-expert users.

Persuasive technology combined with a user-centred design helps user to notice their habits
and recognise patterns [5] Another option is interactive visualization. It makes it easier to
spot patterns and deviations compared to numerical displays. This also includes compar-
isons with past periods or similar households, providing context for further judgement [10,
11, 16, 30].

The level of detail is also a key factor. Therefore, it helps to link consumption data with
a specific household device, to show which activities use the most energy [20].

[9, 31] confirms that a better awareness can lead to real reductions in energy consump-
tion. Users who get regular and clear feedback are more likely to change their energy
consumption behaviour.

4.1.2 Supporting behavioural change through information and recommendations (LRQ2)

Most of the time, awareness is not enough to trigger a behaviour change [15, 24].

As stated in [12, 17], feedback systems work best when they provide actionable guidance.
Many systems include recommendations, reminders, or decision-making support features
to encourage a more efficient behaviour [10, 17]. While the direct feedback enables im-
mediate action in this scenario, the indirect feedback supports reflection and planning [9,
11].

Raw kWh or watt values are difficult to interpret, therefore, adding context is important.
Showing consumption relative to a daily activity or device helps a user interpret their
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energy consumption and spot opportunities to reduce it [20, 32]. Adding historical con-
sumption data to that, lets the user track if the changes have an actual impact on the
general energy consumption [11, 33].

Some monitoring systems give detailed, real-time insights and targeted feedback. This
approach can reduce energy consumption in both homes and workplaces [34]. There are
also mobile apps that deliver real-time or periodic feedback, which increases engagement
with the application and supports long-term energy-saving behaviour [10, 33].

Due to habits, it is possible that the feedback effects will only work for a short time and
then fade away again [11, 15, 33]. [17, 33| states that monitoring systems that keep an eye
on progress with adaptive feedback, goal resets, or motivational messages are more likely
to hold attention over time.

Behavioural changes are most successful when information is combined with actionable
feedback and sufficient context, so that users can identify opportunities to save energy
and actually put them into practice [11, 12].

4.1.3 Influence of personal motivations and values (LRQ3)

Individual motivations have a significant influence on energy behaviour. Financial consid-
erations, environmental awareness, convenience and complexity are motivating factors in
energy-related decisions [8, 12]. These factors influence how users interpret feedback and
whether they act accordingly.

It is crucial to provide feedback from different perspectives. Whilst cost savings are impor-
tant to some users, others place value on the environmental impact [18, 19]. This can be
interpreted as supporting mechanisms described in the VBN framework, whilst environ-
mental impact serves as a mechanism for norm activation [18]. Therefore, the presentation
of consumption in different contexts has varying effects on individual users depending on
their type [19].

Behavioural models show that not all people react in the same way. Their responses depend
on their goals and motives [32]. Feedback is therefore most effective when it addresses
users’ preferences’ [13, 21].

Persuasive interaction design can influence behaviour, but only if it aligns with users’
values and when it includes features that help motivate them [35].

Designs that point to sustainability and responsibility can nudge people toward more
energy-efficient choices [23]. Social factors matter as well, along with identity. Showing
social norms or tying actions to someone’s self-image can affect a person’s acceptance [30,

35).

Households differ in living conditions, available technology and personal preferences, which
means feedback needs to be adaptable or personalised to the user’s situation [13, 25]. A
uniform approach can miss the broader audience and in some cases, even backfire when it
does not line up with people’s actual circumstances [19, 25].

4.1.4 Summary of research findings

The findings from the literature suggest that it takes more than just one measure to
encourage households to pay attention to their energy consumption and actually change
their habits. Relying on a single strategy does not usually work. When information is
communicated clearly, with illustrative graphics, device-level feedback, comparisons with
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other households and an overview of past trends, people can recognise patterns in their
habits and understand what is happening.

Awareness alone does not automatically lead to action, so practical suggestions and expla-
nations within context are important, as they help people translate insights into concrete
changes. It is also important to engage people, as their values and motivations are often
important to ensure their willingness to change their habits. All of this together forms the
basis for developing features and start with user surveys. Table 4.1 provides an overview
of the UI intervention mechanisms and the studies that report on them.

Awareness, behaviour change mecha- .
Literature sources

nisms
Comparison
Comparison with others [5, 10, 13, 17, 18, 22, 23, 30]
Social sharing on social media [18]
Historical comparison [10, 17, 18, 20, 25]
Gamification
Goal Setting [5, 10, 17, 22]
Gamified social interactions [9, 11, 17]
Leaderboards and rankings [5, 17-19, 22, 25]
[

Rewards and achievements 5, 11, 12, 15, 17, 18, 22, 23, 25]
Feedback

Direct feedback

Indirect feedback

Visualize where energy is wasted
Device-level feedback 5, 25]

[
[5,
[
[
Temporal breakdown of consumption [9, 18, 32]
[
[
[

5, 9-13, 16-18, 20, 2224, 32|
5,9, 10, 17, 21, 23, 25]
10

, 19]

Personalized feedback 9, 10, 12, 17, 25, 31, 32]

Feedback in cost, COs, kWh 18, 21]
Motivational messages 3, 15, 17, 32]
Recommendations and suggestions

General & collaborative recommendations 3,17, 19, 31]
Personalized recommendations 17, 18, 21]

Comfort-preserving recommendations 5, 17]

3,

[
Behavioural suggestions and triggers [5]

[
Automatically implemented recommendations | [5, 10, 13, 21, 22, 25]

Monitoring and information
Real-time information [
Financial information on current usage [
Time-of-use feedback [25 31]
Reminders and notifications [4, 10, 13, 17, 18, 22, 30, 35]

10, 13, 16, 21, 24|

Table 4.1: Awareness raise and behaviour-change mechanisms grounded in reviewed literature

4.2 Survey results

The following results are based on a descriptive analysis of the survey data. Due to the
sample size (n=>50), the results provide exploratory insights into participants’ knowledge,
practices and needs.
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4.2.1 Survey participants

A total of 50 participants completed the survey (n=50). All percentages reported in the
following sections refer to this sample unless otherwise noted.

The largest age group was 25-34 years (30%), followed by 35-44 years (24%), 45-54 years
(18%), 55-64 years (16%), 18-24 years (10%) and 65 years or older (2%). The majority
of the participants were from Switzerland (90%), with smaller proportions from Ger-
many (4%) and the United Kingdom, India and Austria each representing 2%. Regarding
household composition, 30% of participants were couples with children, 26% were couples
without children and 18% lived in multi-generational households. Individuals living alone
accounted for 14% and 12% shared an apartment with others. Most respondents lived
in rented apartments (52%), followed by homeowners (32%). Additionally, 12% lived in
owned apartments and 4% in rented houses.

The survey results are grouped by the findings into three thematic dimensions: (a) baseline
awareness and knowledge, (b) current practices and energy-saving behaviour, (c) monitor-
ing needs and barriers.

4.2.2 Baseline awareness and knowledge

The survey questions (SQ) SQ2-SQ13 focused on selecting data about the actual knowl-
edge of the participants, while the SQ14-SQ17 asked about their perceived awareness.

The majority of the participants (70%) correctly recognized that a device still consumes
power when switched off but plugged in. 20% answered with "No” and 10% selected "I
don’t know”.

The responses for SQ3 were evenly distributed. 18% strongly agreed that a refrigerator uses
more energy per year than a washing machine, which is the correct answer, 20% agreed,
20% were neutral, followed by 24% somewhat disagreeing and 18% strongly disagreeing.

The Knowledge of watt was high with 78% correctly identifying it as a measure of power
at a specific moment. 10% stated that watt measures power consumption per hour, 6%
selected voltage, 4% amount of electricity used and 2% reported not knowing the answer.

SQ5 and SQ6 focused on which household device typically consumes the most or the least
power while running. Most respondents (84%) selected the washing machine as the device
that consumes the most power, which is the correct answer. 10% stated the refrigerator,
followed by television, laptop and the answer "I don’t know”, each representing 2%.

The device that consumes the least amount, with 56% answering laptop, which is correct,
26% answering television, 4% stated refrigerator and another 4% that they didn’t know
the answer, followed by the washing machine with 2%.

For SQ7, participants were asked to choose a household item they have. The options were
coffee machine (46%), laptop (36%) and washing machine (18%). For each household item,
two questions were asked.
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4.3%
4.3%
800-1200 W 1-5 W
200-800 W Less than 1 W
1200-1500 W

I don’t know
5-10 W
More than 10 W

I don’t know
More than 1500 W
Less than 200 W

Figure 4.2: SQ9 - Energy con-
sumption of a coffee machine while
on standby

Figure 4.1: SQ8 - Energy con-
sumption of a coffee machine while
brewing

The first one (SQ8) asked how much energy this device consumes during a typical task, like
brewing coffee or a wash cycle. The second one (SQ9) asked how much energy this device
consumes in standby mode. Those questions were only answered by 23 participants who
selected the coffee machine (n=23). Percentages reported refer only to these participants.
The diagrams 4.1 and 4.2 show differences in the actual knowledge of the consumption of
a coffee machine for these two situations. A typical electronic coffee machine consumes
around 800-1200 watts while brewing coffee and 1-5 watts in standby mode. While the
second question was answered correctly by 12 participants (52.2%), only half of them
selected the correct answer (26.1%) for SQ8.

To verify if the actual knowledge overlaps with the awareness, the participants were asked
different Likert-scale questions. Questions are shown in 4.2. As shown in diagram 4.3, the
self-reported awareness is quite high with an overall 72% agreeing or strongly agreeing.

Q14

Q15

Q16

Q17

0 10 20 30 40 50 60 70 80 90 100

B Strongly agree B Somewhat agree Hl Neutral
B Somewhat disagree M Strongly disagree

Figure 4.3: SQ14-SQ17 - Energy consumption awareness
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SQ Nr Likert-scale questions

SQ14 I know which appliances in my household consume the most electricity

SQ15 I know which specific behavioural changes could reduce my electricity
consumption.

SQ16 I am aware that some devices may still consume electricity even when
switched off but remain plugged in.

SQ17 I feel capable of reducing my electricity consumption through simple
measures.

Table 4.2: Description of questions SQ14-SQ17

Finding: A majority demonstrates general awareness of key electricity concepts. Self-
reported awareness and confidence are consistently high, particularly for standby con-
sumption and behavioural influence. However, factual and quantitative knowledge is in-
consistent, with frequent misconceptions about appliance consumption and watt usage.
Participants feel capable of acting even when their objective understanding is limited.

4.2.3 Current practices and energy-saving behaviour

A majority of the participants (80%) have already implemented some kind of measures,
while the others didn’t (20%).

Participants were asked what kind of monitoring system they were using. Over half (54%)
reported not using one and 20% of responses were unclear. Among those who specified a
system, 6% used Shelly EM and 6% used Solar Manager while smaller shares (2% each)
mentioned Enerest, Fronius Solar, Homey, Intuis connect, Primeo energie, Smart Energy
Link and SmartSpar.

All participants answered the following questions, but because only 46% were using a
monitoring system, only their answers are considered (n=23).

Participants reported varying frequencies of use of their monitoring systems. About 30.4%
used it weekly and another 30.4% monthly, while 17.4% reported daily use. Fewer partic-
ipants used the system rarely (13%) or annually (8.7%).

SQ22 asked what features their monitoring system has. The two major features named
were "historical consumption” (82.6%) and ”current total consumption” (78.3%). "production
per device or source” (34.8%), "cost information” (34.8%), "consumption per device or
outlet” (21.7%) and “recommendations for actions” (17.3%) were also quite common.
Some of the features were only available in some monitoring systems, such as "COs impact”
(13%), "comparison with others” (8.7%), "notifications in case of unusual consumption”
(8.7%) and "room temperature” (4.3%). SQ23-SQ29 focused on what frequency these
features were used, which shows infrequent usage. The data for these questions can also
be found in the appendix.

Finding: Most respondents have already implemented at least one energy-saving mea-
sure. Advanced Ul features such as device-level breakdown, costs, comparison with others,
notifications or recommendations are often not available or rarely accessed. Current moni-
toring practices are primarily passive and descriptive, focusing on total consumption rather
than actionable insights.

4.2.4 Monitoring needs and barriers

Participants were asked what limitations they believed the monitoring system they had
used has(n=23). Device breakdown was the most mentioned feature with 30.4%, followed


https://www.shelly.com/de/collections/smart-monitoring-saving-energy?utm_source=google&utm_medium=cpc&utm_campaign=createx_shelly_energy_efficiency_de&&klar_source=google&klar_cpid=23305841034&klar_adid=&gad_source=1&gad_campaignid=23305843134&gclid=Cj0KCQiAgvPKBhCxARIsAOlK_EqDgQAPfk0q0N20jf_Ng0P2OlQmrvaCuLrOWEyqnYqpRazqyXA37t0aAjIYEALw_wcB
https://www.solarweb.com/
https://homey.app/en-us/
https://intuis.fr/en/pro/our-products/regulation-and-connectivity/intuis-connect
https://www.primeo-energie.ch/en/ueber-uns/blog/Energiewissen/zev-und-leg.html
https://smartenergylink.ch/de/?gad_source=1&gad_campaignid=1079135184&gclid=Cj0KCQiApfjKBhC0ARIsAMiR_IswyrODo6dY2IgUi2H3v5uqjAqXab8tiDgtxV-duxZicNBFnnsKQ3AaAhMtEALw_wcB
https://smartenergylink.ch/de/?gad_source=1&gad_campaignid=1079135184&gclid=Cj0KCQiApfjKBhC0ARIsAMiR_IswyrODo6dY2IgUi2H3v5uqjAqXab8tiDgtxV-duxZicNBFnnsKQ3AaAhMtEALw_wcB
https://smartspar.ch/
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by 26.1% stating there were no limitations in their monitoring system and 8.7% said cost
calculation was available. Features such as dynamic tariff information, summarize and
optimize usage, option to pull raw data, recommendations, CO calculation, automation,
history consumption and a complete overview, each represented by 4.3% were, also mea-
sured.

To identify helpful features, participants were asked what information would be helpful
for them to better understand their consumption. As illustrated in figure 4.4, most pro-
posed features had a high resonance with the participants, led by the feature consumption
per device, which was chosen by 78%. Directly followed by notifications(60%), different
comparisons(58%) and consumption displays(54%).

g0l 78 |
60
B 58 i
60 54
50 48
40 38 |
26
20 | R
2 2
0  —  —

] Consumption per device/outlet IE Notifications in case of unusual consumption
I8 Comparison with your own historical consumption Il Consumption in kWh/CO/costs
[ Comparison with similar households B8 Cost information and savings potential
In Environmental impact i Display production in kWh
I} Display consumption in W and VA 00 Forecast /Planning tool for PV production

Figure 4.4: SQ31 - Helpful features to improve awareness

SQ32-SQ34 asked how often and in what detail they would like to receive consumption
summaries. Real-time (SQ32) data contains live data that is continuously updated. Short
reports (SQ33) are a brief overview including total consumption and change from previous
periods. Detailed reports (SQ34) includes device-level breakdown, explanations for the
consumption history and recommendations. Figure 4.5 shows that real-time data was
mainly demanded daily (42%) or weekly (28%), short reports rather weekly (36%) or
monthly (42%) and detailed reports monthly (42%) or annually (36%).
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Figure 4.5: SQ32-SQ34 - Frequency and details of summaries

Participants were asked to rate statements about their possible behaviour change (see
questions in table 4.3).

SQ Nr Likert-scale questions

SQ35 I would be more likely to change my electricity consumption behaviour
if it would save me money.

SQ36 I would be more likely to change my electricity consumption behaviour

if it would reduce my impact on the environment.

SQ37 I would be more likely to change my electricity consumption behaviour
if I received personalised recommendations on specific improvements I
could make.

SQ38 I would be more likely to change my electricity consumption behaviour if
I was informed about my current consumption compared to my previous
consumption.

SQ39 I would be more likely to change my electricity consumption behaviour
if I can compare my consumption with similar households.

SQ40 I would be more likely to change my electricity consumption behaviour
if there are playful elements (goals, achievements)

SQ41 I would be more likely to change my electricity consumption behaviour

if consumption is visualised through indirect feedback (smileys, colours).

Table 4.3: Description of questions SQ35-SQ41

The results of the questions between SQ35 and SQ41 are displayed in Figure 4.6 Most
users strongly agreed or agreed that knowing the environmental impact (72%), seeing
the difference between current and previous consumption (70%), getting personalized rec-
ommendations (68%), as well as reducing costs (60%), are most likely to change their
behaviour.
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Figure 4.6: SQ35-SQ41 - Reasons for changing behaviour

Participants were also asked what is most likely to prevent them from implementing recom-
mendations. As shown in figure 4.7, the time required and complexity of implementation
were the most selected options (62%). It was mainly selected by participants over 45
years old. With 52% costs were also often mentioned as a barrier, especially by couples
with children and families with multiple generations. Most of the ones selecting a lack
of control (46%) were living in a rental environment. Participants between the age of 25
and 44 mainly answered with possible lost of comfort (28%). The other stats were mostly
evenly spread over ages, households and living situations.
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Figure 4.7: SQ42 - Barriers to change behaviour

Finding: Respondents consistently express a desire for more contextualised information
especially device-level data, cost transparency and temporal comparisons. At the same
time, they report multiple barriers to acting on recommendations, such as time and com-
plexity, costs, limited control in rental situations and concerns about comfort, effectiveness
and privacy. While many indicate that personalised recommendations, cost savings, re-
ducing environmental impact and historical comparison would increase their likelihood
of changing behaviour, features such as gamification are less motivationing. Participants
valued detailed, actionable insights into their consumption.

4.3 Conceptual framework

Based on the literature review and survey findings, we created a conceptual framework
to guide the design of energy feedback features. It is built on three main principles:
awareness, actionable guidance and motivational alignment.

Awareness: Helps users understand their electricity consumption better. This includes
clear consumption reports, device-level breakdowns and periodic comparisons that put
energy usage into context.

Actionable guidance: Provides concrete tips to help users change behavior. Features
such as personalized recommendations and peak usage insights support identifying ways
to reduce consumption.

Motivational alignment: Feedback should connect with users’ personal motivations.
Energy usage is presented not just in kWh but also in terms of costs and COg emissions.
Reflective feedback mechanisms, like historical comparisons support reflection.

4.4 From findings to features

Our literature review and survey indicate that effective energy feedback should combine
awareness, actionable guidance and alignment with personal motivations. Table 4.4 de-
scribes all implemented features linked to research questions, survey results and literature
references.
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Feature Related RQ Survey support | Literature ref-
erences

Reports RQ1, RQ2, RQ3 (SQ31-SQ42) [11, 12, 17, 18]

Historical compari- | RQ1, RQ2 (SQ31) [9, 11, 20, 33]

son

Device-level break- | RQ1l, RQ2 (SQ5-SQ6, [20]

down SQ8-SQ9, SQ31)

Table 4.4: Mapping of implemented Ul features to research questions, survey support, and
literature references

4.4.1 Feature history and adaptation

Some features were carried over from the previous project IP5 or adapted based on survey
findings and literature evidence:

Consumption, base consumption and comparison with similar households:
Fully implemented in IP5. Comparisons with other households are simulated, therefore,
they do not represent real data. Values are generated by adding random deviations to the
measured consumption. Base consumption is calculated based on the selected period. For
a day, it is the lowest hourly reading from the underlying 15-minute measurements. For
other periods, it is the lowest value in the aggregated data.

Survey results confirmed the demand for comparisons and literature supports comparative
feedback for awareness and motivation [5, 17].

Device-level breakdown: Partially implemented in IP5, this feature was improved to

give clearer device-level insights. The full page (device buttons, colors, create/change/delete
options) existed in IP5. The improvements wre based on survey feedback and literature,

which highlights the benefits of device-level feedback [5, 25].

Notifications and reminder: Fully implemented in IP5. Users could set reminders
to check current consumption. A GPS-based alert notified users if their consumption
exceeded the base consumption while they were away.

Current consumption Fully implemented in IP5. Users could check real-time consump-

tion via a button. Survey results confirmed that real-time monitoring boosts awareness [10,
13].

4.5 Feature description

This chapter gives an overview of all features implemented in Kumba. FEach feature is
described with motivation, concept and visualisation.

4.5.1 Reports

This section describes the report feature.

Mbotivation

Survey results showed a strong demand for summaries of electricity consumption. Partic-
ipants stated a lack of overview of total energy consumption, especially per device and in
CO3 and cost terms. The baseline awareness results also highlighted that participants un-
derestimated the impact of specific appliances and struggled to interpret raw kWh without
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context. Literature shows that feedback improves awareness and encourages behavioural
change [5, 12, 20].

The report feature has the following goals: Increasing awareness of consumption drivers
(RQ1), providing contextualized and personalized recommendations (RQ2) and aligning
feedback with motivational drivers (RQ3).

From a theoretical perspective, the report feature draws on principles of the FBM by ad-
dressing motivation, ability and triggers. Motivation is supported through contextualized
information such as costs and CO2 impact (eco-feedback), as well as reflective elements in
Kumba Wrapped. Ability is enhanced by structuring information into short and detailed
reports, reducing cognitive effort. Triggers are implemented through notifications that
prompt users to engage with the reports. In addition, the feature aligns with the VBN
framework by linking energy consumption to environmental impact and personal values.
Comparisons of CO4 levels, combined with suggestions, aim to activate personal norms
and encourage sustainable behaviour. Furthermore, comparing a household with similar
households uses social norms and gentle nudging to provide behavioural guidance without
restricting people’s choices. Three different report types were implemented:

e Short report for quick insights
e Detailed report with deeper insights
e Kumba Wrapped for reflective feedback

Short and detailed report are available on a daily, weekly, monthly and yearly basis, while
Kumba Wrapped is only available yearly.

Even though survey participants did not explicitly ask for indirect feedback, literature em-
phasizes its importance for self-evaluation [11, 30]. Therefore, the report feature includes
both direct and indirect feedback.

Feature concept

Each short and detailed report shows the date or period of the report right next to a state
indicator. The state indicator includes an icon, a color and a sentence that summarizes
the situation in the selected period. Each section of the report uses an emoji, a title and a
description. The emoji design was inspired by the current ChatGPT version, which helps
get an overview of the report.

Users can set up notifications for short and detailed reports and choose preferences (com-
plexity, comfort, costs, environment). The preferences influence the recommendations in
the detailed report (figures 4.8 and 4.9).


https://chatgpt.com
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Einstellungen

Berichte einrichten

Hier kénnen Sie die Benachrichtigungen fiir fertiggestellte Reports einrichten.
Kurzer Bericht: Gesamtverbrauch, CHF, CO,, Vergleiche und Gerédte mit dem héchsten Verbrauch.
Detaillierter Bericht: Verbrauch pro Gerét, Vergleiche, Empfehlungen und Hochstwerte.

Kurzer Bericht Detaillierter Bericht
Jeder Tag
Jede Woche
Jeden Monat
Jedes Jahr

Telefonnummer

+41791234567

Figure 4.8: Screenshot of setting options of reports

Einstellungen

Praferenzen einrichten

Hier kénnen Sie lhre Préferenzen fiir Empfehlungen anpassen.

Priferenzen
Geld sparen
Umwelteinfluss reduzieren

Komfort beibehalten

Niedrige Komplexitat

4 CONCEPT

Figure 4.9: Screenshot of setting options of preferences for recommendations

Additionally, Kumba Wrapped provides an annual, reflective feature that is inspired by
Spotify Wrapped.

Short report - visualization

The short report aims to show a quick overview of the general consumption. As shown in
figure 4.10, the short report only provides the most important consumption information,
such as: total consumption, costs, CO2 emissions and the device that consumed the most
energy during the selected period. The goal of this report is to reduce the cognitive load
while supporting awareness (RQ1).


https://newsroom.spotify.com/2025-wrapped/
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{:?t% Kurzer Bericht

Monatsansicht

1.2.2026 bis 1.3.2026

Ihr Verbrauch ist im griinen Bereich.

4 Gesamtverbrauch: 393.0 kWh

© Kosten: 108.85 CHF

¥ €0,:503 kg

@ Grosster Verbraucher: Dishwasher — 99.5 kWh (25%)

Figure 4.10: Screenshot of monthly short report

Detailed report - visualization

The detailed report provides an in-depth analysis (figure 4.11). It expands the short report
and adds the following parts:

Total consumption, including a comparison to the previous period, put into context
with the usage of a household item

Cost comparison to similar households

CO4 emissions compared to the number of trees needed to offset the net consumption
or savings

Consumption comparison with similar households

Ranking of the top three devices by energy consumption

Peak detection, including the responsible device

Dynamic recommendations based on selected preferences and living situation

This report is designed for users who want a more detailed insight and actionable recom-
mendations. It includes analytics, side-by-side comparisons and personalized recommen-
dations to support decision-making (RQ2).
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@ Detaillierter Bericht ‘&

Monatsansicht

1.2.2026 bis 1.3.2026
lhr Verbrauch ist im griinen Bereich.
4 Gesamtverbrauch: 393.0 kWh — 206.2 kWh tiefer als in der Vorperiode, das entspricht etwa
172 Spiilgange des Geschirrspiilers

© Kosten: 108.85 CHF — Ihre Kosten liegen leicht iiber dem Durchschnitt vergleichbarer
Haushalte

¥ €O,: 50.3 kg — Ihr Verbrauch entspricht etwa dem CO,, welches 2 Baume in einem Jahr
binden.

@ Ahnliche Haushalte: Ihr Verbrauch ist im Vergleich zu anderen Haushalten um 7% (31.1 kWh)
tiefer

Top 3 Verbraucher:

Dishwasher — 99.5 kWh (25%)
Grandma's Lamp — 95.0 kWh (24%)
Television — 84.5 kWh (22%)

Verbrauchsspitzen (Peaks): In der Nacht wurde ein erhdhter Stromverbrauch durch laufende
Haushaltsgerate festgestellt, mdglicherweise durch zeitgesteuerte Programme.

® Empfehlung: - Schalten Sie Geréte vollstéandig aus statt sie im Standby zu lassen — das spart

dauerhaft Strom. « Zeitschaltuhren oder smarte Steckdosen automatisieren Einsparungen —
einmal einstellen, dauerhaft profitieren.

Figure 4.11: Screenshot of monthly detailed report

Kumba Wrapped - visualization

Unlike the other reports, Kumba Wrapped focuses on reflection and positive encourage-
ment. The following screens are included:

o Intro screen: Welcome screen of the feature (figure 4.12)

e Screen 1:
e Screen 2:
e Screen 3:
e Screen 4:
e Screen 5:

Highlights main patterns (figure 4.13)

Links energy use to everyday routines (figure 4.14)

Shows user type to encourage reflection (figure 4.15)

Highlights positive achievements (figure 4.16)

Provides actionable suggestion for the coming year (figure 4.17)

The goals of this feature are: support awareness (RQ1), provide actionable insights (RQ2)
and boost behaviour change with personal motivators (RQ3).
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Even though this feature does not provide new mechanisms, it prioritises emotional en-
gagement and reflection, which is an innovative design in monitoring systems [16].

4.5.2 Historical comparison

The historical comparison feature shows the energy consumption in comparison with the
previous periods.

Motivation

Survey and literature findings showed that users struggled to interpret current consump-
tion without reference points [10, 11, 33]. Many participants requested a comparison with
previous periods. From a behavioural perspective, looking back strengthens the "ability”
side of the FBM because it makes consumption habits are simpler to read. Once people
have clear points of reference from earlier periods, it is easier to understand what is go-
ing on. Timeline view also helps them see how their choices work out over time, which
supports awareness and better-informed decisions.

Feature concept

This feature allows users to compare energy consumption over time, with their base con-
sumption, their general consumption and the consumption compared to similar house-
holds. The goals are: Improving awareness with temporal comparison and trends (RQ1)
and helping users to spot when behavioural changes have the highest impact on energy
consumption (RQ2).

Visualization

A user can select between different measures such as general consumption, base consump-
tion and consumption compared to similar households. Then they can select between
different time intervals such as daily, weekly, monthly and yearly. Figures 4.18 and 4.19
illustrate current vs. previous consumption.
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Figure 4.18: Screenshot of current en- Figure 4.19: Screenshot of previous
ergy consumption and current energy consumption

4.5.3 Device-level breakdown

Device-level breakdowns show a household’s energy consumption, broken down by each
device.

Motivation

The survey results show that participants wanted to know which devices use the most
energy. Many underestimated the amount of energy that devices like washing machines or
refrigerators consume. Literature confirms that device-level feedback increases awareness
and supports actions [5, 20]. This feature supports the ”ability” aspect of the FBM,
because it makes energy use easier to see and understand. When the specific causes of
one’s own consumption are clearly presented, it is easier to identify concrete changes that
would reduce this consumption. Highlighting the devices that consume the most power
can also work as a trigger, drawing attention to the places where a small adjustment is
most likely to make a difference.
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Figure 4.20: Screenshot of feature device-level breakdown

Feature concept

Device-level breakdown displays the consumption used per device and in comparison to all
used devices. The goal for this feature are: Raising awareness of individual consumption
drivers (RQ1) and supporting informed decisions by highlighting high-consumption devices

(RQ2).
Visualization

Consumption per device is shown in a donut chart with kWh and the percentage of total
usage. Figure 4.20 illustrates the feature.
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5 Implementation

This chapter is an overview of all implemented and updated features.

5.1 System architecture

This section describes the architecture and technical mechanisms used to implement the
features in the backend of the prototype. The system’s structural framework, data flow
mechanisms and the processes employed for the retrieval, processing and presentation of
electricity consumption data are described.

5.1.1 Architecture overview

The system follows a vertical implementation approach, where functionality is imple-
mented end-to-end across the application. The project was developed using a modern
web development tech stack with JDK and the Spring Boot framework in the backend
and React in the frontend.

5.1.2 Exception handling

The backend implements a centralised exception management system, utilising a global
exception handler. Domain-specific errors are represented using a common exception
structure. In the event of an exception, the global exception handler intercepts it and
converts it into a standardised HTTP response, which is then returned to the frontend.

5.1.3 Data model

Energy data processing is based on two primary data structures, SourceReading and En-
ergyReading, along with the aggregation scheme defined by TimeSpan. A SourceReading
represents raw data retrieved from the external energy API (SmartSpar). Each entry
contains a timestamp, the energy meter reading and the calculated consumption value.
Consumption is derived from the difference between two consecutive meter readings:

Consumption; = Meter Reading; — Meter Reading;_1 (5.1)

This calculation is necessary because the external API provides the current energy drawn
at the moment of the recording and not the cumulative energy between two readings.

An EnergyReading represents aggregated consumption for a defined time interval. These
readings are derived from SourceReadings and are used for the purposes of visualisation,
statistical analysis and report generation.

The TimeSpan abstraction is a fundamental architectural concept throughout the system.
It represents the currently selected analysis period and is used consistently across the
system. Possible values include day, week, month, and year. The system determines the
appropriate aggregation and visualisation logic based on the selected TimeSpan. The
grouping used for the visualisation of energy data in graphs is defined as follows:

e Day — grouped by hour
e Week and month — grouped by day
e Year — grouped by month

This ensures that visualisation remains readable while still conveying meaningful con-
sumption patterns.


https://spring.io/projects/spring-boot
https://smartspar.ch/
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5.2 Backend infrastructure

This section describes the key backend components and processes that manage, calculate
and serve energy consumption data to the frontend, ensuring performance, accuracy and
reliability of the application.

5.2.1 Orchestration

Given the large volume of user-specific data that must be processed, efficient orchestration
of backend processes is essential to ensure a smooth and responsive application.

When a user logs in, a startup component initiates the data management process. The
component triggers the retrieval of new energy data from the external API (SmartSpar)
and the execution of data processing and aggregation procedures.

Background processes are executed using a scheduler that performs several periodic tasks
including updating data every 15 minutes for active users, calculating new reports after
completed periods and sending notifications to users based on their preferences.

User activity and data processing states are managed using concurrent hash maps. The
system stores several runtime states, including: if a user is currently active, if energy data
is being fetched and if data is currently being processed.

User activity is tracked using a server-side filter (Serverlet Filter). A user is considered
active if their user identifier (userld) has been used within the last 30 minutes.

If requested data is not yet available, the system throws a DataNotReadyFxception, which
is intercepted by the global exception handler. This mechanism ensures that the frontend
receives a standardised HTTP error response containing the appropriate status and error
information, enabling the interface to display the correct application state to the user,
such as loading indicators. In addition, retry parameters can be included in the response
to indicate when the frontend can automatically attempt a new request.

5.2.2 Data retrieval

Energy data retrieval is optimized to avoid unnecessary processing. Instead of fetching
the entire dataset, the system retrieves only new data. The retrieval process consists of
two steps:

¢ determine the timestamp of the latest stored energy reading
e fetch new data from that timestamp until the current time

This incremental approach significantly reduces both network load and computation time.

5.2.3 Energy data processing

This section describes how raw meter readings are processed into aggregated, base and
comparison consumption metrics.

Consumption aggregation: Consumption values are calculated using meter differences
according to the time span period:

Consumption = Meter Readinge,q — Meter Readingsiart (5.2)

The resulting values are grouped according to the selected TimeSpan and corresponding
display granularity.


https://smartspar.ch/

5.3 Performance optimisations 37

5.3 Performance optimisations

Handling high-frequency energy data required several optimisation strategies.

Asynchronous processing: Data retrieval and processing are executed asynchronously,
allowing the application to remain usable while data is being prepared. If the required
data is not yet available, the application displays loading indicators in relevant sections,
such as energy graphs.

Incremental data processing: Both data retrieval and calculations operate incremen-
tally, meaning that only new readings and reports that have not yet been processed are
computed. This significantly reduced the time required to prepare one year of data: The
initial implementation required approximately 20 minutes; the optimized first login takes
around 1.5 minutes and subsequent logins typically require between two seconds and one
minute, depending on the time elapsed since the previous login.

Device consumption calculation optimisation: Device consumption calculations are
computationally intensive. For a full year, 35,040 meter readings are processed, which re-
sults in approximately 350,400 device consumption calculations for 10 devices. Originally,
calculating report statistics required repeatedly querying the database and processing
large lists of readings, resulting in roughly 1500 ms per report period and a total yearly
computation time of around 10 minutes. Several optimisations were implemented:

e Removal of unnecessary database calls

o Use of in-memory data structures (approximately 3 MB per year of data, which is
acceptable)

o Elimination of nested loops

¢ Removal of unnecessary sorting operations

o Filtering large lists to process only relevant subsets

These optimisations reduced calculation time to approximately 80-200 ms per period,
resulting in a total yearly processing time of roughly 35 seconds for this report component.

5.4 Feature implementation

This chapter describes how the selected features were implemented.

5.4.1 Energy feedback features

In this section, the implemented energy feedback features are presented.

Reports

Short and detailed reports are generated daily, weekly, monthly and yearly. Reports are
created after the first registration, periodically at the start of a new period and saved in
the database. The Kumba feature currently wraps only the yearly report.

Most of the textual content in the reports is generated dynamically. Recommendations
are based on the user’s top-consuming devices, their preferences and whether the user is
a tenant or owner. Depending on these factors, different suggestions are provided, with
recommendations per report. The following values are calculated:

e total energy consumption
e estimated electricity costs
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e estimated CO9 emissions

e comparison to the last period of the total energy consumption

e comparison to the last period of the estimated electricity costs

e comparison to the last period of the estimated COy emissions

e comparison to other similar households of the total energy consumption
e comparison to other similar households of the estimated electricity costs
e comparison to other similar households of the estimated COy emissions

e Peak time of day

e Ranking of the most consumed devices during the peak time

State calculation: Each report includes a state indicator that summarizes the user’s
energy performance for the selected period. The different state always include a colored
icon (green=good, yellow=middle, red=bad) and a short sentence as followed:

e Good: "Your consumption is within the green range.”

e Middle: ”Your consumption is in the middle range — there is still potential for
savings.”

e Bad: "Your consumption is too high — measures to reduce it are recommended.”

If the state is classified as good, a confetti animation is triggered as positive feedback for
the user.

The overall report state is calculated dynamically using the percentage difference between
the user’s consumption and similar households and the consumption trend compared to
the previous period. Both indicators are combined into a score that determines the final
report state. Higher consumption than similar households decreases the score, while a
reduction in consumption compared to the previous period increases it.

Consumption comparison: For each value, the comparison to the last period is calcu-
lated this way:

Value = Value; — Values_q (5.3)

Short report only shows absolute kWh (e.g., 7393.0 kWh”). The detailed report also
includes a short description of whether the current consumption is higher or lower and
a comparison to a household item is made (e.g. ”206.2 kWh lower than in the previous
period, which corresponds to approximately 172 dishwasher cycles.”).

Costs: Electricity costs are calculated using;:

Cost = Consumptiongwyp X Pricegwn (5.4)

with 0.277 CHF /kWh based on ElCom. Short report only shows absolute costs (e.g.,
”108.85 CHE”). In a detailed report, a relative comparison to similar households is cal-
culated using percentage difference and mapped to textual feedback (e.g., ”"Your costs are
slightly above the average for comparable households”).

CO3: CO9 emissions are calculated as:

CO9 = Consumptiongyp x 128 g/kWh (5.5)


https://www.elcom.admin.ch/de/newnsb/8nuE_fvwnfqCu8OHNOwKu
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with 128g/kWh based on BAFU. Absolute COj in kilograms is shown in the short report.
The detailed report uses a function to:

e Convert absolute COy values into an equivalent number of trees

o Choose the appropriate period (day, week, month, year) depending on the emission
magnitude

o Adjust text based on net consumption or savings (e.g. ”Your consumption corre-
sponds roughly to the COg that two trees bind in a year.”)

The tree calculation was based on the information of ForTomorrow.

Devices: The system determines device activity during peak periods by summing the
consumption values of each device within the peak time window and generating a ranking
from highest to lowest consumption. The short report only includes one device. The
detailed one the three top devices, including their total consumption and their consumption
in percent related to the total consumption.

Comparison to similar households: The difference between a user’s own consumption
and that of similar households is compared:

Consumptiongimiiar — Consumption,ger,

A% = % 100 (5.6)

Consumptiongmiiar

Shows absolute and relative difference in the detailed report (e.g., ”Your consumption is
7% (31.1 kWh) lower than other households.”).

Peaks: In this system, peaks represent the highest consumption period over a day. First,
unfinished periods are filtered out to ensure that only complete days are analyzed. Peak
times are determined differently depending on the period:

e Daily reports: identify the single peak event.
e Longer periods: count peak occurrences by hour of the day and identify the hour
with the highest frequency.

The maximum consumption value of the day is then identified. A threshold is defined as:

Threshold = 0.8 x Consumptionmax (5.7)

Starting from the maximum value, the algorithm expands forward and backward until
the consumption drops below the threshold, thereby determining the start and end of the
peak interval.

Recommendations: Recommendations are generated dynamically based on:

o User-selected preferences: complexity, comfort, save money, reduce COq
o Living situation: tenant or owner

e Top-consuming devices and peak consumption

Consumption relative to similar households

Based on the data, the following recommendations are mapped:

o Device-based recommendations: Map the top-consuming device to a tailored tip (e.g.,
reduce oven usage by exploiting residual heat)


https://www.bafu.admin.ch/en/climate-change-questions-and-answers
https://www.fortomorrow.eu/de/blog/co2-baum
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e Peak-based recommendations: Scheduling energy-intensive tasks during off-peak hours

o Household context: Apply recommendations specific to tenants or owners (e.g., ten-
ant — lower heating; owner — install solar panels)

e Similar household comparison: If the user consumes >15% above average, a recom-
mendation is added

o Low-effort actions: generic tips like avoiding standby

The detailed report returns up to five actionable tips.

Historical consumption

The historical consumption is implemented by querying the database for a specified period.
The current architecture allows the selection of the following time ranges: daily, weekly,
monthly and yearly.

Device-level breakdown

The device-level breakdown provides an estimate of the contribution of individual devices
to the total electricity consumption. Since the system only has access to aggregated meter
readings at 15-minute intervals, exact measurement of individual device consumption is
not possible. Therefore, all calculations are estimations based on predefined consumption
profiles.

Device consumption profiles: Each device has an associated standard consumption
value representing its expected usage. The standard consumptions are based on values
from endesa. The latest consumption reading is first retrieved and devices that are not
deleted and have a standard consumption below or equal to the latest consumption are
marked as active. If the total consumption at the current reading is zero, all devices are
assigned zero.

Scaling factor calculation: The standard consumption of all devices marked as active

is summed. A scaling factor is calculated as:

CurrentConsumption
Factor =

5.8
Total DeviceConsumption (58)

The factor is interpreted as follows:

e Factor < 1: devices consume less than their standard estimates
e Factor = 1: consumption matches the standard estimates

e Factor < 2: acceptable variation in device usage

e Factor > 2: an additional unknown device is likely active

If the factor is less than or equal to 2, the consumption of all active devices is multiplied
by the factor to align with the measured total consumption.

If the factor exceeds 2, active devices retain their standard consumption and the differ-
ence between the total device consumption and the measured consumption is assigned to
an UnknownDevice.

Device breakdown donut: To provide a visual summary, the device breakdown donut
represents the estimated consumption of each device to the total electricity consumption.
Active devices are scaled according to the calculated factor and the remaining consumption
is assigned to the UnknownDeuvice.


https://www.endesa.com/en/blogs/endesa-s-blog/light/calculate-electricity-house-consumption
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5.4.2 User management

This section describes the new features, login and logout, as well as the changed register-
ation flow.

Registerration flow

Compared to the previous project, the registration flow for users has been extended to
include additional information:

e Users must provide a serial, username and password

e Users are asked to answer if they are owners or tenants of their house or apartment
e Users are asked to add their devices

o Users are asked about their preferences

Username, password and smart meter serial or access code are validated according to
defined criteria (e.g., minimum length, inclusion of numbers). At the moment, only the
smart meter of Michel, a stakeholder of the project with a smart meter in use to provide
data, is available. Therefore, only his smart meter serial number can be used to register
as a user. The registration data is saved in the database. It is important to note that the
implemented registration component provides no security and merely serves as a demon-
strator of the feature. No real password should be used as it is only stored in hexadecimal
format in the database. This information is displayed on the registration page.

Einstellungen

Login

During the IP5, no login feature was
implemented due to time pressure and
lack of relevance. In order to make the
product marketable and usable, a login
feature has now been integrated.

Mittels einem Code kénnen Sie
Angehdrigen ermdéglichen, auf Ihre
Verbrauchsdaten zu zugreifen.

On the landing page (home), users can
decide whether they want to register or
log in as a user or a relative. The login
flow includes validation of the provided
username and password.

Hier kénnen Sie die GPS
Funktionen an- und ausschalten.

Geben Sie einen Zeitpunkt an, an
dem Sie priifen wollen ob Ihr
aktueller Verbrauch dem
Grundverbrauch entspricht

Logout
A logout feature was implemented to

Hier kénnen Sie die
Benachrichtigungen fiir
fertiggestellte Reports einrichten.

Préferenzen fir Empfehlungen
konnen hier angepasst werden.

Figure 5.1: Settings page

allow users to end their session. Due
to a lack of space on smartphones, the
logout button is located in the settings
page, as shown in figure 5.1.

Technically speaking, the logout button
in settings merely performs a redirect to
the landing page (home) and sets the
user ID to 0.
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5.4.3 Supporting features

Supporting features are auxiliary functionalities that enhance usability and provide feed-
back to users. This section describes the loading screen, multiple languages, a demo user
and data availability.

Loading screen

During data processing, especially for

the first time after registration, the .

system requires a short time period to . .
retrieve all energy consumption data,

calculate everything and generate the

reports. To ensure a good user experi- . .
ence, a loading screen is displayed while

the data is being prepared. Figure 5.2
shows the loading symbol. .

The loading screen provides immediate .
feedback to users, indicating that the
system is still active. The average load-

ing time depends on the user’s dataset Figure 5.2: Loading screen displayed
size. during data preparation

Multiple languages

The possibility of adding multiple languages was implemented. Currently, only German
is implemented, but with small changes, it is possible to enable further languages. The
implementation relies on JSON-based language files, where each file contains all visible
texts for users for a specific language. The German texts are stored in:

smartmeter/frontend/src/il8n/german_text.json

During runtime, placeholders in the frontend are replaced with corresponding texts from
the JSON file. The chosen implementation uses the libraries i18next and react-i18next.

Demo user

A demo user represents a controlled user where no value changes over time. The demo
mode relies on real historical data, but only from one user. This mode serves as a display
of the functionalities of the application.

Data availability

Registered users can connect at any time to the service, even when SmartSpar is down
(which happens occasionally) and read their data saved in the database. In this case, the
application will show the real historical data of the user up until the last scheduled update,
where SmartSpar was online.


https://smartspar.ch/
https://smartspar.ch/
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6 Results

The following section presents the results of the user study. The analysis is descriptive
and reports distributions of demographic variables as well as aggregated responses from
the questionnaire before the study, after the study, and the tasks. Given the small sam-
ple size, the results are intended to provide exploratory insights rather than statistically
generalizable conclusions.

6.1 Demographics

A total of 15 participants completed the user study (n=15). All percentages reported in
the following sections refer to this sample.

The largest age group was 25-34 years old (47%), followed by 35-44 years (20%), 55—64
years (20%), 18-24 years (7%), and 65 years or older (7%). The majority of participants
were from Switzerland (67%) and the others from France (33%). Most participants lived in
households with a couple and children (47%), followed by single-person households (20%)
and shared apartments (20%). Family households with multiple generations accounted for
13%, while no participants reported living as a couple without children (0%). The majority
of participants lived in rented apartments (47%), followed by house owners (27%). Smaller
shares lived in owner-occupied apartments (13%) and rented houses (13%).

6.2 Awareness of electricity consumption (URQ1)

This section explores changes in participants’ awareness of their energy usage before and
after interacting with the application.

6.2.1 Self-assessed awareness (Pre— & Post-questions)

The first Pre-survey question (PreQ1 and PostQ1) measured recognition of which devices
use the most electricity. Before using the application, ratings clustered in the middle
range, with only 20% strongly agreeing and 33% somewhat agreeing. After the study,
strongly agreeing responses increased to 67% as shown in figure 6.1.

PreQl

PostQ1

0 10 20 30 40 50 60 70 80 90 100

B Strongly agree B Somewhat agree lll Neutral
B Somewhat disagree B Strongly disagree

Figure 6.1: Results of PreQ1 & PostQ1

PreQ2 and PostQ2 asked participants whether they knew which specific behaviour changes
could reduce their electricity consumption. Figure 6.2 shows the results of this question.
For the PreQ2, most of the participants either somewhat agreed (33%) or were neutral
(33%). Following the application, a third (33%) of the participants strongly agreed in the
PostQ2 and 47% somewhat agreed.
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PreQ2

PostQ2

0 10 20 30 40 50 60 70 80 90 100

B Strongly agree B Somewhat agree B Neutral
B Somewhat disagree M Strongly disagree

Figure 6.2: Results of PreQ2 & PostQ2

Participants evaluated in PreQ3 and Post3 whether they could estimate which devices
caused the highest electricity costs. In the PreQ3 most participants were somewhat agree-
ing (40%) or neutral (33%) while in the PostQ3 the majority strongly (60%) or somewhat
(33%) agreed as shown in 6.3.

PreQ3

PostQ3

0 10 20 30 40 50 60 70 80 90 100

B Strongly agree B Somewhat agree ll Neutral
B Somewhat disagree M Strongly disagree

Figure 6.3: Results of PreQ3 & PostQ3

The last awareness question (PreQ4 and PostQ4) asked if participants felt confident in
interpreting electricity consumption data correctly. As illustrated in 6.4, 23% of users
agreed and 40% somewhat disagreed in PreQ4. Following the study, PostQ4, showed that
33% strongly agreed while 60% somewhat agreed.

PreQ4

PostQ4

0 10 20 30 40 50 60 70 80 90 100

B Strongly agree B Somewhat agree Bl Neutral
B Somewhat disagree M Strongly disagree

Figure 6.4: Results of PreQ4 & PostQ4

6.2.2 Ranking and confidence

Participants ranked five devices (oven, washing machine, television, laptop and lamp)
based on their maximum power consumption in watts (PreQ5 and PostQ5) and their
electricity consumption over one month in kWh (PreQ6 and PostQ6). Only rankings in
the correct position were counted as correct.



6.2 Awareness of electricity consumption (URQ1) 45

After completing the ranking, participants rated how confident they felt about their an-
swers (PreQ7 and PostQ7). These questions were used to validate whether the change

in self-assessed awareness observed in PreQ1-4 and PostQ1—4 reflects participants’ actual
knowledge.

Ranking: In PreQ5 and PostQ5, participants ranked the five devices according to their
monthly energy consumption (watts). Before the study, accuracy was highest for the
television (73%) and the oven and washing machine (60%), while the laptop and lamp
were correctly ranked by 40% of participants. After it, accuracy decreased for all devices,
with the television at 53% and the other devices at 33% as illustrated in figure 6.5

Pre vs. Post Test
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Figure 6.5: Ranking of devices by maximal consumption (PreQ5 & PostQ5)

Participants were asked in PreQ6 and PostQ6 to rank the five devices according to their
average monthly electricity consumption (kWh). At first, accuracy was highest for the
laptop and lamp (53%) and moderate for the washing machine (47%) and television (33%),
while the oven was correctly ranked by 20% of participants. As pictured in 6.6, accuracy
increased for all devices after the study, with the washing machine at 93%, the oven at
73%, the television at 53%, the laptop at 53%, and the lamp at 60%.
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Figure 6.6: Ranking of devices by monthly energy use (PreQ6 & PostQ6)
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Confidence: The question PreQ7 and PostQ7 asked participants how confident they
were in their previous device rankings. Prior to the study, most participants rated their
confidence in the middle ranges, with 33% at 41-60% and 27% at 81-100%. For PostQ7,
confidence increased, with 47% of participants rating themselves at 61-80% and 27% at
81-100%. (see also 6.7).

PreQ7

PostQ7

0 10 20 30 40 50 60 70 80 90 100

I 31-100% M 61-80% M 41-60%
B 21-40% B 0-20%

Figure 6.7: Results of PreQ7 & PostQ7

6.3 Identifying consumption patterns and saving measures (URQ2)

In this section, participants’ performance in the tasks and their evaluation of the features
are summarized.

6.3.1 Task performance (Baseline vs. prototype)

Participants completed a series of tasks to evaluate how well they could identify energy
consumption patterns and effective cost-saving measures. Each task was performed in two
conditions: a baseline version of the application and the developed prototype.

For the first task, participants were asked to estimate which device was currently using
the most electricity. In the baseline version, 27% of participants correctly identified the
washing machine while 60% selected "I don’t know”. After using the prototype, all par-
ticipants (100%) correctly identified the washing machine as the device with the highest
current consumption (see figure 6.8).

100
. 80 | |
> 60 | i
=
g 40 |
o
20 |
0 T -\ -\ T
00 0 9 0 o g 0 < 0
.A0 xO X K QO
e\eﬁ@ \)‘D)Q (5\?’60 \}‘50 m\(&
@‘b‘

I 1 Baseline Il Prototype

Figure 6.8: Task 1: Identification of the device with the highest current power consumption



6.3 Identifying consumption patterns and saving measures (URQ2) 47

The second task asked participants to estimate which device consumed the most electricity
in January and caused the highest costs. As illustrated in figure 6.9, 40% of participants
correctly selected the washing machine, while 33% responded "I don’t know” in the baseline
version. In the prototype version, all participants (100%) correctly identified the washing
machine as the device that causes the highest costs.
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Figure 6.9: Task 2: Identification of the device with the highest power consumption

Participants were requested in task three to choose exactly two measures that would most
effectively reduce electricity costs. 47% correctly selected optimizing heating times and
40% also correctly selected using devices in off-peak hours, while many participants chose
less effective measures or the option "I don’t know” (see figure 6.10). All participants
(100%) correctly selected both recommended measures while using the prototype version.

100
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40
20
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Figure 6.10: Task 3: Identifying the most effective cost saving measures

The last task (task 4) asked participants to identify the time of day with the highest
electricity consumption in January. While 40% correctly choose the evening and 47%
responded with ”I don’t know” during the baseline, 87% selected the evening, with an
additional 13% selecting the night in the prototype version (see figure 6.11).
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Figure 6.11: Task 4: Identifying the daytime (Peak) of the highest electricity consumption
in January

6.3.2 Feature evaluation

PostQ8-PostQ10 requested participants to evaluate how helpful different feedback ele-
ments were in understanding their household energy use.

Identifying the main energy consumers: PostQ8 focused on whether the device-level
breakdown made it easier to spot the biggest energy users at home. Most participants
found it very helpful, with 80% strongly agreeing and 20% agreeing.

Indications about unusual energy usage: Another question (PostQ9) asked if indica-
tions about unusual energy usage improved their understanding of consumption patterns.
Responses were more mixed: 27% strongly agreed, 20% agreed, 33% were neutral and 20%
disagreed or strongly disagreed.

Reception of recommended actions: The last question, PostQ10, requested partic-
ipants to answer whether the recommended actions helped them recognize meaningful
energy-saving measures. Nearly all participants found them useful, with 40% strongly
agreeing and 47% agreeing and only 13% giving a neutral rating.

6.4 Usefullnes and motivation (URQ3)

This section reports participants’ intentions, motivational factors and their perceived
value.

6.4.1 Behavioural intentions

Using the information and recommendations they were given, participants described their
intentions to implement energy-saving measures based on the information and recommen-
dations provided, we were.

53% strongly agreed and 40% agreed that they would implement at least one measure,
7% remained neutral (PostQ11). In PostQ12, a majority indicated willingness to adjust
their behaviour (67% agreed, 27% strongly agreed and 7% neutral). For operating a device
during cheaper periods, responses were somewhat mixed, with 40% strongly agreeing, 27%
agreeing and 33% neutral (PostQ13). PostQ14 asked if they would use this application
regularly. Most participants were positive, with 33% strongly agreeing and 60% agreeing
and only 7% neutral.
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Nearly half (47%) planned to adjust their heating times and using the dishwasher in off-
peak hours at the same time. Adjusting evening heating alone was selected by 27%, using
the dishwasher in off-peak hours alone by 20% and only 7% indicated they would not
implement any recommendation.

6.4.2 Motivational factors

Participants were requested to answer what factors are motivating or hindering their
energy-related behaviours.

Financial saving reasons had mixed responses: 20% strongly agreed, 20% agreed, 27% were
neutral, 20% disagreed and 13% strongly disagreed that financial savings are an important
incentive for their energy behaviour (PostQ16). 53% strongly agreed and 47% agreed,
that environmental concerns influenced their behaviour (PostQ17). PostQ18 asked about
comfort limitations. Responses were varied, with 27% strongly agreeing, 14% agreeing,
53% neutral, 7% disagreeing and 0% strongly disagreeing. 53% strongly agreed, 33%
agreed and 13% were neutral, that complex measures reduced their likelihood to change
their behaviour (PostQ19).

6.4.3 System fit and perceived value

The alignment of the information with personal preferences (e.g., cost, environment, com-
fort) was generally rated positively: 53% agreed and 13% strongly agreed, while 33% were
neutral. Perceived value of the application was high: 67%, strongly agreed, 27% agreed
and 7% were neutral.

Finding: The user study indicated that the prototype enhanced participants’ awareness,
confidence and ability to identify key energy consumption patterns. The study found that
there was an increase in both self-reported knowledge and ranking accuracy for devices,
with the majority of participants finding the application valuable and aligned with their
priorities. The empirical evidence demonstrated that the prototype facilitated accurate
identification of high-consumption devices and the implementation of effective cost-saving
measures.
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7 Discussion

This chapter discusses the findings from the literature review, survey and user study in
relation to the research questions. The study aimed to investigate how energy monitor-
ing systems can increase users’ awareness of their electricity consumption and how these
systems can encourage behavioural change through contextualised information and rec-
ommendations. The discussion, therefore, examines how the results obtained from the
different research methods contribute to addressing the research questions and to under-
stand the overall impact of energy monitoring systems on user awareness and behaviour.

7.1 Key findings

The results of this study indicate that in order to improve the user’s awareness of their
electricity consumption, a combination of feedback, contextual information and simple,
personalised and actionable recommendations is necessary.

The literature review identified several mechanisms that support awareness and behavioural
change, including consumption visualisations, device-level feedback, comparative informa-
tion, historical comparisons and personalised recommendations.

Survey results show that many participants report high awareness but struggle to interpret
consumption data. Many respondents indicated that clearer insights into their consump-
tion would increase their willingness to adjust their behaviour. In particular, participants
highlighted device-level insights, personalised recommendations and contextualised con-
sumption data, cost information, environmental impact indicators and comparisons with
other households are helpful features.

Based on these insights, the prototype implemented several features designed to improve
transparency and contextualise energy use. These include device-level insights, consump-
tion reports comparing current usage with previous periods and other households, as well
as information about COq emissions, costs and personalised energy-saving recommenda-
tions.

The results of the user study indicate that these features helped participants to identify
high-consumption devices, recognise peak usage periods and select effective energy-saving
measures.

7.2 Awareness of electricity consumption (RQ1)

The first research question assessed how energy monitoring systems can improve a user’s
awareness of their electricity consumption.

The literature review shows that effective energy feedback should provide clear visualisa-
tions, comparisons over time, device-level insights, contextualisation with environmental
impact and cost to make consumption patterns are more understandable.

The survey results supported these findings, with a significant proportion of participants
indicating that they would find device-level breakdowns and clearer explanations of con-
sumption helpful for understanding their electricity consumption.

The user study showed that providing contextualised information improved awareness.
During the user study with the baseline application, many participants were not able to
correctly identify the devices responsible for the highest electricity consumption and cost.
They could also not determine when peak usage occurred.
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After interacting with the prototype, participants were able to answer these questions
significantly more accurately.
After the test, the accuracy of confidence and interpretation of electricity consumption
data questions had increased.

However, the results for the ranking of devices based on their maximum power consumption
(in watts) showed a different pattern. After interacting with the prototype, the accuracy
of the watt-based ranking question decreased. One possible explanation is that the pro-
totype mainly highlights energy consumption over time (kWh) and cost-related insights
rather than immediate power values. As a result, participants may have focused more on
understanding which devices consume the most energy overall and not the peak power
ratings. This suggests that users may interpret electricity consumption more intuitively
through consumption over time and costs rather than through technical metrics such as
watts.

The findings indicate that contextualised visualisation of energy data, explanation of this
data and device-level feedback largely improve awareness of energy consumption.
Features of the prototype, such as reports and device-level insights, increased the awareness
of the participants. This suggests that energy monitoring systems should not only focus
on presenting data but also on explaining the causes of consumption and putting them
into an understandable context.

7.3 Supporting behaviour change (RQ2)

The second research question investigated how monitoring systems can encourage be-
havioural change through information and recommendations.

The literature review suggests that awareness alone does not lead to behavioural change.
Users also need simple and personalised recommendations that translate information into
executable action. It is more likely for systems that use adaptive feedback, goal-setting,
or motivational reinforcement to lead to long-term behavioural change.

Survey participants wanted personalised recommendations that provide concrete advice
on reducing electricity consumption, cost and minimizing environmental (CO3) impact.
Gamification was not regarded by the participants as a motivator for behavioural change.

User testing results indicate that these recommendations were generally well received.
Nearly all participants found the recommendations helpful. They were able to identify
suggestions for energy and cost savings in the prototype. Most participants also reported
that they would consider implementing at least one recommendation if it did not signifi-
cantly reduce their comfort.

These findings suggest that personalised recommendations help people move from aware-
ness to taking concrete action. Consumption data alone might be difficult to interpret.
Therefore, simple and personalised recommendations make it easier for users to identify
actions to reduce energy consumption.

7.4 Influence of personal motivations (RQ3)

The third research question examined how personal motivations influence energy-related
behaviour.

The literature review identified several factors affecting energy-saving behaviour, including
environmental concerns, financial incentives, comfort considerations and complexity. The
review indicates that effective feedback needs to align with users’ preferences.
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A significant number of survey participants cited environmental concerns as a primary mo-
tivator. Financial savings were also considered important, but only to a moderate extent.
Complex and inconvenient measures seemed to discourage many users from changing their
energy behaviour patterns. One possible explanation is that the financial benefits of reduc-
ing electricity consumption in households are often relatively small, particularly in regions
with comparatively moderate electricity prices. As a result, environmental motivations
may become more salient than purely financial incentives. Another explanation may be
that environmental responsibility is increasingly integrated into everyday decision-making
and preferences.

The findings from the user study align mostly with the findings from the literature review
and the survey results. Participants had mostly environmental concerns, while financial
incentives were mixed. Furthermore, participants generally responded positively to rec-
ommendations that were easy to understand and did not require significant behaviour or
lifestyle changes. This indicates that the system needs to align with personal preferences
whilst being simple and actionable in order to support behavioural change.

These results highlight the importance of aligning the system’s energy feedback with the
user’s motivation and preferences. Personalised feedback and simple measures to reduce
energy seemed most efficient in encouraging behavioural change.

7.5 Methodological reflection and limitations

Several limitations should be considered when interpreting the results of this study.

The number of participants in both the survey (n = 50) and the user study (n = 15) was
relatively low. The findings provided useful insights into the participants’ perception and
behaviour, but a larger and more diverse sample would be necessary to draw more general
conclusions.

Some prototype features relied on simulated data because real consumption data was not
available at the time of the study. For example, the device-level breakdown was based on
estimated consumption values rather than direct appliance measurements.

To obtain accurate data at the device-level, it would be necessary for each device or outlet
to be monitored individually, rather than just the smart meter for the entire household.

Because the prototype had access to one smart meter, the comparison with other house-
holds relied on simulated values to illustrate how comparative feedback could be presented.

The accuracy of ranking devices by their maximal instantaneous consumption decreased
after interacting with the prototype. This appears to result from a limitation in the test
scenario: the prototype displayed only active devices in the device consumption donut,
without showing a complete ranking for the test question.

For example, the oven, previously ranked highest, was off during the test, while the washing
machine appeared as the highest consumer. Other devices from the original ranking were
also not shown, which likely affected participants responses.

Finally, the user study evaluated participants’ interactions with the prototype within a
limited testing scenario. Long-term studies would be necessary to assess whether the
implemented features and notifications actually lead to sustained behavioural change.
Furthermore, the user study focused mainly on the system’s main features. The additional
features would also need to be tested more extensively.
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8 Conclusion

This thesis assessed how energy monitoring systems can improve the awareness of a user’s
household electricity consumption and cause behavioural change through personalised and
contextualised recommendations. Users’ needs as well as Ul interventions were identified
based on a literature review and a survey. These insights were used to design a prototype,
which was later evaluated through a user study.

The results show that the implemented features can improve the interpretability of electric-
ity consumption data. Device-level breakdown, reports and personalised recommendations
helped the participants to better understand how different activities contribute to their
overall electricity consumption. The participants were able to identify high-consumption
devices and effective energy-saving measures more accurately with the prototype than
with the baseline application. These results suggest that the combination of contextu-
alised feedback and simple, personalised recommendations helps users to understand their
energy consumption and identify actions.

The results from the literature review, survey and user study show that monitoring systems
can increase awareness when consumption data is presented in a clear and relatable way.
In addition, the findings indicate that personalised recommendations, based on individual
consumption patterns and user preferences, can help users turn awareness into actual
changes in their behaviour.

Within the scope of this work, several innovative features were implemented. The ap-
plication combines multiple intervention mechanisms identified in the literature, such as
consumption feedback, device-level breakdown, historical comparisons, reports and ac-
tionable recommendations, within a single coherent system. Furthermore, the concept
of Kumba Wrapped, which summarises household consumption patterns in a modern and
engaging format, represents an additional novel design concept inspired by modern data
summaries intended to increase user engagement with energy data.

Despite these positive results, there are several limitations that remain. Features such as
device-level consumption and the comparison to other similar households rely on simulated
data. Additionally, the survey and user study were carried out with a limited number of
participants within a controlled test scenario. A long-term study would be necessary to
determine whether behavioural changes are merely temporary or result in a lasting impact.

Future work could focus on improving data accuracy through access to data from multiple,
diverse households and up-to-date location-specific energy prices or COs, depending on the
electricity company. In addition, more personalised recommendations could be explored
and implemented to help users adapt consumption behaviours. It would be imperative
to integrate real security for registration and user management. The multiple language
feature could also be expanded in order to make the app more accessible.

Overall, this thesis shows how energy monitoring systems can support users in inter-
preting electricity consumption data, increasing awareness and changing their electricity
consumption behaviour. Combining contextualised consumption feedback with simple,
personalised and actionable recommendations could help people understand energy data
better and encourage them to change their behaviour. The prototype demonstrates how
these ideas could be put into practice, providing a foundation for further research and
development.
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Glossary
Term / Word Description
Consumer Energy Awareness
CEA
Fogg’s Behaviour Model
FBM
Green Consumer Values
GCV
Knowledge of Energy Saving
KES
Kilowatt-hour
kWh
Literature research questions
LRQs
Post-survey question
PostQ
Pre-survey question
PreQ
Scrum is an agile team collaboration framework commonly used
SCRUM in software development and other industries. Scrum prescribes
for teams to break work into goals to be completed within time-
boxed iterations, called sprints.
Survey research questions
SRQs
Stand-ups are brief meetings held to update teams on project
Stand-ups

progress and identify blockers.

User interface intervention
UI interventions

User study research questions
URQs

Value Belief Norm
VBN
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Resources Use Relevant parts

DeepL Translate of various sec- | Chapter 1, Chapter 2 Sec-
tions of text tion 1, Chapter 4, Section 1

and 2

Grammarly Checking grammar and | Chapter 1 — Chapter 8
spelling of text

ChatGPT Inspiration for structuring | Chapter 2, Chapter 3
chapters
Table 8.2: List of resources
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Revisionen
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2 10.10.2025 Zweiter Entwurf der Aufgabenvereinbarung.
Ausgangslage und Projektvision Uberarbeitet und mittels bullet-
points strukturiert. Fragestellungen iberarbeitet. SMS und SLR
aus den Methodiken entfernt. Zeitplan leicht angepasst aufgrund
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1.

1

A

Einarbeitung
Erwartungen zum Projektablauf

Termine
Fixieren Sie Termine friihzeitig, d.h. Reviews mit dem Kunden und ca. alle 2-3 Wochen einen Be-
sprechungstermin mit Ihren Betreuern. Klaren Sie allfallige Abwesenheiten gleich zum Projektstart.

Meetings

Meetings sind grundsatzlich dazu vorgesehen, den aktuellen Projektstand zu besprechen, Fragen zu
klaren, Ideen zu diskutieren und die nachsten Schritte zu planen.

Senden Sie vorgehend eine Traktandenliste sowie alle weiteren nétigen Unterlagen an die Betreuen-
den. Erlautern Sie zu Beginn jedes Projektmeetings den aktuellen Projektstand, die Fortschritte und
Probleme sowie die geplanten Schritte.

Sie kénnen die Meetings nach Absprache und bei Bedarf auch fiir spezifische Fragestellungen nut-
zen (z.B. Micro-Teaching, Brainstorming, Prasentation von Ergebnissen oder Mentoring). Kommen
Sie jedoch mit mdglichst konkreten Fragestellungen an eine Besprechung.

Bitte halten Sie die besprochenen Inhalte und Entscheide zeitnah protokollarisch fest.

1.2 Vorgaben fiir die Vereinbarung

Als erste Aufgabe in lhrer Arbeit missen Sie diese Vereinbarung (vgl. Punkt 3) vervollstandigen.
Eine erste Version ist bis ca. 2-4 Wochen (BB 4-6 Wochen) nach dem Kickoff zu erstellen. Bei Pro-
jekten die technische Analyse benétigen, kann es sinnvoll sein eine erste Implementationsiteration
vor der Abgabe der Projektvereinbarung durchzufiihren. Bitte fiillen Sie folgende Punkte aus:

Ausgangslage
Formulieren Sie das Projekt und die Ausgangslage in eigenen Worten.

Projektvision
Beschreiben Sie, welche Ziele und Resultate mit dem Projekt erreicht werden sollen. Die Vision
dient der Ableitung von Qualitatskriterien.

Projektspezifische Fragestellungen

Formulieren Sie zusatzlich zu den allgemeinen Fragestellungen 2-3 projektspezifische Fragestellun-

gen. Diese dienen Ihnen als Basis fiir eine wissenschaftlich strukturierte Recherche und die Ablei-

tung geeigneter Lésungsansatze.

Beispiele von Fragestellungen und L&sungsansatzen:

* Mit welchen Ansétzen erreichen Sie die definierte Zielgruppe?
Losungsansatz: Entwicklung von Konzepten fur nutzerzentrierte Ansétze und Umsetzung des
User Interface der Applikation, z.B. in Form von Storyboards mit einer durchgehenden User
Story oder GUI-Prototypen.

* Mit welchem technischen Konzept erreichen Sie die gewiinschte Lésung?
Lésungsansatz: Technologie-Evaluation, Entwicklung technisches Lésungskonzept (PoC), Defi-
nition von Subsystemzerlegung, Architekturstil und Technologien.

* Welche Interaktionskonzepte, Interfacegestaltungen und Bildsprachen eignen sich fiir Ihren An-
satz?
Loésungsansatz: Entwicklung von Interaktionskonzepten und graphisch sorgféltig gestalteter, klar
strukturierter Bildsprache fiir das Interface Design, welche den Anforderungen an eine innova-
tive User Experience gerecht werden.

* Mit welcher technischen Umsetzung erfiillen Sie die Anforderungen an Funktionalitat, Benutz-
barkeit, Zuverlassigkeit, Effizienz und Wartbarkeit?
Losungsansatz: Implementation einer lauffahigen Applikation fir ein zuvor evaluiertes Setup und
definierte Nutzungsszenarien basierend auf geeigneten Technologien und Frameworks
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« Fir die erfolgreiche Einfiihrung der Software sind die Korrektheit, die Benutzbarkeit und die Zu-
verlassigkeit zentral. Wie kénnen Sie diese sicherstellen und testen?
Losungsansatz: Eingehendes Testing von Korrektheit, Benutzbarkeit und Zuverlassigkeit, Doku-
mentation von Testresultaten, Demonstration der Erfiillung der Anforderungen mittels Live-Test.

Methodik
Beschreiben Sie, wie die Ziele erreicht werden. Welche Methodiken setzen Sie dafiir ein (z.B.
Scrum, Agile, wissenschaftliches Vorgehen, etc.).

Planung
Erstellen Sie eine initiale Projektplanung. Definieren Sie Arbeitspakete sowie deren Deliverables.

Risiko Assessement
Identifizieren und bewerten Sie Risiken innerhalb des Projektes und entwickeln Sie Strategien, wie
Sie mit diesen umgehen.

Dokumentation
Schriftliche Dokumentation (Thesis Rapport)

Dokumentieren Sie schriftlich und elektronisch Ihre Vorgehensweise, den theoretischen Hintergrund,
die Anwendung von Methoden und Konzepten, die Implementierungen und Testresultate. Uberprii-
fen Sie auch den geplanten mit dem tatsachlichen Zeitplan, die Zielerreichung und reflektieren Sie
Erfahrungen.

Achten Sie unbedingt darauf, dass Sie personliche Kommentare von Fakten strikte trennen. Der
Hauptteil der Dokumentation ist vollstédndig faktenbasiert. Das bedeutet, dass keine Satze der
Art ,Dann hatten wir das Problem x und versuchten es mit y zu I16sen.” auftreten durfen. Falls ein sol-
ches Problem x aber wirklich existiert und nicht nur Sie damit nicht gleich zu Rande kamen, dann
sollen Sie schreiben: ,Tests z haben klar gezeigt, dass ein Problem x besteht. M&gliche Ansétze, um
das Problem x zu I6sen, sind a, b und c. Wir haben uns aus den Griinden e und f fiir Variante c ent-
schieden.” Erst in einem Extraabschnitt kdnnen Sie lhre personlichen Eindriicke, Erlebnisse, Prob-
leme und dergleichen formulieren.

Wichtig ist auch, dass eine gute Dokumentation auch noch nach vielen Jahren gelesen werden kén-
nen muss und dass sie dem Leser ein gut abgerundetes Bild vermittelt, auch dann, wenn er nicht
direkt an der Arbeit beteiligt war. Bitte legen Sie auch grossen Wert auf sprachliche Qualitat.

Das Zielpublikum dieser Dokumentation sind die Betreuer, die Experten, der Auftraggeber und zu-
kinftige Studierende, welche in diesem Bereich weiterarbeiten wollen.

Die Dokumentation wird im Projektverlauf erstellt. Fiir das zweite Coaching Meeting soll ein Inhalts-
verzeichnis des Berichts vorbereitet werden, damit dieses mit den Betreuenden riickgesprochen
werden kann. Die Teile zur Recherche und Analyse sind nach dem ersten Projektdrittel zu pra-
sentieren.

Auf dem Web-Portal der FHNW erstellen Sie eine Projektprésentation (Web-Summary). Fiir Ba-
chelorarbeiten im Friihlingssemester erstellen Sie zusatzlich ein Plakat fir die Ausstellung. Beide
Artefakte sind vor Veréffentlichung mit den Betreuenden zu besprechen.

Folgende Informationen sind auf allen Publikationen zu nennen:

e Logo FHNW

Semesterprojekt IP5 bzw. Bachelorthesis (IP6)

Projektname

Frihlings- oder Herbstsemester 202x, Studiengang Informatik (Profilierung iCompetence),
Hochschule fiir Technik, Fachhochschule Nordwestschweiz

Vorgelegt von: Name Studierende

Eingereicht bei: Name Betreuende

Auftraggeber: Firma / Institution

Datum

Bahnhofstrasse 6 5210 Windisch www.fhnw.ch/iit
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25
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Weitere Informationen beziglich des Verfassens von Berichten finden sie auch auf der Plattform In-
formationskompetenz

Prasentationen

Prasentationen finden in Absprache mit den Betreuenden und dem Auftraggeber statt. Bei der Ver-
teidigung Ihrer Bachelorthesis wird auch die Expertin oder der Experte anwesend sein.

Prasentationen verschaffen einerseits einen Uberblick (iber das gesamte Projekt und die erreichten
Ergebnisse und vertiefen ein oder zwei wichtige interessante Fragestellungen. Ebenfalls Teil der
Présentation ist eine pragnante Demonstration der Benutzung lhrer Software. Bei den Zuhérern diir-
fen Sie von einem technisch versierten Fachpublikum ausgehen. Planen Sie 30’ fiir die Prasentation
und Demonstration ein und reservieren Sie 30’ fir Fragen und Diskussion.

Publikation der Projektresultate

Werden die Arbeit oder Teile der Arbeit verdffentlicht, sind alle Namen der Projektbeteiligten (Studie-
rende, Betreuende, Auftraggeber) sowie der Name der Institution (FHNW) zu nennen. Vor jeder Ver-
offentlichung miissen Betreuende und Auftraggeber vorgangig um ihr Einverstandnis gebeten wer-
den.

Protokolle

Protokolle bilden einen wichtigen Teil der Dokumentation. Professionell gefiihrte Protokolle enthalten

folgende Punkte:

- Datum, Raum, Zeit, Teilnehmende, Entschuldigte

- Traktanden

- Projektstand (ggf. mit Screenshots, Skizzen, 0.4; Stand gemass Planung)

- Inhalt (faktenbasiert, thematisch strukturiert und inhaltlich nachvollziehbar; Entscheidungen sind
festgehalten)

- Offene Fragen

- Nachste Schritte; Termine & Aufgaben (wer, was & bis wann)

Dokumentenablage

Richten Sie fiir die Betreuer Zugriffe auf Inre Dokumentenablage ein. Falls keine zwingenden
Grinde dagegen sprechen verwenden Sie dafiir die Gitlab Infrastruktur der FHNW.

Verwenden Sie diese Dokumentablage auch, um zusatzliche Dokumentation abzulegen, z.B. wie Ihr
Code ausgefiihrt werden kann.

Stellen Sie sicher, dass eine adaquate Commit-History fiir die Betreuenden sichtbar ist.

Abgabe

Die Projektabgabe umfasst (sofern nicht anders mit dem Projektbetreuer definiert) die folgenden Ar-

tefakte:

- Schriftiche Dokumentation (Thesis Rapport)

- Projektvereinbarung (in der Regal als Anhang in der Thesis)

- Codebase (dokumentiert & mit readme zur Erlauterung des Setup), gehostet auf Gitlab der
FHNW (https://gitlab.fhnw.ch/iit-projektschiene/[Semester]/[Projekt]) und als ZIP-Archiv

- Link zum Projektauftritt auf dem Web-Portal der FHNW

- weitere Artefakte, falls vorhanden (Screencast empfohlen, ...)

1 https://qitlab.fhnw.ch/

Institut fiir Interaktive Technologien
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3. Projektspezifische Vereinbarung

3.1 Ausgangslage

Die Schweizer Bevolkerung altert zunehmend, und altere Menschen bilden einen wachsenden Teil
der Gesellschaft. Viele haben jedoch wenig Erfahrung im Umgang mit digitalen Technologien, was
dazu filihrt, dass sie kein Bewusstsein fiir ihren Energieverbrauch entwickeln und deshalb unnétig
viel Strom verbrauchen. Da éaltere Menschen einen erheblichen Anteil an der Gesamtbevélkerung
stellen, ist dieses Problem auch gesamtgesellschaftlich relevant.

Bereits im vorangegangenen Projekt «Kumba — Der digitale Begleiter fiir ein sicheres Zuhause im
Alter» wurden zwei Prototypen sowie eine erste Losung fiir ein digitales Energiemanagement-Tool
entwickelt. Diese finale Version wurde jedoch nicht mehr mit Nutzer:innen evaluiert. Daher besteht
dringender Bedarf, die bisherige Lésung durch Nutzertests zu tiberpriifen und falls nétig Anpassun-
gen vorzunehmen

3.2 Projektvision
- Das Projekt baut auf dem bestehenden Tool «<Kumba» auf und erweitert sie gezielt.

- Die Zielgruppe ist Menschen ab 65 Jahren unter Berlicksichtigung von korperlichen, kognitiven
und technischen Unterschieden

- Ziel ist eine Uberarbeitete Version, welche Awareness (iber den eigenen Energieverbrauch for-
dert, die Motivation fiir den nachhaltigen Energieverbrauch foérdert und dabei Sicherheit bietet
und die Selbststandigkeit starkt.

- Die Applikation bietet einen klaren Mehrwert, indem sie Verbrauch, Kosten und Umweltwirkung
verstandlich darstellt.

- Neue Features sollen reflektiertes Handeln férdern und die Motivation zur Nutzung der Applika-
tion und damit die Verminderung des Energieverbrauchs starken.

- Personliche Griinde, wie finanzieller Anreiz, werden beriicksichtigt, indem Informationen und
Handlungsempfehlungen auf diese Griinde (Nutzertyp) zugeschnitten werden und so die posi-
tive Handlungsveranderung verstérken sollen.

- Der bestehende Code wird refactored und durch User Tests mit der Zielgruppe evaluiert

Institut fiir Interaktive Technologien Bahnhofstrasse 6 5210 Windisch www.fhnw.chfiit
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Fragestellungen
Welche Funktionen und Informationen fordern die Awareness (das Bewusstsein) tUber
den eigenen Stromverbrauch?

Welche Informationen, Reminder oder konkrete Handlungsempfehlungen sind notwen-
dig, damit Nutzende ihr Verbrauchsverhalten anpassen?

Welchen Einfluss haben persénliche Grinde (z.B. finanzieller Anreiz, generelle Einstel-
lung zum Thema) auf die Awareness und das Andern des Verbrauchsverhaltens?

a. Welche Funktionen kénnen angepasst auf diese Nutzertypen die grosstmdogli-
che Verbrauchsverénderung hervorrufen?

Nebst den projektspezifischen Fragestellungen sollen die nachfolgenden generischen Fragestellun-
gen bei der Umsetzung ihrer Arbeit betrachtet werden:

Identifikation geeigneter Szenarien und User Interface Prototyping: Mit welchen Ansét-
zen erreichen Sie die definierte Zielgruppe?

Technisches Konzept: Mit welchem technischen Konzept erreichen Sie die gewiinschte
Lésung?

User Interface Design: Welche Interaktionskonzepte, Interfacegestaltungen und Bild-
sprachen eignen sich fiir Ihren Ansatz?

Implementierung: Mit welcher technischen Umsetzung erfiillen Sie die Anforderungen
an Funktionalitat, Benutzbarkeit, Zuverlassigkeit, Effizienz und Wartbarkeit?

Testing: Fir die erfolgreiche Einfiihrung der Software sind die Korrektheit, die Benutz-
barkeit und die Zuverlassigkeit zentral. Wie kénnen Sie diese sicherstellen und testen?

Methodik

Fir die Durchfiihrung des Projekts orientieren wir uns an einem iterativen Vorgehen, das sich am
SCRUM-Ansatz anlehnt. Durch wéchentliche Treffen legen wir die jeweils aktuellen Arbeitsschwer-
punkte fest und passen unsere Planung bei Bedarf an. So bleiben wir flexibel und kénnen auf neue
Erkenntnisse aus der Literatur oder den Nutzertests zeitnah reagieren.

Zu Beginn des Projektes wird der Code (iberarbeitet, um den Code spater einfacher zu erweitern.
Ausserdem werden neue Coding Guidelines eingefiihrt, welche im bereits vorhandenen Code ange-
passt werden miissen.

Ausserdem steht bereits friih eine Literaturrecherche im Vordergrund. Die Planung wird in Zusam-
menarbeit mit unseren Coaches erfolgen. Die daraus gewonnen Kenntnisse dienen der wissen-
schaftlichen Fundierung und fliessen direkt in die Planung der neuen Features ein.

Ein wesentlicher Bestandteil ist die Evaluation der bereits entwickelten Lésung aus dem vorange-
gangenen Projekt. Da diese finale Version bislang nicht durch Nutzertests Uberprift wurde, wird sie
zunéachst anhand wissenschaftlicher Methoden wie Fragebdgen, Interviews und Beobachtungen un-
tersucht. Dabei werden insbesondere Faktoren wie Awareness und personliche Griinde aber auch
die Verstandlichkeit und die Benutzerfreundlichkeit erfasst.

Auf Grundlage dieser ersten Ergebnisse entwickeln wir konkrete Verbesserungsvorschlage, die an-
schliessend in einer Uberarbeiteten Version des Tools umgesetzt werden. Der Fokus der Program-
mierung liegt dabei auf der Férderung der Awareness, der Motivation, dem reflektierten Handeln,
sowie den Einfluss der unterschiedlichen Nutzertypen. Bei Bedarf greifen wir auf simulierte Daten
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zurlick, um die Funktionsweise zu demonstrieren und die Evaluation zu ermdglichen. 3.5 Planung

Zur Validierung der Anpassungen wird eine zweite Testreihe mit Nutzer: innen durchgefiihrt. Diese Die erste Version der Planung ist sowohl hier dokumentiert als auch in einem Excelsheet in unserem
Tests sollen zeigen, ob unsere Applikation eine Verbesserung der Awareness sowie ein verandertes Projekt zu finden. Fir die weitere Planung der Meilensteine und Arbeitspakete wird GitLab verwen-
Handeln beziiglich des Stromverbrauchs erméglicht im Vergleich zu der ersten Version. det.

Institut fiir Interaktive Technologien

Bahnhofstrasse 6

5210 Windisch

www.fhnw.ch/iit

Meilensteine

Nr. Meilensteine Beschreibung Termin

M-1  |Aufgabenvereinbarung | Aufgabenvereinbarung erstellt, abgestimmt und ge-|17.10.2025
genehmigt nehmigt

M-2 |Erste Evaluation abges- |Erste Nutzertests der bestehenden Lésung durch- |07.11.2025
chlossen gefiihrt und wissenschaftlich ausgewertet

M-3 | Uberarbeitete Version Anpassungen und Weiterentwicklungen auf Basis |13.02.2026
von Kumba der Literaturrecherche und der Ergebnisse der ers-

ten Tests implementiert

M-4 |Zweite Evaluation Usability- und Vertrauenstests der iberarbeiteten |[06.03.2026
abgeschlossen Version durchgefiihrt und ausgewertet

M-5 | Projektabschluss und Dokumentation fertiggestellt und Endprodukt abge- [20.03.2026
Abgabe geben

Institut fiir Interaktive Technologien
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Arbeitspakete
Nr. Arbeitspaket Dauer |Deliverable
(h)
AP-1 | Projektmanagement 40 Protokolle, Aufgabenvereinbarung, Meetings
AP-2 | Projektdokumentation (The- [100 Finale schriftliche Dokumentation
sis)
AP-3 | Literaturrecherche 100 DEF ausgefiillt, Analyse der Studien, Zusammen-
fassung der Erkenntnisse fiir die RQs
AP-4 | Anforderungskatalog & Kon- |40 Interner Bericht fiir unsere Dokumentation, (User
zept Stories und Epics definieren, Grobkonzepte und
Ideen flir Kumba)
AP-5 | Planung, Durchfiihrungund |80 Ergebnisse der Nutzertests, Empfehlungen fiir
Evaluierung der Nutzertests Uberarbeitungen, Protokolle, Fragebdgen
AP-6 | Technische Planung & Um- |360 Funktionsfahige Applikation zur Weiterentwick-
setzung lung (MVP), Interner Bericht fiir unsere Dokumen-
tation
Total 720
Zeitplan
ser ot Nov oez ™ en A
pacer et oweniy 15 2 28 & 13 2 8 1 1 24 1 s 15 2 2 5 1 18 2 2 s 18 2 3 s i8m
ER——" s 10 1 1 2 12 112 1z T 1z 1
A2 Projedokumentaion Thesi) 10 0 B0 1 0 0 1 2 o
23 Lteaturechershe o 20 10 w0 oW o
44 Arorrngaataog & Knzapt p p s 2 s 2 2 2 2 2 4 2 2 ¢
455 Panung,Durcntinnng und Evaierung dr oz o o0 s o 0 1w H
AP Techmsine Panung & Useang @ s s 1 10 » 2 0o w0 o @ i
M1 Aufgabenvereinbarung genehmigt LW
wa wa
wa wa
wa wa
e Total 720725.0 28.0 19.0 11.0 37.0 20.0 17.0 46.0 47.0 31.0 23.0 22.0 2.0 0.0 6.0 '21.0 540 41.0 43.0 41.0 45.0 52.0 0.0 23.0 240 21.0 21.0
Begs
H H $ 5188
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3.6 Risiko Assessement

Risiken

Nr. Risiko Beschreibung

R-1 | Ausfall eines Teammitglieds | Ein Ausfall eines Teammitglieds aufgrund von Krankheit
oder gar ein totaler Ausfall fiir den Rest des Projektes
koénnte zu starken Verzégerungen und Streichungen von
Features flihren.

R-2 |Kommunikationsschwierigkei- | Die mangelnde Kommunikation unter den Teammitglie-

ten dern, aber vor allem zwischen Projektteam und den Stake-
holdern kénnte zu Missverstéandnissen und massiven Ver-
z6gerungen fiihren.

R-3 |Wenige Teilnehmer an User | Sollten wir nicht genligend Teilnehmer fiir die User Tests

Tests finden, wird eine Analyse der Ergebnisse schwierig. Dies
kénnte dazu fiihren, dass wir unsere Projektvision nicht er-
fullen kénnen.

R-4 |Uberlastung der Teammitglie- | Die Unterschatzung des Zeitbedarf von einzelnen Modulen

der sowie unvorhergesehene Ereignisse kdnnten eine Verzo-
gerung des Projektes sowie die Minimierung der Features
nach sich ziehen.

R-5 | Zeitknappheit Durch die parallele Bearbeitung von Literaturrecherche,
Nutzertests und der technischen Umsetzung kénnte es
knapp werden, alle Arbeitspakete innerhalb der verfligba-
ren 720 Stunden zu erledigen.

R-6 |Geringe Validitat der Ergeb- | Aufgrund weniger Teilnehmer kénnte die Aussagekraft

nisse nicht generalisierbar sein

Institut fiir Interaktive Technologien
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Risiko Bewertung

Eintritts-
wahr-
schein-
lichkeit

Sehr wahrscheinlich

Wahrscheinlich

Méglich

Unwahrscheinlich

Sehr unwahrscheinlich

Sehr gering Gering Kritisch Sehr kritisch
Schadensausmass
Institut fiir Interaktive Technologien Bahnhofstrasse 6 5210 Windisch www.fhnw.chliit
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Massnahmen

Nr.

Risiko

Beschreibung

R-1

Ausfall eines Teammitglieds

Die Teammitglieder werden sich gegenseitig Uiber
den aktuellen Arbeitsstand informieren und stel-
len die Unterlagen (Source Code, Doku, Quellen
etc.) in die gemeinsamen Ablagen (Repository)
hoch.

R-2

Kommunikationsschwierigkeiten

Ein regelmassiger Austausch unter den Teammit-
gliedern aber auch zwischen Projektteam und
Stakeholdern wird angestrebt.

R-3

Wenige Teilnehmer an User Tests

Rechtzeitig den privaten Umkreis miteinbeziehen,
Kundin nach Kontaktpersonen fragen, ortliche Al-
tersheime anfragen.

R-4

Uberlastung der Teammitglieder

Falls ein unvorhergesehenes Ereignis die zu in-
vestierende Zeit in das Projekt zu beeintrachtigen
scheint, mussen sich die Teammitglieder friihzei-
tig die Kommunikation aufnehmen und eine L6-
sung finden.

R-5

Zeitknappheit

Arbeitspakete klar trennen, Kernfeatures priori-
sieren, intensivere Arbeitswochen in den Ferien
einplanen, Zeitpuffer einbauen.

R-6

Geringe Validitat der Ergebnisse

Limitationen transparent dokumentieren, zukinf-
tige grossere Studien empfehlen, evtl. eine Um-
frage starten um mehr Ergebnisse zu erhalten

Institut fiir Interaktive Technologien Bahnhofstrasse 6

5210 Windisch www.fhnw.ch/iit




n w Fachhochschule n w Fachhochschule
Nordwestschweiz Nordwestschweiz

Risiko Bewertung nach den Massnahmen
4. Schlussbestimmung
Die Unterzeichneten anerkennen, den Text gelesen und verstanden zu haben und verpflichten sich

Eintritts- | Sehr wahrscheinlich mit Ihrer Unterschrift die aufgefiihrten Punkte und die allgemeine Sorgfaltspflicht einzuhalten.
wahr-
schein- |\yanrscheinlich o
lichkeit Windisch, den .......ccoooiiiiiiiiii,
Méglich R-1, R-5 R~
2. R4 Betreuer
Unwahrscheinlich R-2 R-4 R-3 Norbert Seyff
Sehr unwahrscheinlich Nitish Patkar
Sehr gering Gering Kritisch Sehr kritisch
Schadensausmass
Studierende

Raphael Kumbartzki ...

Francine Schwarb ...
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Abstract

Mithilfe der Smart Meter Technologie kann der Stromverbrauch in einem Haushalt au-
tomatisch erfasst werden. Fiir Stromlieferanten ermdglichen diese Daten eine prézisere
Lastprognose, ein effizienteres Netzmanagement und eine einfachere Abrechnung der Kos-
ten pro Kunde. Kund:innen kénnen bei Bedarf mithilfe der Kundenschnittstelle ihr eigenes
Verbrauchsverhalten einsehen und somit bewusster mit Strom umgehen. Diese Kunden-
schnittstellen sind allerdings nicht fiir dltere Nutzer:innen ausgelegt, welche wenig bis gar
keine Erfahrung mit Technologie haben. Gerade diese Altersgruppe wiirde jedoch stark
von einer zielgerichteten Applikation profitieren, insbesondere um ihre eigene Sicherheit
im eigenen zuhause zu fordern.

In dieser Arbeit wurde untersucht, wie eine Webapplikation gestaltet sein muss, damit sie
fiir dltere Menschen zugénglich, verstiandlich und unterstiitzend ist. Neben Funktionen, wie
dem Darstellen des Stromverbrauchs, haben wir innovative und sicherheitsfordernde Fea-
tures, wie GPS-Tracking, Erinnerungen Vergleichsmoglichkeiten mit &hnlichen Haushalten
sowie einem Avatar, der Informationen liefert und bei der Navigation hilft, integriert.

Die Umsetzung erfolgte als Webapplikation mit React im Frontend, Spring Boot im Ba-
ckend sowie H2 fiir die Datenspeicherung. Im Rahmen von zwei Nutzertests, bei denen
je ein Prototyp getestet wurde, wurde das Losungskonzept validiert und auf Basis des
erhaltenen Feedbacks iiberarbeitet. Aspekte wie Design, Navigation, Datenschutzoptionen
und verstandliche Formulierungen wurden iterativ angepasst.

Das Resultat ist ein funktionsfiahiger Prototyp einer barrierearmen Webapplikation, die
sich gezielt an &ltere Nutzer:innen richtet. Die Anwendung erlaubt es, Verbrauchsdaten zu
visualisieren, Gerite zu verwalten, Hinweise zu erhalten und datenschutzrelevante Funk-
tionen gezielt zu aktivieren oder zu deaktivieren. Der Avatar "Kumba” iibernimmt die
Rolle eines Assistenzsystems, welcher kontextbasierte Hilfe anbietet.

Da einige technische Komponenten im aktuellen Entwicklungsstand nicht verfiighar waren,
mussten bestimmte Funktionen — etwa Vergleichshaushalte, SMS-Verifizierung und Geré-
temanagement — simuliert werden. Die Webapplikation ist daher nach aktuellem Stand
nicht fir den Echtbetrieb geeignet. Eine produktive Umsetzung erfordert stabile, kos-
tenpflichtige Schnittstellen, einen ausreichenden Pool an anonymisierten Nutzerdaten fiir
Vergleiche, sowie die Integration von Smart Home Systemen fiir die Geriteverwaltung.

Keywords: Smart Meter, altersgerechtes Energiemanagement, Assistenzsystem, Barrie-
refreiheit
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1 Einleitung

Smart Meter [1] sind intelligente Messsysteme (iMSys), welche den Verbrauch von Strom,
Gas oder Wasser messen [2]. Die Stromzithler werden direkt am Stromanschluss installiert
und erfassen regelmissig — alle 15 Minuten — verschiedene Verbrauchsdaten [3]. Diese Da-
ten werden téglich automatisch an den Stromlieferanten tibermittelt, der sie fiir Analyse-
und Abrechnungszwecke auswertet und somit auch die Nutzung des Netzes besser planen
kann [4, 5].

Ein zentrales Element dieser Technologie ist die sogenannte Kundenschnittstelle, die Ver-
braucher:innen einen Echtzeitzugriff auf ihre Verbrauchsdaten ermdglicht [6]. Dadurch
konnen — je nach Anbieter — individuelle Auswertungen und Analysen erstellt werden,
was insbesondere fiir technikaffine Nutzer:innen interessant ist. In der Schweiz soll laut
Energiestrategie 2050 bis Ende 2027 eine flichendeckende Einfiihrung von Smart Metern
erfolgen — mit dem Ziel, 80 bis 100 Prozent der Haushalte entsprechend auszustatten [7].
Die Elektra Baselland (EBL) beispielsweise strebt eine Abdeckung von 100 Prozent bis
Ende 2027 an; aktuell liegt diese bei etwa 51 Prozent [4].

Trotz der zahlreichen Vorteile der Smart Meter Technologie bleibt eine wichtige Nutzer-
gruppe oft unberticksichtigt: éltere Menschen, vornehmlich solche mit kérperlichen oder
kognitiven Einschrankungen. Dies wurde auch im Rahmen eines Power-Talks der EBL [8]
deutlich, bei dem eine Teilnchmerin kritisierte, dass die spezifischen Bediirfnisse dieser
Bevolkerungsgruppe bei diesem Thema kaum Beachtung finden.

Wihrend viele Smart Meter Anwendungen auf technikaffine Zielgruppen ausgerichtet sind,
ergibt sich fiir dltere Menschen héufig eine Hiirde: mangelnde Vorerfahrung mit digitalen
Geriéten, Seh- oder Horbeeintrichtigungen sowie ein eingeschrianktes Verstdndnis komple-
xer Grafiken oder mathematischer Zusammenhénge. Hier zeigt sich ein klares Optimie-
rungspotenzial — und genau hier setzt diese Arbeit an [9].

Unser Coach Prof. Dr. Norbert Seyff, welcher ebenfalls am EBL Power-Talk war lancierte
die Projektidee aufgrund der genannten Kritikpunkte.

Ziel ist es, eine Applikation zu entwickeln, die vornehmlich fiir &dltere Menschen ab 65 Jah-
ren einen echten Mehrwert bietet. Sie soll nicht nur intuitiv bedienbar sein, sondern auch
Sicherheit geben, beispielsweise durch Hinweise bei vergessenen, eingeschalteten Geréten.
Gleichzeitig soll sie auch technikaffine Seniorinnen und Senioren ansprechen, die Interesse
an detaillierten Verbrauchsanalysen haben.

Die Digitalisierung des Energiemarkts ist in vollem Gange. Zahlreiche Projekte beschéfti-
gen sich mit Energieeffizienz, Verbrauchsoptimierung und Visualisierung. Allerdings liegt
der Fokus héufig auf technologischen Innovationen und weniger auf barrierefreien, alters-
gerechten Losungen [10].

In der Wirtschaft existieren bereits einige Smart Meter Dashboards, doch diese sind meist
wenig auf die spezifischen Bediirfnisse élterer Menschen ausgelegt. Es fehlt oft an klarer
Sprache, zugénglichen Grafiken und benutzerfreundlichen Designs. Eine alternde Gesell-
schaft braucht genau diese Art von klar gestalteten und zugénglichen Anwendungen.

Ziel dieser Arbeit ist es, die Moglichkeiten einer altersgerechten Smart Meter Applikation
zu untersuchen und erste funktionale Konzepte zu entwickeln. Dabei fokussiert sich die
Arbeit auf die Beantwortung folgender Fragestellungen:

o UI: Welche Designrichtlinien missen eingehalten werden, damit eine Applikation
auch fiir alle &ltere Menschen mit wenig technischen Grundkenntnissen leicht zu nut-
zen ist?
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o Sicherheit: Welche Sicherheitsfunktionen kénnen implementiert werden, um die Si-
cherheit von édlteren Menschen zu férdern?

¢ Analysen: Welche Analysen der Daten ist notwendig, damit unsere Applikation mit
den geplanten Features voll funktionsfihig ist?

Diese Arbeit konzentriert sich ausschliesslich auf die Anwendungsmoglichkeiten von Smart
Meter Daten aus Sicht dlterer Endnutzer:innen im privaten Haushalt. Fachtechnische The-
men wie Netzoptimierung und Datenschutz auf Systemebene werden bewusst ausgeklam-
mert. Auch eine vollstandige Implementierung aller Features erfolgt nicht — der Fokus liegt
auf der Konzeption, Gestaltung und ersten Umsetzung zentraler Funktionalititen sowie
der Identifikation kiinftiger Potenziale.



2 Grundlagen

In diesem Kapitel werden bereits vorhandene technische Losungen fiir dltere Menschen
und deren Probleme behandelt. Wir gehen auch auf den aktuellen Stand der Smart Meter
Technologie ein, sowie einigen Kundenschnittstellen.

2.1 Allgemeine technische Losungen fiir dltere Menschen

Die Nutzung von technischen Geréten, wie Smartphones oder Computern féllt vielen dlte-
ren Menschen schwer. Dies zeigt auch die Studie "Digitale Senioren 2020” welche Senioren
zum Thema Digitalisierung befragte [11]. Zu Beginn der Studie wurden einzelne Aussagen
getétigt, welche durch die Senioren kommentiert wurden. Es gab eine 5-stufige Wertung
von”stimme vollig zu” bis "lehne vollig ab”. Bei der Aussage "Die Bedienung moderner
technischer Geréte ist fiir mich schwierig”, gaben rund 40 Prozent an eher oder vollig zuzu-
stimmen. Insbesondere éltere Personen mit einem tieferen Bildungsstand stimmten dieser
Aussage zu. Dies liegt auch daran, dass jiingere — 65- bis 79-Jahrige — cher einen Computer
oder ein Smartphone haben als dltere Personen. Das ist womoglich darauf zuriickzufiih-
ren, dass die jetzigen 65- bis 79-Jahrigen in ihrem Beruf oder ihrem Alltag bereits mit
solcher Technologie in Beriihrung kamen. Geméss [11] nimmt die Nutzung des Internets
in allen Altersschichten zu. Dazu kommen noch altersbedingte Einschrénkungen Hor- und
Sehbeeintréichtigungen aber auch Minimierung der kognitiven Leistungsfahigkeit und der
Feinmotorik [9]. Vor allem letzteres verhindert einen reibungslosen Einstieg in beispiels-
weise die Nutzung eines Smartphones. Aus diesen Griinden verwenden Menschen in dieser
Altersgruppe lieber ein Computer als ein Smartphone.

Ambient Assisted Living (AAL) ist ein Verein, welcher iiber 300 Produkte und Losungen
fiir dltere und behinderte Menschen entwickelte, um sie in ihrem Alltag zu unterstiit-
zen [12]. Bei der Entwicklung dieser Produkte und Losungen stehen héufig die Aufrecht-
erhaltung der Selbststindigkeit, die Gesundheit, wie auch die Lebensqualitit im Vorder-
grund. So sinnvoll diese Ziele auch sind, kann ein iiberméssiger Fokus auf Sicherheit dazu
fiihren, dass die Selbstbestimmung der Nutzer:innen eingeschrinkt wird.

Dies ist vor allem auf zwei Probleme zuriickzufiithren. Einerseits ist in den Endprodukten
klar erkennbar, dass sich die Entwicklung des Produktes stark von stereotypischen An-
sichten geleitet wurde [13]. Andererseits spiegelt sich in der Nichtnutzung der Produkte,
dass die Bediirfnisse von alteren Menschen kaum Beachtung fand. So meint etwa Jonathan
Bennett, dass zwar viele Applikationen fiir dltere Menschen entwickelt werden, diese wer-
den aber wenig genutzt, "weil sie an der Zielgruppe vorbeientwickelt sind” [14]. Die AAL
bezieht sich auf Personen ab 65 Jahren, was auch Personen iiber 90 Jahren einschliesst,
diese haben aber ganz andere Bediirfnisse und Erwartungen an ein Produkt als frisch
pensionierte Personen.

2.2 Aktueller Stand der Smart Meter Technologie

Herkémmliche Strom-, Wasser- und Gaszéhler dienen — wie der Name schon sagt — der
Erfassung des Verbrauchs. Diese Technik hat jedoch den Nachteil, dass die Zéahlerstinde
manuell abgelesen werden miissen und keine weiteren Daten liefern.

Smart Meter hingegen sind digitale Messsysteme, die den Verbrauch von Wasser, Gas und
Strom automatisiert und prézise erfassen. Sowohl die Zihlerstdnde als auch die gemes-
senen Verbrauchsdaten werden regelméssig an den jeweiligen Anbieter iibermittelt. Dies
beschleunigt nicht nur den Abrechnungsprozess, sondern ermoglicht auch eine detaillierte
Analyse der Verbrauchsdaten. So kénnen Versorger etwa Schwachstellen im Netz erkennen
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und gezielt beheben. Einige Anbieter stellen zudem Dashboards bereit, iiber die Endnut-
zer:innen ihren eigenen Verbrauch einsehen kénnen (siche Kapitel 2.3).

‘Wihrend Smart Meter fiir Strom und Gas in erster Linie den Verbrauch erfassen, kénnen
Systeme fiir Wasser zusitzlich Hinweise auf Rohrbriiche oder Lecks liefern und deren Ort
bestimmen [15].

Im Fokus dieser Arbeit stehen Smart Meter, die im Energiesektor eingesetzt werden. Wie
in der Einleitung erwéhnt, ist geplant, dass ein Grossteil der Schweizer Haushalte bis
2027 mit Smart Metern ausgestattet wird. Dies unterstiitzt die Energieanbieter in der
Netzplanung und Effizienzsteigerung.

In der Schweiz ist der Einsatz solcher Systeme gesetzlich in der Stromversorgungsverord-
nung (StromVV) geregelt. Gemiss Artikel 8d diirfen Messdaten standardméssig nur alle
15 Minuten erfasst und iibermittelt werden, um Datenschutz und Netzsicherheit zu ge-
wiihrleisten [3]. Theoretisch kénnten aber in Zukunft die Smart Meter auch Echtzeitdaten
liefern, da diese die Sensorik bereits besitzen.

Zukiinftige Entwicklungen zeigen, dass Smart Meter noch intelligenter werden [16]. Durch
eine Verbesserung der Konnektivitit konnten sie mit anderen Smart-Home-Geréten zu-
sammenarbeiten, um den Energieverbrauch zu optimieren. Mithilfe kiinstlicher Intelligenz
lernen Smart Meter zudem das Nutzungsverhalten der Haushalte kennen und passen den
Energieverbrauch entsprechend an, was zu weiteren Kosteneinsparungen fiihrt. Ausserdem
erkennen Smart Meter mogliche Probleme frithzeitig und ermdglichen dadurch eine vor-
ausschauende Instandhaltung, wodurch Ausfille reduziert und Wartungskosten gesenkt
werden konnen. Smart Meter spielen auch eine zentrale Rolle bei erneuerbaren Energien,
in dem sie die Produktion iiberwachen und den Verbrauch entsprechend anpassen.

2.3 Aktuelle Angebote fiir die Kundenschnittstelle

Smart Meter verfiigen iiber eine Kundenschnittstelle — einen Port —, an dem ein Adap-
ter angeschlossen werden kann. Dieser Adapter iibermittelt die Verbrauchsdaten an eine
zugehoriges Dashboard, wodurch Endnutzer:innen ihren Verbrauch einsehen kénnen.

Es existieren verschiedene Kundenschnittstellen fiir Smart Meter, wobei nahezu jeder Stro-
manbieter eigene Gerédte und Web- oder Smartphone-Apps anbietet. Um den Rahmen
dieser Arbeit nicht zu iiberziehen, konzentrieren wir uns auf die von EBL getesteten und
empfohlenen Losungen [6]:

gPlug

gPlug richtet sich vor allem an technikaffine Nutzer:innen, die Wert auf eine tiefe Inte-
gration in ihr bestehendes Heimnetzwerk legen. Das System unterstiitzt Schnittstellen wie
MQTT, HTTP oder Tasmota und bietet damit viel Spielraum fiir individuelle Anpas-
sungen. Besonders fiir Bastler und Smart-Home-Enthusiasten stellt gPlug eine spannende
Losung dar — allerdings ist der Einstieg aufgrund der technischen Komplexitét nicht ganz
einfach [17].

WhatWatt

WhatWatt legt den Fokus auf hohe Datenverfiigharkeit und Echtzeitverbrauchsanalyse.
Durch die App-Anbindung und die Kompatibilitdt mit Smart-Home-Systemen spricht das
System insbesondere technikaffine Personen an, darunter viele Nutzer:innen mit Photovol-
taikanlagen. Die grosse Informationsdichte ist fiir professionelle Nutzer:innen ein Vorteil,
kann jedoch fiir weniger technikversierte Menschen schnell iiberfordernd wirken [18].

SmartSpar
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2.4 Abgrenzung zu unserer Webapplikation

SmartSpar verfolgt einen anderen Ansatz: Die Anwendung ist stark benutzerorientiert und
bietet automatisierte Spartipps auf Basis detaillierter Verbrauchsanalysen. Die Bedienung
erfolgt primér iiber eine App, was die Handhabung komfortabel macht. Dennoch zeigt
sich, dass die Losung nicht speziell auf die Bediirfnisse dlterer Nutzer:innen ausgerichtet
ist — etwa im Hinblick auf Barrierefreiheit oder intuitive Gestaltung [10].

Andreas Schneider — einer unserer Stakeholder — hat aus Eigeninitiative zusammen mit
Michel Pasquier von EBL — ebenfalls ein Stakeholder — die Lésung SmartSpar entwickelt.
Beim von EBL veranstalteten PowerTalk zum Thema Smart Meter [8] stellte Andreas
seine Applikation vor und bot an, diese fiir unsere Projektarbeit zur Verfiigung zu stellen.

Beim ersten Treffen mit Andreas und Michel erhielten wir die Moglichkeit, auf die API
von SmartSpar zuzugreifen, um Echtzeitdaten von Michel auszulesen. Dies erlaubt es uns,
mit realitdtsnahen Szenarien zu arbeiten und aktuelle Verbrauchsdaten auszuwerten und
zu analysieren.

2.4 Abgrenzung zu unserer Webapplikation

Das Besondere an unserer Losung ist die Entwicklung einer Webapplikation, die speziell
fiir dltere Menschen konzipiert ist. Im Mittelpunkt steht eine barrierearme Gestaltung mit
grossen, kontrastreichen Anzeigen, die leicht lesbar sind. Die Bedienung soll besonders
intuitiv sein und durch einen Avatar (Kumba) unterstiitzt werden, der die Nutzer:innen
durch die Anwendung begleitet, die Navigation vereinfacht und gleichzeitig unterhaltsam
gestaltet. Mithilfe der durchgefithrten Nutzertests konnen wir das Projekt gezielter auf die
Bediirfnisse der Nutzergruppe auslegen.

Die Webapplikation gibt Hinweise zum Stromsparen und zur Sicherheit. So kann bei-
spielsweise bei einem ungewohnlich hohen Stromverbrauch eine Warnmeldung ausgelost
werden.
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3 Methoden und Prozesse

Dieses Kapitel bietet einen Uberblick iiber die Projektplanung so wie die aufgetretenen
Probleme als auch die Vorgehensweise bei den Nutzertests.

3.1 Projektmanagement

Nach Beginn der Arbeit haben wir uns einmal wochentlich getroffen, um den aktuellen
Stand zu besprechen und die néichsten Aufgaben zu planen. Dank SCRUM konnten wir
schnell und flexibel auf Feedback aus Nutzertests sowie auf neue Ideen und Wiinsche
unserer Coaches eingehen. Ausserhalb der wochentlichen Meetings haben wir uns iiber
Teams oder WhatsApp Nachrichten gegenseitig kontaktiert um Fragen rasch kldren zu
konnen. Wéhrend der Projektwoche haben wir die Stand-ups dann téglich durchgefiihrt.
Die Planung lief dabei iiber die Issue Boards von Gitlab ab.

Nachdem alle Nutzertests durchgefiihrt und ausgewertet wurden und sowohl die Software
Architektur als auch ein grosser Teil der Applikation stand, sind wir von einem SCRUM
Ansatz zu einem Wasserfallansatz gewechselt. Der Hauptgrund fiir diese Anderung war,
weil die wichtigsten Entscheidungen beziiglich Design und Architektur bereits definiert
waren und wir individuell am Projekt arbeiten konnten ohne uns gegenseitig absprechen
zu miissen.

3.2 Probleme und Risiken

Bereits in der Aufgabenvereinbarung wurde ein Risiko Assessment durchgefiihrt wie mog-
liche Massnahmen definiert, um die Auswirkungen bei einem moglichen Eintreten zu re-
duzieren. Einige dieser Risiken traten im Verlauf des Projektes ein.

Wie bereits in Kapitel 3.1 beschrieben, wechselten wir im Verlauf des Projekts von einer
agilen zu einer Wasserfall-Planung. In dieser Ubergangsphase kam es zu Kommunikations-
liicken, wodurch die Schnittstellen zwischen Frontend und Backend zunichst nicht korrekt
abgestimmt wurden. Dies fiihrte zu einer leichten Verzogerung im Ablauf. Nachdem ein
klarendes Gesprich stattfand und die notwendigen Anpassungen vorgenommen wurden,
funktionierten die Schnittstellen wie vorgesehen.

Die Findung von geniigend Testpersonen gestaltete sich ebenfalls schwierig. Unsere Coa-
ches waren der Meinung, unsere urspriingliche Kundin, die Person, welche dieses Projekt
ins Rollen gebracht hatte, kénnte uns einige Testkandidaten nennen. Leider konnte sie
nach Beginn des Projektes nicht mehr erreicht werden. Obwohl wir uns bereits vor dieser
Information um weitere Testpersonen von Alters- und Wohnheimen bemiihten, war auch
diese Suche erfolgslos. Alle vier angefragten Alters- und Wohnheime aus den Regionen
Brugg, Windisch und Baden haben sich auch nach erneutem Nachfragen, bis zum jetzigen
Zeitpunkt nicht mehr gemeldet. Wir konnten schliesslich Personen in unserem Familien-
und Bekanntenkreis dazu gewinnen an unseren Nutzertests teilzunehmen.

Erst nach dem Gespréach mit unseren Stakeholdern wurde klar, dass unser Gerite-Feature

zum aktuellen Zeitpunkt nicht umsetzbar ist. Ausserdem wurde klar, dass wir das Vergleichshaushalt-

Feature mit den uns zur Verfiigung stehenden Smart Meter Daten nicht umsetzen konnten.
Wie sich spéter herausstellte, war die Erkennung des Grundverbrauches bei Haushalten
mit Solarzellenbezug ebenfalls schwierig. Wir haben uns dazu entschieden die Features
etwas anzupassen und die Daten zu simulieren. Die genaue Umsetzung dieser Features ist
im Kapitel 6 zu finden.

Ausserdem hatten beim Zugang zur SmartSpar API Probleme und haben uns dann ge-
meinsam mit Andreas dazu entschieden, die historischen Daten in einem JSON File zu
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speichern. Spéter zeigten sich weitere Probleme mit der Verbindung zur API. Dank der
Nutzung des JSON Files konnten wir diese jedoch ignorieren.

Waihrend der Implementierung des Endproduktes wurde ausserdem klar, dass die Umset-
zung der Diagramme im Frontend schwieriger war als gedacht. Insbesondere das Respon-
sive Design war eine Herausforderung.

Obwohl wir die meisten Probleme gut auffangen konnten, kostete uns dies einiges an
Zeit. Insbesondere die Losungssuche und schlussendliche Umsetzung der Anpassungen der
Features aufgrund der Informationen durch die Stakeholder erforderte viel Zeit. Dies hatte
schlussendlich zur Folge, dass wir den Code im Frontend nicht geniigend testen konnten,
weil keine Zeit mehr dafiir blieb.

3.3 Aufbau der Nutzertests

Gemiiss [13] sind die grossten Hindernisse eines erfolgreichen Produktes fiir éltere Men-
schen, die Vernachlassigung ihrer spezifischen Bediirfnisse, wie auch dem unkritischen
Festhalten an altersbezogenen Stereotypen.

Um zentrale Aspekte wie den User Flow, die Navigation, das Design sowie die spitere
Nutzung zu evaluieren, wurden zwei Prototypen erstellt und diese mithilfe von Nutzer-
tests validiert. Das daraus gewonnene Feedback haben wir wie iterativ in die Entwicklung
eingearbeitet, wie in den Kapiteln 5 und 6 beschrieben. Um die Prototypen zu entwickeln
haben wir uns fiir das Programm Adobe XD entschieden. Einerseits weil beide Projektmit-
glieder damit noch nicht gearbeitet hatten und etwas Neues erlernen wollten, andererseits,
weil Francine iiber einen kostenlosen Zugang verfigte.

Die Struktur beider Nutzertests war fast identisch: Zu Beginn erhielten die Teilnehmenden
eine kurze Einfiihrung, in der erlautert wurde, dass es sich um ein Studentenprojekt im
Rahmen eines Informatikstudiums handelt. Die Idee des Endproduktes wurde erklart und
die Bedeutung des Tests und insbesondere des Feedbacks hervorgehoben. Anschliessend
wurde ein erster Fragebogen ausgefiillt um das Alter der Person sowie die vorhandene Ge-
riteausstattung und deren Nutzung zu erfassen. Den Tester:innen wurde nun der Prototyp
und die Aufgabenstellung gegeben. Die Durchfiihrung erfolgte nach der Thinking-Aloud-
Methode, bei der die Nutzer:innen ihre Gedanken wéihrend der Bearbeitung laut dussern.
Das Team dokumentierte das beobachtete Feedback parallel auf einem zweiten Fragebo-
gen, der nach Abschluss des Tests gemeinsam mit der Testperson erginzt wurde.

3.3.1 Erster Nutzertest (Lo-Fi-Prototyp)

Ziel des ersten Nutzertests mit dem Lo-Fi-Prototyp war es, grundlegende Erkenntnisse
iiber den Aufbau der Applikation sowie den User Flow zu gewinnen. Auch wollten wir
evaluieren, ob das Alter und der Besitz eines Smartphones oder Laptops bzw. Computern
eine Rolle spielen wiirde. Zur Evaluation durchliefen die Testpersonen folgenden Ablauf:

Erstanmeldung
Aufsetzen der App
Stromverbrauch erkennen
Hoher Stromverbrauch
Gerat hinzufiigen
Analysen

Aktive Gerite
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Der erste Nutzertest konnte lediglich mit vier Personen im durchschnittlichen Alter von 78
Jahren getestet werden. Dieser Test wurde ausschliesslich auf dem Smartphone durchge-
fithrt. Das vollstdndige Aufgabenblatt wie auch die Fragebogen sind dem Anhang beigelegt.

3.3.2 Zweiter Nutzertest (Hi-Fi-Prototyp)

Aufgrund des Feedbacks aus dem ersten Nutzertest haben wir einen Hi-Fi-Prototyp er-
stellt. Bei diesem lag der Fokus stirker auf dem Design und der schlussendlichen Umset-
zung der Applikation. Der Testablauf umfasste folgende Szenarien:

o Erstanmeldung

o Stromverbrauch erkennen
e Analysen

« Eingeschaltete Gerite

¢ Anmelden als Angehoriger

Am zweiten Nutzertest haben sieben Personen im Durchschnittsalter von 80 Jahren teilge-
nommen. Vier Personen haben den Test auf dem Smartphone durchgefithrt, drei auf dem
Laptop. Auch hier sind sowohl das Aufgabenblatt als auch die Fragebdgen dem Anhang
beigelegt.



4 Entwicklung und Test des Lo-Fi-Prototyps

Aufgrund der Aufgabenvereinbarung und der Projektvorstellung durch unseren einen Coach
Prof. Dr. Norbert Seyff, wurde klar, dass der Fokus der Arbeit auf innovativen Losun-
gen liegt. In diesem Kapitel dokumentieren wir die schrittweise Entwicklung des Lo-Fi-
Prototyps inkl. Anforderungen und User Flow.

4.1 Anforderungen

Im Folgenden werden die Anforderungen erlautert, die sich aus der Aufgabenvereinbarung
und dem ersten Gespréch mit unseren Coaches ergeben hat.

4.1.1 Features

Nach dem ersten Treffen mit unseren Coaches begannen wir mit der Erarbeitung der Auf-
gabenvereinbarung wie auch einer Feature-Liste. Dabei haben wir die Features in drei
Kategorien eingeordnet: solche, die im finalen Produkt umgesetzt werden, solche, die le-
diglich im Prototyp getestet werden, und solche, die eventuell in Zukunft realisiert werden

konnten, welches in der nachfolgenden Tabelle (4.1) ersichtlich ist.

Feature Beschreibung Feature Type
Erstanmeldung Bei der Erstanmeldung soll angegeben werden, wie Endprodukt
gross die Wohnung oder das Haus ist, wie viele

Personen darin wohnen und welche Heizart
verwendet wird, damit bessere Verbrauchsanalysen
und -prognosen gemacht werden koénnen.
Verbrauchsanzeigen | Aktuellen und bisherigen Stromverbrauch in Tages-, Endprodukt
Wochen-, Monats- und Jahresansicht in einfachen
Grafiken darstellen.
Grundverbrauch Nutzer:innen miissen alles ausschalten und einzeln Endprodukt
erkennen wieder einschalten, um Grundverbrauch und Gerite
zu identifizieren.
Hoher Ungewdhnlich hoher Verbrauch wird erkannt und Endprodukt
Stromverbrauch Nutzer:innen erhalten eine Meldung.
Zugriff durch Angehorige konnen Zugriff erhalten, um informiert Endprodukt
Angehorige zu werden, wenn Verbrauch auffillig ist.
Vergleich mit Nutzer:innen sehen, ob sie im Vergleich zu &hnlichen Endprodukt
anderen Haushalten | Haushalten mehr oder weniger verbrauchen.
Assistent Avatar wie bei Duolingo gibt Tipps und Feedback. Endprodukt
Visualisiert Reaktionen.
GPS-Funktion Meldung, wenn Nutzer:innen das Haus verlassen und Endprodukt
Gerite noch aktiv sind.
Geritekontrolle Gerite aus der Ferne ausschalten bei Warnung. Endprodukt
Alte Geriite Alte Geréte werden erkannt und die Nutzer:innen Endprodukt
werden iiber die Reduktion des Stromverbrauchs und
mogliche Verbesserung der Sicherheit informiert.
Prognosen Das Berechnen des moglichen kiinftigen Verbrauches Prototyp
aufgrund von historischen Daten.
Aktive Gerite Erkennt, welche Geriite noch an sind, vergleicht mit Zukunft
Mindestverbrauch. Farbskala fir Gerétetypen.
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Feature Beschreibung Feature Type
Saisonaler Beriicksichtigt saisonale Unterschiede beim Heiz- Zukunft
Verbrauch oder Kiihlbedarf.

Verbrauchsprognosen | Berechnet zukiinftigen Verbrauch basierend auf Zukunft
historischen Mustern.

Eigenproduktion Eigenproduktion z.B. durch Solarzellen wird in Zukunft

von Strom Berechnung einbezogen.

Tabelle 4.1: Feature Auflistung mit Beschreibung und Typ

Die Feature ”Assistent”, "GPS-Funktion”, "Alte Geréte” sowie "Eigenproduktion von
Strom”, sind erst im Verlaufe des Projektes dazugekommen. In der obigen Tabelle ist
eine Ubersicht der moglichen Features zu sehen. Features wie die Eigenproduktion und
Verbrauchsprognosen von Strom sind erst spiter dazugekommen.

4.1.2 Qualitatskriterien

Die Qualitét ist entscheidend fiir die Nutzung der Webanwendung durch die Zielgruppe.
Deshalb sind sowohl funktionale als auch nicht-funktionale Qualitiatskriterien umgesetzt
worden.

Benutzerfreundlichkeit und Barrierearmut
Ein Qualitatsmerkmal ist die konkrete Ausrichtung auf die Bediirfnisse élterer Menschen:

« Einfache und intuitive Bedienung: Die Navigation erfolgt strukturiert und ist
auf das Wesentliche reduziert. Meniipunkte sind eindeutig, sodass auch Nutzer:innen
ohne technische Vorkenntnisse die Anwendung problemlos verstehen.

Visuelle Gestaltung: Die Anwendung verwendet grosse, gut lesbare Schriften, kon-
trastreiche Farbgebung und verstdndliche Symbole. Auf kleine Buttons und tiberla-
dene Ansichten wird bewusst verzichtet.

Kontextsensitive Hilfen: Einfache Anleitungen unterstiitzen die Nutzer:innen bei
der Bedienung.

Asthetik und visuelle Klarheit

Die Anwendung soll optisch ansprechend gestaltet sein, um Vertrauen zu wecken und die
Freude an der Nutzung zu férdern:

o Simples Design: Klare Linien, beruhigende Farben (Blau- und Griinténe) und gut
platzierte Elemente.

« Konsistenz im Layout: Alle Ansichten folgen demselben logischen Aufbau, was
Orientierung und Wiedererkennbarkeit fordert.

« Responsives Design: Die Darstellung passt sich auf Computer, Tablets und gros-
seren Smartphones an.

Technische Qualitit des Codes

Die Codebasis muss eine hohe Qualitat aufweisen, um Wartbarkeit, Erweiterbarkeit und
Sicherheit zu gewéhrleisten:

« Klare Architekturprinzipien: Der Code folgt dem MVC-Prinzip, wodurch eine
klare Trennung von Logik, Daten und Darstellung sichergestellt ist.



4.2 User Flow 11

o Dokumentation: Der Code ist an den wichtigsten Stellen kommentiert, damit auch
andere Entwickler:innen spéter problemlos weiterarbeiten konnen.

Testbarkeit und Zuverlassigkeit

Um die langfristige Funktionsfihigkeit sicherzustellen, ist eine gute Testabdeckung erfor-
derlich:

o Automatisierte Tests: Unit-Tests wurden fiir alle zentralen Klassen geschrieben.
Ziel ist eine Code Coverage von mindestens 80 Prozent im Backend und 70 Prozent
im Frontend.

« Fehlertoleranz: Die Anwendung reagiert auf unerwartete Eingaben mit entspre-
chenden Fehlermeldungen.

4.2 User Flow

Unsere Webapplikation wird mit dem Ziel entwickelt, den Energieverbrauch fiir &ltere
Menschen sowie deren Angehorige verstédndlich und intuitiv darzustellen. Im folgenden
Abschnitt wird der urspriingliche User Flow der Anwendung beschrieben.

4.2.1 Erstanmeldung und Konfiguration

Beim ersten Start der Anwendung muss sich die nutzende Person mit dem SmartSpar ver-
binden. Dabei muss als Erstes angegeben werden, welche Rolle die Person einnimmt. Dabei
stehen die Rollen "Nutzer” und ”Angehorige” zur Verfugung. Die Nutzerrolle ist fir den
eigenen Gebrauch. Die Angehorige Rolle ist dazu gedacht von einer oder mehreren Dritt-
personen (Familie, Freunde, Bekannte etc.) genutzt zu werden, um den Stromverbrauch zu
tiberwachen und sich bei Bedarf bei der dlteren Person zu melden. Anschliessend erfolgt
der Login mittels Seriennummer von SmartSpar und einem Benutzernamen nach Wahl.
Nach dem erfolgreichen Login werden grundlegende Wohndetails abgefragt wie die Anzahl
der im Haushalt lebenden Personen (1 bis 6+), Anzahl Zimmern (1 bis 6+) sowie das
Heizsystem (z. B. Wirmepumpe, elektrische Heizung, etc.)

4.2.2 Navigation iiber die Startseite

Nach Abschluss der Erstanmeldung gelangen Nutzer:innen auf die "Startseite”, die Ver-
brauchsanzeigen. Von dort aus stehen die drei Hauptbereiche, Verbrauchsanzeigen, Ana-
lysen und aktive Gerite, iiber die Page-Wechsel Symbole wie auch das Menu zur Auswahl.

Verbrauchsanzeigen

Nutzer:innen sollen in diesem Bereich ihren eigenen Verbrauch in diversen Ansichten darge-
stellt bekommen. Die Ansicht kann zwischen Tages-, Wochen-, Monat- sowie Jahresansicht
gewechselt werden.

Analyse

Die Analyse dient der Visualisierung und Einordnung des Stromverbrauchs. Sie ist in drei
Unteransichten gegliedert.

In der Ansicht "Prognosen” wird der mogliche zukiinftige Stromverbrauch grafisch dar-
gestellt, um Nutzer:innen ein besseres Gefiihl fiir ihren zu erwartenden Energiebedarf zu
vermitteln. Die Ansicht ”"Vergleichshaushalt” zeigt den eigenen Verbrauch im direkten Ver-
gleich zu einem #dhnlichen Haushalt. In der dritten Ansicht, "Grundverbrauch”, wird der
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aktuelle Stromverbrauch berechneten und mit dem Grundverbrauch — also dem minimalen
Verbrauch, wenn keine zusétzlichen Geréte an sind — verglichen.

Aktive Gerite

Dieser Bereich informiert iber den aktuellen Energieverbrauch auf Geriteebene. In der Ge-
ritetibersicht werden alle momentan aktiven Geréte angezeigt, die Strom verbrauchen. Die
jeweilige Geréteansicht liefert detaillierte Informationen dariiber, wie viel Strom jedes ein-
zelne Gerét aktuell verbraucht. Zusétzlich besteht iiber die Geréte-Hinzufiigen-Funktion
die Moglichkeit, ein Gerédt manuell hinzuzufiigen, un dessen Verbrauch zu erkennen.

4.3 Lo-Fi-Prototyp

Um den User Flow zu testen sowie die Relevanz einer solchen Applikation haben wir
einen Lo-Fi-Prototyp erstellt. Das Design war anfangs nebensichlich und wurde erst im
Hi-Fi-Prototypen umgesetzt, wie in Kapitel 5.1 beschrieben.

Aktive Gerate = Verbrauch ‘ ‘ Verbrauch

Gerite Lampen v Zeitraum  |Letzte 24 Stunden 7 | | Zeitraum |Letzte24 Stunden A | |

Diese Woche

Diesen Monat

Dieses Jahr

Verbrauch I

Verbrauch kW

T T T T T T T T T S s N A
- IBEEEEEEEEEE: IR EEEREE]
Zuriick

‘ il B i il ] ﬂ Wil QG i

Abbildung 4.1: Prototyp Abbildung 4.2: Prototyp Abbildung 4.3: Prototyp
1, Ansicht des Stromver- 1, Ansicht des Verbrauches 1, Auswahl der Ansichten
brauchs eines aktiven Ge- der letzen 24 Stunden

rites

Aufgrund der schlechten Testbarkeit haben wir die GPS Funktion nicht mit dem Lo-Fi-
Prototyp getestet.
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Die Haupterkenntnis aus den Nutzertests war
der inkonsistente Wechsel der Ansichten. Wie
in Abbildung 4.4 gezeigt, ist die Navigation
zu einer anderen Analyse am unteren Rand
des Bildschirms iiber farbige Buttons moglich.
Sowohl bei dem Verbrauch als auch bei den
Geriiten (siche Abbildungen 4.1 und 4.2) ge-

Vergleichshaushalte

7 schieht dies tiber eine Auswahl am oberen Rand
E 7 des Bildschirms. Wahrend bei den Geréten
.A% r und dem Verbrauch alle moglichen Optionen
3 inkl. der aktuellen Auswahl angezeigt werden

(wie in Abbildung 4.3 dargestellt), wird bei
den Buttons nur die angezeigt, welche gerade
nicht aktiv sind. Beide Ansichten fallen jedoch
L5 P e e e e e etwas klein aus, insbesondere beim Smartphone

Vergleichshaushalt ist dies ungiinstig aufgrund der verkleinerten
Buttons und schlechten feinmotorik.

Im Vergleich zu anderen
Haushalten verbrauchen Sie

Trotz dieser Verwirrung fanden sich alle Teil-
weniger Strom.

nehmer:innen recht gut zurecht. Die Teilneh-
menden besitzen Computer oder Laptops, eini-
ge auch Smartphones oder Tablets. Der Umgang

mit diesen Geréten wurde von den Nutzenden
- im Schnitt mit 5/10 bewertet, was die Ergeb-

Gut gemacht!

nisse besonders aussagekriftig macht — da die

’ Iﬂ [ej . ‘ Zielgruppe weniger technikaffin ist. Die Bear-
beitungszeiten lagen zwischen 7 und 20 Minu-

Abbildung 4.4: Prototyp 1, ten. Zwei Teilnehmende waren sehr schnell, an-
Ansicht der Vergleichsanalysen dere benétigten mehr Zeit, insbesondere bei auf-

grund von Symbolen oder Navigationselemen-
ten. Im Vergleich dazu benotigten wir selbst et-
wa acht Minuten in einem ruhigen Durchlauf.

Insgesamt zeigten die Riickmeldungen, dass insbesondere die inkonsistente Navigation
etwa zwischen Analyse- und Verbrauchsansichten — zu Verwirrung fiihrte. Zusétzlich wurde
beméngelt, dass Symbole wie das fiir die Einstellungen oder die Analyse nicht selbster-
kldrend seien. Trotz dieser Herausforderungen empfanden viele die App als {ibersichtlich
und einfach zu bedienen. Wiinsche nach zusétzlichen Funktionen wie Stromspartipps, ei-
nem Tagesdurchschnitt in der Verbrauchsgrafik oder einer Anzeige fiir eingesparten Strom
wurden gedussert. Die Farbgestaltung und Grosse der Textelemente auf dem Smartpho-
ne wurden kritisch betrachtet. Einige Testpersonen gaben zudem an, die App lieber auf
einem grosseren Bildschirm wie dem Laptop nutzen zu wollen. Die Riickmeldungen zur
generellen Nutzungsabsicht waren geteilt — etwa die Hélfte der Teilnchmenden (zwei von
vier) konnte sich vorstellen, die App kiinftig zu verwenden.
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5 Weiterentwicklung zum Hi-Fi-Prototyp

Im Folgenden wird der Hi-Fi-Prototyp vorgestellt. Anschliessend wird das erhaltene Feed-
back sowohl aus Nutzertests, als auch von Stakeholdern und unseren Coaches erlautert.

5.1 Uberarbeitung und Gestaltung des Hi-Fi-Prototyps

Aufgrund des User-Feedbacks aus dem ersten Nutzertest mit dem Lo-Fi-Prototypen haben
wir einige Anderungen fiir den Hi-Fi-Prototypen vorgenommen. Es gab einige kleinere An-
derungen aufgrund von missverstindlichen Texten und Symbolen. So wurde die Tagesan-
sicht von "letzte 24 Stunden” auf “heute” angepasst, da damit der heutige Tag ab 0 Uhr ge-
meint ist. Ebenfalls wurde der Titel bei den Geréten von “aktive Gerite” auf ”eingeschaltete
Gerite” gewechselt. Sowohl das Symbol fiir die Einstellungen, als auch das fiir die Analysen
hat zu Verwirrung gefiihrt, weswegen diese ausgewechselt wurden.

Swisscom Swisscom

Analyse Analyse

Vergleichshaushalte

2
H

Abbildung 5.1: Hi-Fi Proto- Abbildung 5.2: Hi-Fi Proto-

typ, Hauptansicht der Analysen typ, Ansicht des eigenen Ver-

inkl. ihrer Beschreibung brauchs und Vergleichshaushal-
ten

In den ersten Nutzertests wurde klar, dass es eine Abweichung in der Navigation gibt und
dies zu Verwirrung gefiithrt hat. Bei den Geréten wie auch bei dem Verbrauch wurde jeweils
oben die Ansicht iber eine Auswahl gewechselt (siche Abbildung 4.2 und Abbildung 4.3),
bei den Analysen allerdings unten iiber Buttons (siche Abbildung 4.4). Dartiber hinaus
war bei der Seite mit den aktiven Gerédten nicht klar, dass die Buttons klickbar sind.
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Wie in Abbildung 5.1 und 5.2 dargestellt wird, wurde, um die Navigation zu verbessern,
bei den Analysen und dem Verbrauch ebenfalls eine Hauptansicht eingefithrt, damit die
Seitennavigation konsistent ist. Diese Anderung wurde auch deswegen umgesetzt, da sich
wihrend den Nutzertests gezeigt hat, dass der Auswahl Button je nach Nutzer:in zu klein
war. Vergrossern konnten wir diesen aber nicht, ohne dafiir die Grafiken zu verkleinern,
welche auf den Smartphones generell kleiner ausfallen.

Mit dem Hi-Fi-Prototypen haben wir vor allem das Design testen wollten. So haben wir
nebst Anderungen aufgrund des Feedbacks zum Lo-Fi-Prototypen auch das Design stark
angepasst. Wir wollten beim Farbkonzept unabhéngig von dem Stakeholder EBL sein und
haben uns daher fiir eine griin, blduliches Design entschieden, welches wir auf Pinterest
entdeckt haben und unserer Meinung nach gut zum Thema passt.

Aufgrund der schlechten Testbarkeit haben wir die GPS-Funktion auch im zweiten Pro-
totypen nicht getestet. Ausserdem konnten wir den Assistenten aufgrund des Zeitmangels
nicht in den Prototypen integrieren.

5.2 Feedback

Nach der Erstellung des Hi-Fi-Prototypen haben wir die zweiten Nutzertests mit diesem
durchgefiihrt. Anschliessend haben wir sowohl den Prototypen als auch die Ergebnisse mit
den Stakeholdern und spéiter mit den Coaches besprochen. Das wichtigste Feedback wird
in den nichsten Kapiteln zusammengefasst.

5.2.1 Feedback User

Auch bei diesem Test lagen die Nutzer:innen bei der Fragen wie gut sie mit ihren Geréten
klarkamen bei einer 5 von 10. Trotzdem waren nahezu alle Nutzer:innen in der Lage, die
Fragen wihrend der Nutzertests korrekt zu beantworten. Die durchschnittliche Dauer fiir
das eigentliche Testen, also ohne die Einfiihrung sowie ausfiillen der beiden Fragebdgen,
lag bei 13 Minuten.

Der Hi-Fi-Prototyp entsprach mehr den Vorstellungen und Anforderungen der Nutzergrup-
pe. Dies war schon dadurch erkennbar, dass beim ersten lediglich zwei von vier Personen
bereit waren die Applikation fiir sich im Alltag zu nutzen, bei dem zweiten Prototypen
allerdings alle sieben. Fiinf von den sieben Personen gaben an, selbst schon Geréte aus
Versehen an gelassen zu haben und solch eine Applikation konnte sie darauf hinweisen.
Wie in Abbildung 5.1 zu sehen ist, haben wir bei den Analysen einen kurzen Text einge-
fligt, welcher erklirt, was auf der kommenden Seite gezeigt wird. Dies haben wir auch beim
Verbrauch und den Einstellungen angepasst, was bei den Nutzer:innen sehr gut ankam.

Es gab auch kleine Verbesserungswiinsche bei den Features. So war es gewtinscht, dass
man die Geréite nach dem Ausschalten auch wieder einschalten konnte per Knopfdruck.
Zwei Nutzer:innen hatten ausserdem Bedenken gegeniiber ihrer Privatsphéire gedussert.
Eine Person wollte nicht, dass ihre Angehérigen auf ihre Daten Zugriff haben, da dies kon-
trollierend wirke. Eine weitere wollte nicht angeben, wie viele Personen in ihrem Haushalt
wohnten. Es gab auch wieder einiges an Feedback zu dem Design. Nutzende, welche den
Test auf dem Smartphone machten, meinten die schwarzen Buttons am unteren Ende des
Bildschirms seien schwierig zu erkennen. Auf den einzelnen Analyseseiten wie beispiels-
weise in Abbildung 5.2 ist ebenfalls ein Info-Icon platziert, welches beim Draufklicken
weitere Informationen liefert. Auch dies wurde von den Smartphone-Nutzenden teilweise
iibersehen. Eine Person gab ausserdem an, den Test lieber auf dem Computer gemacht zu
haben.
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5.2.2 Feedback Stakeholder

Aufgrund von Terminkollisionen konnten wir das Gespréach mit unseren Stakeholdern erst
am 10. April durchfiihren (siche Anhang Nach der gegenseitigen Vorstellungsrunde von
Michel Pasquier, Andreas Schneider und uns, folgte eine Erklarung der Projektrahmen-
bedingungen. Anschliessend haben wir ihnen unseren Hi-Fi-Prototypen vorgestellt inkl.
dem bereits vorhandenen Feedback der Nutzer:innen. Sie gaben uns viel positives Feed-
back, hatten aber auch einige Kritikpunkte. Geméss Michel ist es vor allem wichtig den
Gebédudetypen zu unterscheiden. Eine Person in einer Wohnung verbraucht geméss ihm
weniger Strom als eine Person in einem Haus. Zudem wissen die meisten Menschen weder,
wie gross ihre Wohnfliche in Quadratmetern ist, noch womit sie heizen. Statt nach der
Quadratmeterzahl zu fragen, sollte daher besser die Anzahl der Zimmer angegeben wer-
den. Auf die Angabe der Heizart kann ganz verzichtet werden, da diese im Verbrauch der
Nutzenden erkennbar ist.

Michel hat ganz klar gesagt, dass die aktiven Geréte nicht erkannt werden kénnen. Eine
Option wire es alle Gerite ausschalten und dann das neue Gerit einschalten und dessen
Verbrauch erkennen. Dies bedarf aber auch der Abschaltung von Tiefkiihlern, was recht
unpraktisch ist. Eine andere Option wére die aktuell eingeschaltete Geréte so zu belassen
und den aktuellen Verbrauch zu messen. Anschliessend das neue Gerit einzuschalten und
erneut den Verbrauch zu messen. Die Differenz ist dann der Verbrauch des neuen Gerétes.

5.2.3 Feedback Coaches

Nach den Nutzertests und dem Gesprich mit den Stakeholdern haben wir am 15. April
auch ein Gesprich mit unseren Coaches gefithrt und deren Feedback zum Prototypen
crhalten(siche Anhang Gemiss unseren Coaches wiire bei der Anzahl Zimmer bzw. Qua-
dratmeter eine weitere Option die Range anzugeben, Zimmer kleiner 50m?2, 50 bis 100m?
etc. Bei den Heizungsvarianten sollen wir entweder alphabetisch ordnen, oder aber das
am héufigsten verwendete zuoberst anordnen. Wahrend des Gespréchs viel auch auf, dass
bei dem Eigenverbrauch zwar die Ansicht von beispielsweise Tag auf Monat gewechselt
werden konnte, bei den Analysen allerdings nicht. Dort war die Einstellung fix auf den
heutigen Tag ausgelegt. Auch sie waren der Meinung, das bei einigen Texten die Lesbarkeit
erhoht werden miisse. Eine weitere Feature-Idee entwickelte sich wihrend dem Gesprich.
So soll die Applikation darauf hinweisen, wenn ein Gerét besonders alt ist und dadurch
wahrscheinlich mehr Strom verbraucht.



6 Abweichungen vom Prototyp und technische Umsetzung

In diesem Kapitel wird begriindet, warum und in welchen Eigenschaften sich der Prototyp
von der schlussendlichen Umsetzung unterscheidet. Ausserdem wird sowohl die Entschei-
dung des TechStacks, als auch die simulierten Features erklért.

6.1 Abweichungen vom Prototypen

Aufgrund des vielen Feedbacks unterscheidet sich das Endprodukt und der Hi-Fi-Prototyp
in einigen Punkten. In diesem Kapitel wird behandelt, warum wir uns fiir diese Variante
der Umsetzung entschieden haben.

6.1.1 Navigation

Im Hi-Fi-Prototypen konnte die Ansicht bei den Analysen nicht gewechselt werden, beim
Verbrauch allerdings schon (siehe Abbildung 5.1 und 5.2). Um dies zu lésen haben wir
eine Hauptseite erstellt (sieche Abbildung 6.1), auf der sowohl der eigene Verbrauch als
auch die Funktionen der Analyse ihren Ursprung finden. Per Klick auf eines der Button
gelangt man auf eine weitere Seite, bei der man sich entscheiden kann, welche Ansicht man
gerne hiitte (sieche Abbildung 6.2). Abbildung 6.3 zeigt die schlussendliche Ansicht. Diese
kann mithilfe des Mausrades skaliert werden. Ausserdem werden beim dariiber fahren die
genauen Werte ausgegeben.

{‘;’} Analyze @

In dieser Ansicht wird Ihr

{3} Vergleichshaus- ‘&' {g} Vergleichshaus-
halte halte

Ansicht wahlen Diesen Monat

Stromverbrauch visualisiert.

Diese Woche
Grundverbrauch
Hier wird der Grundverbrauch Dicsen Menat
berechnet. Also wenn keine Gerite

wie Fernseher oder Lampen an sind, Dieses Jahr
wohl aber Kahischrnke oder die

Verbrauch in kW

Heizung.

Vergleichshaushalte

Zeigt Ihnen wie Ihr Haushalt im
Vergleich zu &hnlichen Haushalten
abschneidet.

15 20 25 30

52l

Abbildung 6.1: Endpro- Abbildung 6.2: Endpro- Abbildung 6.3: Endpro-
dukt, Startseite nach der dukt, Auswahl an Ansich- dukt, Verbrauchsansicht
Erstanmeldung, Auswahl ten

an Diagrammen
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Wir setzen ein konsistentes Layout tiber alle Analyse- und Verbrauchsseiten ein, was dem
Prinzip der Ubersichtlichkeit [6] entspricht. Ausserdem benutzen wir eine Art Breadcrumbs
mit den wechselnden Titeln und Untertiteln was die Navigation zusétzlich erleichtert.

6.1.2 Design

Gegen Ende der Erstellung des Hi-Fi-Prototyps wurden wir auf das Barrierefreiheit-Tool
von Adobe Color aufmerksam. Dies ermoglicht es zu priifen, ob der Kontrast bei Texten
und Symbolen gut ist. Aufgrund von Zeitmangel konnten wir dies im Hi-Fi-Prototypen
nicht mehr umsetzen. Fiir die Umsetzung des Endprodukte haben wir jedoch die Farben
fiir Texte, Hintergriinde und Diagrammlinien gepriift und entsprechend den Ergebnissen
ausgewihlt. Geméss den Web Content Accessibility Guidelines (WCAG) gibt es drei Level
fiir die Kontrastpriifung. Wir haben uns fiir die mittlere Stufe, also AA, entschieden, da
sie eine hohe Verfiigbarkeit erméglicht und dennoch umsetzbar ist. Dies entspricht den
Vorgaben von [19].

Wie bereits in Abbildung 5.1 gezeigt, haben die Beschreibungen der Funktionen bei Hi-
Fi-Prototypen eine dunkle Schrift auf einem dunklen Hintergrund. Um einen besseren
Kontrast zu haben, wurde die Beschriftung, wie in Abbildung 6.1 ersichtlich, auf weiss
eingestellt. Ausserdem wurden die Page-Wechsel Symbole wie auch das Symbol fiir die
Einstellungen von schwarz auf weiss gewechselt fiir eine bessere Erkennbarkeit.
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Da das Info-Icon auf den Analyseseiten wie in
Abbildung 5.2 gezeigt, teilweise nicht erkannt
wurde, haben wir den Avatar auf jeder Seite
eingefiigt. Dieser {ibernimmt die Funktion

Einstellungen &

des Info-Icons und liefert beim Anklicken Angehdrige einladen
Informationen iiber die aktuelle Seite. (siehe
Abbildung 6.4). Mittels einem Code konnen Sie

Angehérigen erméglichen, auf lhre

. . Verbrauchsdaten zu zugreifen.
Als wir auf der Suche nach einem passenden

Avatar waren, haben wir Kumba, das Kamel

auf der Titelseite dieser Arbeit) auf der Websi- GPS einrichten
te vecteezy gefunden. Wir haben uns fiir diesen
Avatar entschieden, da ein Kamel eine ruhige Hier kénnen Sie die GPS Funktionen

an- und ausschalten.

Ausstrahlung hat und daher gut zum Thema
passt. Ausserdem gibt es von ihm noch andere

Motive, welche fiir eine Weiterentwicklung des Erinnerung einrichten
Projektes interessant sein kénnten. Der Name

war eine Eigenkreation. Geben Sie einen Zeitpunkt an, an
Kumba kann per Klick aktiviert werden und dem Sie priifen wollen ob Ihr

aktueller Verbrauch dem

gibt eine Auskunft iiber die Nutzung der ak-
tuellen Seite. Wie in Abbildung 6.6 dargestellt,
ist die restliche Seite blurred und inaktiv, ausser
Kumbas Aussagen, die Page Buttons wie auch
der Button um zu den Einstellungen zu wech-
seln. Dies haben wir eingefiigt, damit den Nut- |_|
zer:innen klar wird, dass etwas "aufgepoppt” ist, |

Grundverbrauch entspricht

welches die Aufmerksamkeit der Nutzenden be-
notigt. Dennoch sollten Nutzer:innen auf andere Abbildung 6.4: Endprodukt,
Seiten wechseln kénnen. In diesem Fall ist die Hauptansicht der Einstellungen
Seite nicht mehr geblurred und eingeschrénkt.

Dies haben wir so integriert, um fiir den Fall

das einige Nutzer die Deaktivierung von Kumba

nicht verstehen, weiterhin die Applikation nut-

zen konnen ohne sie neu starten zu miissen oder

Hilfe durch Dritte zu brauchen.

Es gibt eine Abweichung zwischen der Kumba Funktion der Registrierung wie auch den
Einstellungen und wihrend der restlichen Applikation. Die Idee von Kumba ist es den
Nutzer:innen zu unterstiitzen, falls diese Hilfe brauchen. Da aber nicht alle Nutzende eine
Erkliarung brauchen, um zu verstehen, was auf welcher Seite gezeigt wird, ist Kumba
per Default inaktiv, kann aber per Klick aktiviert werden.

Bei der Registrierung Bedarf es einigen Erkliarung, beispielsweise warum wir diese Angaben
brauchen oder womit man sich registrieren soll. Ebenfalls ist es sinnvoll in den Einstellun-
gen zu beschreiben, wozu diese gut sind. Wir gehen davon aus, dass dies dazu fiihrt, dass
einige Nutzer:innen Kumba nicht vergessen und ihn anklicken, wenn sie Informationen
brauchen.
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. " . 00
Erstanmeldung  &: Einstellungen  *@:

Wie viele Personen leben grundsatzlich Das sind lhre Einstellungen. Hier
in Ihrer Wohnung? k6nnen Sie diverse Anderungen

vornehmen wenn Sie mochten.
-
-

Uberspringen

Abbildung 6.5: Endpro- Abbildung 6.6: Endpro-
dukt, Kumba wihrend der dukt, Kumba, wenn er ak-
Registrierung tiv ist

Um die Animationen gering zu halten aber dennoch ein visuelles Nutzerfeedback zu er-
moglichen, haben wir bei den Buttons Hover-Effekte implementiert. Die Page-Buttons wer-
den beim dariiber fahren leicht vergrossert, um Nutzer:innen deutlich zu machen, dass sie
klickbar sind. Die restlichen Buttons reagieren auf Hover-Ereignisse mit einer leichten Ver-
schiebung nach oben, wodurch den Nutzer:innen verdeutlicht wird, dass hier verschiedene
Auswahlméglichkeiten bestehen. Diese Effekte sind jedoch ausschliesslich auf Geraten mit
Mauszeigern sichtbar, also nicht auf Smartphones erkennbar. Da gemiss [11] ein Grossteil
unserer Nutzergruppe Computern den Smartphones vorzieht, stellt dies kein wesentliches
Problem dar. Wir gehen davon aus, dass womdglich die Angehorigen die Applikation auf
dem Smartphone nutzen. Diese sind wahrscheinlich technikaffiner und sollten aufgrund der
bewusst einfachen und tibersichtlichen Gestaltung der Applikation keine Schwierigkeiten
bei der Bedienung haben.

Navigationselemente sind selbsterklarend, Hover-Feedback und Blur bei Informations-
Pop-ups verbessern zudem die Orientierung. Icons und Buttons sind ausreichend gross
und klar erkennbar, Animationen minimal gehalten. Kumba bietet zudem kontextbezo-
gene Hilfestellungen. Diese Punkte erfiillen die in [19] genannten Anforderungen an eine
altersgerechte Website.
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6.1.3 Privatsphare

Erstanmeldung @

Bitte geben Sie Ihre Serial an. Diese
Angabe finden Sie auf lhren Account
Daten auf SmartSpar. Geben Sie bitte
auch einen Benutzernamen Ihrer Wahl
an.
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Einige Nutzer:innen haben wéhrend den Nut-
zertests Privatsphire Bedenken gedussert sowie
die Angst, von ihren Angehérigen kontrolliert zu
werden, falls diese Zugriff auf ihren Verbrauch
héitten. Aus diesem Grund sind per Default die
GPS- und Reminder-Funktionen sowie die Ein-
sicht durch Angehorige deaktiviert. Nutzende
konnen diese Funktion bei Bedarf einzeln ein-

schalten und jederzeit wieder deaktivieren.

Wiéhrend des zweiten Nutzertests wollte eine
Nutzer:in nicht angeben, wie viele Personen in
12345678 ihrem Haushalt wohnen. Deshalb haben wir zu-
sétzlich die Funktion eingebaut, dass die Nut-
zer:innen jede einzelne Frage — bis auf das
Verbinden mit SmartSpar — {iberspringen kon-
nen. Damit dennoch das Layout der Registrie-
rung mit dem Layout der restlichen Applikation
iibereinstimmt, ist der Button zum Ubersprin-
gen an der gleichen vertikalen Position wie spé-
ter die Page Buttons (siche Abbildung 6.5).

Auch hier wurden die in [19] vorgeschlagene
Umsetzung implementiert. Bei der Registrie-
rung wie auch den Einstellungen und dem Hin-
zufiigen von Gerédten sind die Formulare auf-
grund von guten Uberschriften und Platzhal-
tern (sieh Abbildung 6.7) selbsterklarend. Aus-
serdem bietet die Registrierung die Option, Fra-

Serial

Benutzername

Benutzername

Abbildung 6.7: Endprodukt, gen zu Uberspringen.
Nutzerregistrierung mit Platz-
haltern

6.1.4 Registrierung

Gemiss dem Feedback von den Stakeholdern in Kapitel 5.2.2 haben wir zusétzlich die Frage
eingefiihrt, ob die Nutzer:innen in einer Wohnung oder einem Einfamilienhaus wohnen.

Wir haben uns gegen die in Kapitel 5.2.3 besprochene Option entschieden, dass Nut-
zer:innen angeben sollen wie gross die Zimmer sind. Geméss dem Gespriach mit den Stake-
holdern ist diese Angabe nicht so wichtig wie die Unterscheidung von Haus und Wohnung
oder welcher Heiztyp verwendet wird. Ausserdem miissen die Angaben nicht exakt sein,
diese werden zu einem spéteren Zeitpunkt lediglich fiir die Findung von Vergleichshaus-
halten benétigt.

Obwohl die Heizart gemiss den Stakeholdern leicht herauszufinden ist, werden einige his-
torische Daten benétigt. Zusétzlich kann die Eigenproduktion von Strom durch beispiels-
weise Solarzellen die Erkennung von Heizarten stéren.
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6.1.5 Ilhre Gerdte

Nach reiflicher Uberlegung zu den in Kapitel 5.2.2 genannten Losungsmoglichkeiten ha-
ben wir uns dagegen entschieden zu versuchen den Stromverbrauch pro Gerit zu erkennen.
Wenn wir beispielsweise eine Waschmaschine nehmen, den Verbrauch messen, alles aus-
schalten oder eben anlassen, die Waschmaschine dann starten und nochmals messen, sind
die Daten nicht zwingend korrekt. Einerseits ist gerade bei Waschmaschinen der Fall,
dass diese beim Einschalten und Aufheizen mehr Strom benétigen als beim spéteren Be-
trieb [20]. Andererseits besteht die Moglichkeit, dass genau in diesem Moment sich die
Wirmepumpe einschaltet und dadurch der Verbrauch enorm steigt [21]. Auch die Mog-
lichkeit einer simulierten Erkennung war nicht verniinftig umsetzbar, da der Verbrauch
stark von Modell und Alter abhéngt.

Das Feature wurde unabhéngig vom Verbrauch der Nutzenden implementiert. Das Hin-
zufiigen, Andern sowie Ein- und Ausschalten oder gar Loschen hat somit keinen Einfluss
auf den Verbrauch eines Haushaltes.

a s

5y threGerdte g Gy lhreGerite g $8y _thre Gerite @

Gerat hinzufligen Radio

Gerétename Gerétename
Lampen (Keller) Radio
Typ Typ

Lampe v Radio

3 Fernseher ®

Kaufjahr des Gerats Kaufjahr des Gerats

2020 REEY

Geréit [6sch
Gerat hinzufiigen erat [6schen

=
S w e w 2

Abbildung 6.8: Endpro- Abbildung 6.9: Endpro- Abbildung 6.10: End-
dukt, die Liste der eigenen dukt, ein Gerat hinzufiigen produkt, ein Gerét dndern,
Geriite ausschalten oder 16schen

Aufgrund der wiederholten Verwirrung rund um den Titel dieses Features (siehe Kapitel 5.1
wurde es nun in "Thre Gerédte” umbenannt. Dies wurde auch deswegen umbenannt, weil
jetzt zusitzlich ausgeschaltete Geréte in der Liste angezeigt werden, dies werden aber grau
hinterlegt, um die Inaktivitdt darzustellen. Somit sind alle Geréte des Haushaltes in der
Liste vorhanden und es gibt kein Missverstandnis mehr.

Beim Erstellen eines Gerites kann die Nutzer:in einen Namen nach Belieben wihlen,
beispielsweise "Lampen (Keller)” wie in Abbildung 6.9 dargestellt. Der Typ wird verwen-
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det, um sowohl das richtige Icon nachher in der Gesamtansicht anzuzeigen (siche Abbil-
dung 6.8), als auch den richtigen Farbcode zu verwenden.

Zur Bearbeitung der Geriteeigenschaften wihlt die Nutzer:in in der Gerételiste ein Gerét
aus. Wie in Abbildung 6.10 ersichtlich ist, konnen jetzt Anderungen vorgenommen, das
Gerét ausgeschaltet oder — falls es entsorgt oder ersetzt wurde — geloscht werden.

Abbildung 6.11 zeigt, wie Kumba Nutzende dar-

Ihre Geriite ‘e auf ¥nnwelst, V\{enn ein G'erat ein gewisses Alter

] erreicht hat. Dies senkt nicht nur den Stromver-

brauch, sondern foérdert auch die eigene Sicher-
heit.

Radio

Huch, lhr Gerét scheint recht alt zu sein.

Uberlegen Sie sich ein neues zuzulegen,

welches Strom effizienter nutzt und
sicherer ist.

Abbildung 6.11: Endprodukt,
Kumba reagiert falls ein Gerét
élter ist als 10 Jahre
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6.1.6 Aktueller Verbrauch priifen

Bei Bedarf konnen
Nutzer:innen auf den Aktueller ‘8
”Verbrauch priifen” Button ]
driicken um zu priifen,
ob der aktuelle Verbrauch _
Verbrauch priifen

(Verbrauch der letzten 15

min) iiber dem Grundver-
brauch liegt oder nicht.
Dieses Feature ist insbe-
sondere vor dem Verlassen
des Zuhauses oder dem zu
Bett gehen sinnvoll (siche
Abbildungen ~ 6.12  und
6.13).

{} Aktueller
Verbrauch

Verbrauch

Ihr Verbraucht entspricht lhrem
Grundverbrauch. Es sollten nun keine
Weiteren Geréte eingeschaltet sein.
Super!

Abbildung 6.12: Abbildung 6.13:

Endprodukt, Funktion, Endprodukt, Meldung,

um den aktuellen Verbrauch wenn der aktuelle Verbrauch

zu priifen dem Grundverbrauch ent-
spricht

6.1.7 Einstellungen

Nutzer:innen und Angehérige kénnen einige Anderungen in den Einstellungen vornehmen,
diese unterscheiden sich aber.

Zuerst muss die Nutzer:in den Angehorigen erlauben auf ihre Daten zugreifen zu kénnen.
Ist dies der Fall, konnen alle Angehorige mit einem einmaligen Code (Hashcode aus Be-
nutzername und Serial derNutzer:in) sich als Angehérige registrieren. Anschliessend kann
der aktuelle Verbrauch, die Analysesichten wie auch die Geriteliste eingesehen werden. Es
konnen aber keine Anderungen an den Geriten vorgenommen werden. Angehérige haben
dann die Moglichkeit die Erinnerungsfunktion zu nutzen.

Um die GPS Funktion nutzen zu konnen muss der aktuelle Wohnort sowie eine Telefon-
nummer angegeben werden. Sobald sich das Smartphone ungeféhr 200 Meter von diesem
Ort entfernt und der aktuelle Verbrauch nicht dem Grundverbrauch entspricht, wird eine
SMS an die Nutzer:in versendet mit dem Hinweis, das womdglich noch Geréte an sind.

Obwohl geméss den Nutzertests (siche Anhang D) viele Nutzer:innen ihre E-Mails héu-
figer priifen als ihre SMS — durchschnittlich mehrmals pro Woche bis mehrmals téglich
— entfaltet die E-Mail-Kommunikation nicht dieselbe Wirkung wie SMS. E-Mails werden
meist am PC oder Laptop gelesen, die oft nicht stdndig mitgefithrt werden. SMS hingegen
erreichen das Smartphone direkt, welches die Nutzer:innen eher bei sich tragen als ein
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Computer oder Laptop. Daher werden SMS eher zeitnah wahrgenommen und erméglichen
eine unmittelbare Reaktion. Dies ist insbesondere fiir das GPS-Feature wichtig, weswegen
wir uns fiir eine SMS Umsetzung entschieden haben.

Die Erinnerungsfunktion ist dhnlich aufgebaut, auch hier geben die Nutzer:innen ihre
Telefonnummer an — wenn dies nicht schon beim GPS einrichten geschehen ist — sowie
einen Zeitpunkt, an dem sie gerne erinnert werden mochte. So kénnen die Nutzer:innen
individuell entscheiden, wann sie daran erinnert werden mochte den aktuellen Verbrauch
zu priifen. Beispielsweise vor dem Schlafen gehen oder morgens vor dem Verlassen des zu
Hause. Bei Nichtbedarf kann diese, wie auch die vorher genannten Funktionen, jederzeit
wieder ausgeschaltet werden.

6.2 Technische Umsetzung

Die endgiiltige Entscheidung, welchen TechStack wir verwenden, fiel erst spit im Projekt.
Grund dafiir war die Unsicherheit, ob auf einer bereits bestehenden Applikation aufgebaut
oder eine neue App bzw. Webapp entwickelt werden sollte.

Eine Moglichkeit wire gewesen, die Funktionen entweder in der App oder Webapp von
SmartSpar zu integrieren. Nach dem Gespriich mit Andreas haben wir uns jedoch dagegen
entschieden, da der Zeitaufwand fiir das Einarbeiten in seinen Code gemiiss seiner Aussage
ZU gross ware.

Die andere Option war die Entwicklung einer eigenen Applikation, was den Vorteil mit sich
brachte die Architektur vollstandig auf die Bediirfnisse der Nutzergruppe abzustimmen.

Wie bereits in Kapitel 2.1 erwihnt, ist der Computer das am héaufigsten genutzte techni-
sche Geriit. Zusitzlich haben wir durch die Fragebogen withrend den Nutzertests erfahren,
dass sowohl der Computer als auch das Smartphone zu den beliebtesten Geréten zihlen.
Ausserdem gaben bei beiden Tests jeweils zwei Nutzer:innen an, auch ein Tablet zu besit-
zen. Um moglichst vielen Nutzer:innen den Zugang zu unserer Applikation zu ermaoglichen,
haben wir uns deswegen entschieden eine Webapplikation zu entwickeln.

6.2.1 TechStack

Beide Projektteilnehmer haben wihrend dem Projekt das Modul Web Frameworks belegt.
Nachdem wir das letzte Feedback zu unserem Hi-Fi-Prototyp eingeholt haben, hatten
wir gerade das Thema React und JavaScript mit SpringMVC und Java im Backend. Der
Hauptvorteil des klassischen Ansatzes ist die einfache Ubergabe des Projektes an andere
Entwickler aufgrund der weiten Verbreitung dieses Ansatzes. Wir haben uns deswegen fiir
den klassischen TechStack einer WebApplikation entschieden.

Backend (Spring Boot)

Fiir die Entwicklung des Backends haben wir uns fiir Spring Boot mit Java entschieden, da
es einen klaren Fokus auf REST-Architekturen, einfache Konfiguration und hohe Stabilitét
bietet. Ausserdem léasst es sich einfach erweitern. Insbesondere ist das fiir dieses Projekt
wichtig, da bei einer moglichen Weiterentwicklung neue oder geénderte Anforderungen
und Features die Architektur nicht beeintrachtigen sollten. Das Backend:

o verarbeitet Anfragen an SmartSpar

o persistiert Nutzerdaten und Verbrauchswerte in einer lokalen H2-Datenbank

o berechnet den Grundverbrauch und erstellt Vergleichswerte

o verarbeitet GPS- und Reminder-Daten und informiert die Nutzer:in entsprechend
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Frontend (React)

Fiir das Frontend wurde React gewéhlt, da es eine breite Community, hohe Wiederver-
wendbarkeit durch Komponenten und eine sehr gute Integration mit modernen Visualisie-
rungsbibliotheken wie ApexCharts bietet, welches wir fiir die Darstellung der Verbrauchs-
diagramme benotigen. Ausserdem wollten wir beide eine neue Programmiersprache erler-
nen. Zwar kannte Francine React schon aus dem IP34, aber gross angewandt hat sie es
damals nicht. Das Frontend:

zeigt Diagramme und Auswertungen an

nutzt einfache und klare visuelle Darstellungen

unterstiitzt kontrastreiche Designs fiir Senioren

zeigt in einer separaten Ansicht alle derzeit vorhandenen Gerite

ermdglicht die Uberpriifung des aktuellen Stromverbrauchs

ermdglicht der Nutzer:in Anderungen an den GPS, Reminder und Angehérigen Funk-
tionen vorzunehmen.

Datenbank (H2)

Fiir die Datenspeicherung wihrend der Entwicklung wurde H2 als leichtgewichtige, spei-
cherinterne Datenbank eingesetzt. Dies erlaubte eine einfache Entwicklung ohne komplexes
Setup. Da das Projekt aktuell noch keinen festen Kunden hat, war es sinnvoll, eine leicht-
gewichtige Datenhaltung zu wihlen. So kann flexibel auf spétere Anforderungen, etwa
hinsichtlich Datenformat oder Speichertechnologie, reagiert werden. Die Daten werden
dennoch in einer .mv.db gespeichert.

6.2.2 Externe APIs und Kommunikationsdienste

In diesem Unterkapitel werden die benétigten APIs und weitere Dienste behandelt, welche
fiir die Umsetzung des Endproduktes notwendig waren.

Datenanbindung

Die Verbindung zum physischen Smart Meter erfolgt iiber die SmartSpar-Schnittstelle,
welche in regelmissigen Abstinden (alle 15 Minuten) aktuelle Verbrauchsdaten iibermit-
telt. Diese Daten werden im Backend verarbeitet, gespeichert und dem Frontend zur Vi-
sualisierung zur Verfiigung gestellt.

Die Kommunikation erfolgt iiber die SmartSpar-API, welche mittels der SwaggerAPI-
Spezifikation dokumentiert ist. Fiir den Datenzugriff ist eine eindeutige Geréte-Seriennummer
(Serial) erforderlich, welche zur Identifikation des Smart Meter dient. Zusétzlich wird ein
Access-Token benétigt, der die Berechtigung zur Abfrage sichert. Da wir nur die Daten von
Michel zur Verfiigung hatten, haben wir diese als fixe Login- bzw. Registrierungs-Werte
implementiert.

Im Rahmen der Entwicklung war es moglich, alle Stromverbrauchsdaten des letzten Jahres
erfolgreich iiber Curl-Befehle abzurufen und in einer lokalen JSON-Datei zu speichern. Es
gelang uns leider nicht diese Daten mit einer Java Implementation in die Applikation zu
laden. Diese Daten dienen derzeit als Datenquelle fiir die Anwendung. Sie erméglichen es,
den Stromverbrauch im Frontend realitidtsnah darzustellen, allerdings handelt es sich nicht
um Echtzeitdaten, sondern um echte historische Daten aus der Vergangenheit.

Innerhalb der Anwendung konnte der LastCiiPush (letztes Ablesen von den Verbrauchsda-
ten) Endpunkt erfolgreich genutzt werden, um die aktuellen Verbrauchswerte der letzten
15 Minuten darzustellen. Die Daten werden live tiber eine Java Implementation geladen.
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Leider haben wir festgestellt, das manchmal die API den Zugriff nicht zulésst. Ist dies der
Fall, werden die Daten simuliert. Nach aktueller Einschétzung liegt die Ursache hierfiir
sehr wahrscheinlich bei der SmartSpar-Schnittstelle, Swagger UI oder dem verwendeten
Access-Token.

SMS-Versandserver

Da es sich um ein Prototyp-Projekt ohne echten Kunden handelt, stand kein eigener SMS-
Server mit fester Absendernummer zur Verfiigung. Daher wurde fiir den SMS-Versand der
Anbieter Twilio verwendet.

Twilio eignet sich besonders fiir Entwicklung- und Testumgebungen ohne vorhandene In-
frastruktur. Ausschlaggebend fiir die Wahl war unter anderem die umfangreiche technische
Dokumentation.

Ein wesentlicher Nachteil besteht allerdings darin, dass im kostenlosen Entwicklungsmodus
nur vorab manuell verifizierte Telefonnummern kontaktiert werden kénnen. Fiir produktive
Einsétze wire daher ein kostenpflichtiges Twilio-Konto oder ein alternativer Anbieter mit
offenem Empfangskanal erforderlich.

Da das Projektbudget bei null Franken lag, kamen professionelle Anbieter wie smsmo-
de oder SMSup nicht in Frage, da sie bereits fiir Basisfunktionen kostenpflichtige Tarife
verlangen. Auch andere Dienste erfordern spétestens fiir den Empfang von SMS von be-
liebigen Absendern einer virtuellen Nummer, die zusétzliche Kosten verursacht. Deswegen
stellt Twilio — trotz der Einschrénkungen im kostenlosen Modus — die am besten geeignete
Losung fiir das Projekt dar.

GPS-Daten

Fiir die Ermittlung geografischer Koordinaten auf Basis von Adressdaten wurde die Google
Maps Geocoding API eingesetzt. Diese ermdoglicht es, tiber eine HTTP-Schnittstelle Adres-
sen in Breiten- und Léngengrade umzuwandeln — ein Prozess, der im Projekt notwendig
war, um sowohl benutzerbezogene Wohnorte als auch den aktuellen Standort verarbeiten
zu koénnen.

Ausschlaggebend fiir die Wahl dieser API war neben der Zuverlissigkeit und globalen
Abdeckung insbesondere die einfache Integration die Applikation. Uber einen einfachen

HTTP-Request konnten strukturierte JSON-Antworten abgerufen und mithilfe des ObjectMapper-

Frameworks verarbeitet werden. Auch hier trug die umfangreiche Dokumentation von Goo-
gle, insbesondere die Codebeispicle, zu der Entscheidung bei. Dariiber hinaus bietet die
APT auch Moglichkeiten zur visuellen Darstellung von Standorten, beispielsweise auf einer
Karte. Diese Funktionalitiat wurde im Rahmen dieses Projekts zwar nicht genutzt, konnte
jedoch bei Weiterfithrung des Projektes interessant werden.

Ein Nachteil ist, dass die API nur in begrenztem Umfang kostenlos nutzbar ist. Zwar
stellt Google einige kostenlose Anfragen pro Monat zur Verfiigung, fiir produktive An-
wendungen mit hohem Anfragevolumen miissten jedoch Kosten eingeplant werden. In der
prototypischen Anwendung reichte das jedoch aus.

6.3 Simulation

Wie bereits in Kapitel 3.2 erwédhnt, haben wir einige innovative Features, welche aktuell
noch nicht technisch umsetzbar sind, daher mussten einige Daten und Funktionen simuliert
werden weswegen hier nicht weiter darauf eingegangen wird.
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6.3.1 Gerdte

Wie bereits im Kapitel 6.1.5 erwéhnt, ist das ganze Feature nur als Klick-Prototyp imple-
mentiert.

6.3.2 Grundverbrauch

Erst bei der Umsetzung fiel uns auf, dass die Verbrauchsdaten von Michel wihrend dem
Tag zum Teil auf 0 fielen. Meistens zu der Zeit, bei der er auf der Arbeit ist und somit
nur der Grundverbrauch angezeigt werden sollte, der Verbrach ist aber bei 0. Dies liegt
daran, dass Michel Solarzellen hat und diese vor allem durch den Tag aktiv sind und Strom
produzieren.

Sein Smart Meter gibt somit nicht den Verbrauch an Strom an, sondern lediglich wie viel
er vom Netz bezieht. Da wir nicht wissen wie viel Strom seine Solarzellen produzieren,
konnen wir dies nur schitzen. Allerdings ist dies stark von Tages- und Jahreszeit wie auch
dem Wetter abhéngig. Je nach Wetterlage produziert er ausserdem mehr als er fiir seinen
Eigenverbrauch benétigt. Es gibt also keine Moglichkeit zu evaluieren wie viel Strom er
wann wirklich bezieht. Daher haben wir uns dazu entschieden den Grundverbrauch aus
dem Jahrestag zu nehmen, wo der Verbrauch am tiefsten war. In einer Weiterentwicklung
dieser Applikation wére es wichtig, die Daten von der Stromzufuhr aus den Solarzellen zu
bekommen.

6.3.3 Vergleichshaushalte

Zum aktuellen Zeitpunkt wurden die Daten in ein JSON-File gespeichert (Zeitraum 1
Jahr) da die Erhebung der Daten noch nicht méglich ist. Aus diesen Daten wird der
Vergleichshaushalt simuliert. Wir wissen von der SmartSpar Website, dass der Verbrauch
von Michel unter dem Durchschnitt liegt. Der Jahresverbrauch (Zihlerstand) wird auf
SmartSpar mit einem fixen Wert (vermutlich vom Stromanbieter) verglichen. Der Jahres-
verbrauch zu vergleichen ist fiir uns nicht interessant. Es soll moglich sein, jeden Tag des
Jahres einen Vergleich zwischen dem Vergleichshaushalt und dem eigenen Verbrauch zu
machen. Aus diesen Griinden simulieren wir die Daten, indem wir einen fixen Wert und
eine Zufallszahl dazu rechnen. Dies dient nur als Zwischenlésung und sollte beim Weiter-
entwickeln der App berticksichtigt werden. Sobald mehr Nutzerdaten vorhanden sind als
nur die von Michel, wird es moglich sein, aus allen Daten der Nutzer:innen einen Mit-
telwert zu berechnen und diesen fiir den Vergleichshaushalt zu benutzten. Dann werden
auch die von Nutzer:innen getétigten Angaben zu Anzahl Personen im Haushalt, Anzahl
Zimmer etc. relevant.
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7 Diskussion

7.1 Limitierungen

Aktueller Stand der Technologie und unsere Simulationen. Ein wichtiger Punkt fiir den
Erfolg des Projektes sind ausfiihrliche Nutzertests, aufgrund der fehlenden Reaktion durch
unsere urspriingliche Kundin, wie auch Altersheime konnten unsere Prototypen (Lo-Fi
und Hi-Fi) nur mit 7 Personen getestet werden. Leider reichte uns die Zeit nicht, um
am Ende nochmals Nutzertests mit dem fertigen Produkt durchzufiihren. Fiir eine auf
den Endkunden abgestimmte Applikation sind jedoch weitere Nutzertests notwendig [22].
Ausserdem Betrug das Budget fiir dieses Projekt null Franken, was die Auswahl an APIs
stark reduzierte und teilweise Funktionen erschwerte.

7.2 Projektfortsetzung

Das Projekt hat viel Potenzial fiir diverse Erweiterungen. Allerdings muss beachtet werden,
dass die aktuellen technischen Moglichkeiten beschrankt sind. Einige davon kénnen in
einem weiteren IP5 oder IP6 erarbeitet werden:

Wie muss sich der Avatar (Kumba) je nach Situation verdndern, damit Nutzer:innen
nur anhand des Avatars klar ist, ob die Situation positiv oder negativ ist?

Welche weiteren smarten Funktionen verbessern die Sicherheit einer Nutzer:in? (Bsp.
In der Vergangenheit haben Sie vergessen das Licht im Bad auszuschalten)

Welcher Einfluss hat die Saison auf den Stromverbrauch und wie kann diese Analyse
fiir die Nutzer:in verwendet werden?

Wie kann verdeutlicht werden, dass weniger Strom zu verbrauchen eine Sparmass-
nahme ist?

‘Welche Daten miissen erfasst werden, um auf Nutzer:innen zugeschnittene Tipps zu
generieren?

Wie kann die Interaktion vereinfacht werden durch beispielsweise eine Sprachausga-
be, sodass die Applikation von allen Nutzenden mit unterschiedlichen kérperlichen
und kognitiven Féhigkeiten genutzt werden kann?

Wie sollen Nutzer:innen die Moglichkeit haben neue Gerdte mit neuen Icons und
Typen zu erstellen?

Andere davon konnen erst in der Zukunft umgesetzt werden:

Wie kénnen aktive Geréte und ihr Verbrauch erkannt werden?

Wie konnen Geréte ein- und ausgeschaltet werden mit Kopplung an Smart Home
Applikationen?

Wie kann die Eigenproduktion von beispielsweise Solarzellen beim Verbrauch be-
riicksichtigt werden?

Welche Daten und Analysen sind notwendig um eine grobe Verbrauchsprognose zu
erstellen?

Das Erkennen des Verbrauchs pro Gerét ist mit der heutigen Technologie noch nicht mog-
lich. Einzelne Geréte bei Nichtverbrauch abzuschalten wére aktuell moglich, ist allerdings
mit einem finanziellen Aufwand verbunden. Dies diirfte erst in ein paar Jahren Standard
sein bzw. mit den Geréten mitgeliefert werden.

Die Erkennung der Produktion von Solarzellen ist zwar moglich, aber die Daten miissen
erst erfasst und in die Applikation integriert werden und das pro Anbieter.
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Die Prognosen werden wohl frithstens mit dem vorhandensein von vielen historischen Da-
ten moglich sein. Die Analyse des Verbrauches iiber unterschiedliche Wochen und gar
Jahre kann grobe aufschliisse dariiber geben wie sich der Verbrauch in der kommenden
Zeit verdndern wird.

7.3 Voraussetzungen fiir einen realen Betrieb

Damit das Projekt produktiv und ohne Simulation betrieben werden kann, sind mehrere
technische und infrastrukturelle Voraussetzungen notwendig. In in der aktuellen Version
sind zahlreiche Komponenten (z. B. Nutzerdaten, SMS-Verifizierung) simuliert oder verein-
facht implementiert worden. Fiir den realen Betrieb sind diverse reale Nutzerdaten sowie
abgestimmte Schnittstellen notwendig.

« SMS-Versand: Die aktuelle SMS-Benachrichtigung basiert auf einem Testmodus,
der nur an manuell verifizierte Telefonnummern Nachrichten versendet. Fiir den Pro-
duktivbetrieb muss ein Dienst wie Twilio oder ein vergleichbarer Anbieter eingebun-
den werden, inklusive Kosten und Handling von Fehlern.

GPS-Daten: Die aktuelle Losung nutzt eine begrenzte Version der Google Maps
Geocoding API. Fiir den produktiven Einsatz muss ein stabiler Zugang mit aus-
reichendem Anfragevolumen eingerichtet werden. Ausserdem sind aktuell noch die
Kontodaten von Francine mit dem Access-Token verkniipft, da sonst keine freie Nut-
zung von bis zu 10’000 gratis Anfragen moglich war.

Echte Vergleichsdaten: Statt statischer oder simulierter Daten miissen reale Mess-
daten von mehreren Smart Metern bezogen werden. Dies erfordert echte Nutzerdaten
von mehreren Nutzer:innen.

Datenschutz: Die Verarbeitung personenbezogener Daten (Verbrauch, Verhalten,
Telefonnummern, Wohnort) erfordert ein durchdachtes Datenschutzkonzept, inklusi-
ve Einwilligungen, Loschkonzept und Verschliisselung.

Geratemanager: Der Gerdtemanager ist bis jetzt nur ein Klick-Prototyp und miisste
noch komplett umgesetzt werden.

API: Die SmartSpar-Schnittstelle ist noch instabil, es sollte eine Lésung mit SmartSpar
gefunden werden.

Frontend-Refactoring: Einige Codestellen im Frontend enthalten Wiederholun-
gen oder unklare Zustandsiibergénge. Ein umfassendes Refactoring ist notwendig,
um die Wartbarkeit, Erweiterbarkeit und Stabilitdt der Anwendung sicherzustellen.
Ausserdem sollten mehr Tests (API, Integration, System und Acceptance) erstellt
und durchgefithrt werden.

Erst mit der Umsetzung dieser Punkte ist die Applikation auch real einsatzfahig. Dies be-
dingt allerdings, dass ein maoglicher Projektpartner dieses Projekt auch wirklich umsetzen
mochte und auch bereit ist die finanziellen Kosten zu tragen.
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8 Fazit

Im Rahmen dieser Projektarbeit haben wir uns mit der Konzeption und Umsetzung einer
altersgerechten Webapplikation zur Visualisierung von Stromverbrauchsdaten, basierend
auf der Smart Meter Technologie, wie der Forderung von Sicherheit im eigenen Zuhause,
befasst. Die Zielgruppe der Applikation sind Menschen ab dem Alter von 65 Jahre, die auf
einfache Weise Energie sparen und sich sicherer fithlen méchten. Die Applikation soll nicht
nur Informationen zum Stromverbrauch darstellen, sondern auch innovative Features wie
das Verwenden eines Avatars, welcher den Nutzer:innen zusétzliche Informationen bietet,
liefern.

Zu Beginn des Projekts erfolgte gemeinsam mit den betreuenden Coaches eine Definition
der Zielsetzung und Problemstellung. Daraufhin fithrten wir eine Recherche zur Smart
Meter Technologie wie auch ihren Kundenschnittstellen durch. Gespriache mit den Stake-
holdern verdeutlichten jedoch schnell die bestehenden technischen Einschrankungen: Eini-
ge gewiinschte Funktionen lassen sich derzeit nur eingeschrinkt oder gar nicht umsetzen.
In Abstimmung mit den Coaches entschieden wir uns daher, bestimmte Funktionalitéten
im Rahmen von Simulationen nur als Klick-Prototypen umzusetzen.

Um eine auf die Zielgruppe abgestimmte Struktur und Gestaltung zu entwickeln, erarbei-
teten wir zunéchst einen Lo-Fi- spéter einen Hi-Fi-Prototyp. Aufgrund des iterativen Pro-
zesses konnten wir die Riickmeldungen direkt in die Weiterentwicklung einfliessen lassen.
Kritisch angemerkt wurden dabei insbesondere die Schriftgrosse und die Verstandlichkeit
von Symbolen. Dennoch waren die Ergebnisse klar: Die Héfte der Testpersonen konnte
sich eine tatsichliche Nutzung der Applikation im Alltag vorstellen.

Zur Forderung der Alltagssicherheit dlterer Menschen haben sich in unserer Forschung
insbesondere vier Funktionen als besonders relevant herausgestellt. Nutzer:innen sollen
jederzeit die Moglichkeit haben, ihren aktuellen Stromverbrauch selbststindig zu priifen.
Falls dieser ungewohnlich hoch ist, erhalten sie eine Benachrichtigung in der Webappli-
kation tiber den Avatar Kumba, der sie darauf aufmerksam macht, dass moglicherweise
noch grossere Verbraucher aktiv sind. Zusétzlich konnen Angehorige eingeladen werden,
ebenfalls auf die Verbrauchsdaten zuzugreifen. So kann die Sicherheit der Nutzer:innen
aus der Ferne unterstiitzt werden. Eine weitere sicherheitsférdernde Funktion ist das GPS-
Tracking: Wenn sich die Nutzer:innen mehr als 200 Meter vom Wohnort entfernen und der
Stromverbrauch noch {iber dem festgestellten Grundverbrauch liegt, wird eine automati-
sche SMS verschickt um daran zu erinnern, dass moglicherweise noch Geréte eingeschaltet
sind. Ergénzt wird dies durch eine Erinnerungsfunktion, bei der Nutzer:innen eine ge-
wiinschte Uhrzeit festlegen konnen, zu der sie regelméssig per SMS daran erinnert werden,
ihren aktuellen Verbrauch zu tiberpriifen.

Technisch betrachtet ist die Umsetzung dieser Vision allerdings noch an gewisse Vorausset-

zungen gekniipft. So fehlen bislang stabile Schnittstellen zu Echtzeit-Stromverbrauchsdaten,

ebenso wie eine flichendeckende Integration von Smart Home. Diese Limitierungen spie-
geln sich auch in den simulierten Funktionalitdten unserer Anwendung wider. Trotz dieser
Einschrinkungen konnte der entwickelte Prototyp die Machbarkeit einer solchen Losung
aufzeigen.

Gleichzeitig weist unsere Arbeit den Weg fiir mogliche Weiterentwicklungen. Der Avatar
Kumba bietet ein grosses Potenzial fiir situationsadaptive Interaktionen. Auch Funktionen
wie die Beriicksichtigung saisonaler Verbrauchsschwankungen, individualisierte Energie-
spartipps oder die Erginzung durch eine Sprachassistenz konnten die Applikation noch
starker auf die Bediirfnisse der Nutzer:innen ausrichten und das Nutzererlebnis weiter ver-
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bessern. Einige dieser Ideen kénnten im Rahmen zukinftiger Projekte weiterentwickelt
werden, falls die technologischen Voraussetzungen gegeben sind.

Abschliessend lésst sich festhalten, dass unsere entwickelte Webapplikation einen ersten,
aber wichtigen Schritt zur digitalen Inklusion im Energieverbrauch darstellt. Sie zeigt, wie
eine technikbasierte Losung sowohl den Energieverbrauch transparenter machen als auch
zur Alltagssicherheit beitragen kann. Insbesondere fiir dltere Menschen wird dadurch ein
besserer Zugang zur digitalen Welt des Energiemanagements ermdglicht.
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Glossar
Begriff Beschreibung

Ambient Assisted Li-

Eine Organisation welche Technologien und Dienstleistungen
erstellt, um éltere oder hilfsbediirftige Menschen im Alltag zu

ving (AAL) unterstiitzen.

Englischer Begriff fiir ,,unscharf* oder ,verschwommen®. In der
blurred Benutzeroberfliche ist dies eine Darstellung, bei der Inhalte

absichtlich unleserlich gemacht werden, um den Fokus beizube-

halten.

Benutzeroberflichen, die Daten und Kennzahlen in tibersicht-
Dashboards licher und meist grafischer Form darstellen.

Voreinstellung oder Standardwert, der verwendet wird, wenn
Default

keine benutzerspezifische Anpassung vorgenommen wurde.

Elektra Baselland
(EBL)

Regionaler Energieversorger in der Schweiz, der unter anderem
fiir die Einfithrung von Smart Metern in seinem Versorgungs-
gebiet zustandig ist.

Hashcode

Eine aus einer Zeichenkette berechnete kurze Zeichenfolge fes-
ter Lange, die eine eindeutige Identifikation oder Integritits-
priifung von Daten ermoglicht.

intelligente Messsyste-
me (iMSys)

Digitale Messsysteme, die in regelméssigen Abstédnden den
Strom-, Gas- oder Wasserverbrauch erfassen.

Page-Wechsel Symbo-
le

Symbole in der Benutzeroberfliche, die den Wechsel zwischen
verschiedenen Seiten oder Ansichten ermdglichen.

Responsive Design

Die Gestaltung von Benutzeroberflichen die sich flexibel an ver-
schiedene Bildschirmgrossen anpassen kénnen.

TechStack

Kombination von Programmiersprachen, Frameworks, Biblio-
theken und Tools, die gemeinsam zur Entwicklung einer Soft-
wareanwendung eingesetzt werden.

Web Content Acces-
sibility Guidelines
(WCAG)

Internationale Richtlinien zur barrierefreien Gestaltung von
Webinhalten, die sicherstellen sollen, dass Websites fiir al-
le Menschen zuginglich sind. Weitere Informationen unter:
https://www.wcag.com/resource/what-is-wcag/
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Ehrlichkeitserklarung

Wir erkldren hiermit, dass wir den vorliegenden Leistungsnachweis selber und selbsténdig
verfasst haben,

dass wir sdmtliche nicht von uns selber stammenden Textstellen und anderen Quellen
wie Bilder etc. gemiss gangigen wissenschaftlichen Zitierregeln korrekt zitiert und die
verwendeten Quellen klar sichtbar ausgewiesen haben;

dass wir in einer Fussnote oder einem Hilfsmittelverzeichnis alle verwendeten Hilfs-
mittel (KI-Assistenzsysteme wie Chatbots, Ubersetzungs- Paraphrasier- oder Pro-
grammierapplikationen) deklariert und ihre Verwendung bei den entsprechenden
Textstellen angegeben haben;

dass wir simtliche immateriellen Rechte an von uns allfillig verwendeten Materialien
wie Bilder oder Grafiken erworben haben oder dass diese Materialien von uns selbst
erstellt wurden;

dass das Thema, die Arbeit oder Teile davon nicht bei einem Leistungsnachweis eines
anderen Moduls verwendet wurden, sofern dies nicht ausdriicklich mit der Dozentin
oder dem Dozenten im Voraus vereinbart wurde und in der Arbeit ausgewiesen wird;
dass wir uns bewusst sind, dass unsere Arbeit auf Plagiate und auf Drittautorschaft
menschlichen oder technischen Ursprungs (Kiinstliche Intelligenz) iiberpriift werden
kann;

dass wir uns bewusst sind, dass die Hochschule fiir Technik FHNW einen Verstoss
gegen diese Eigenstandigkeitserklarung bzw. die ihr zugrundeliegenden Studierenden-
pflichten der Studien- und Priifungsordnung der Hochschule fiir Technik verfolgt und
dass daraus disziplinarische Folgen (Verweis oder Ausschluss aus dem Studiengang)
resultieren kénnen.

Windisch, 13. Juni 2025

Name: Francine Schwarb
Unterschrift:
Name: Raphael Kumbartzki

Unterschrift: f< MM



37 38

n w Fachhochschule
Nordwestschweiz

A Aufgabenvereinbarung

Windisch, 15.04.25

A AUFGABENVEREINBARUNG

Informationen zum Projektablauf & Projektvereinbarung
IP5, Smart Meter-App: Alltagshilfe fiir dltere Menschen

Betreuer: Norbert Seyff
Nitish Patkar
Auftraggeber: Norbert Seyff
Nitish Patkar

Projektdauer: 18.02.2025 bis 13.06.2025

Revisionen

Version Datum ‘ Anderungen

3 21.03.2025 Zweiter Entwurf aufgrund von Feedback im Mail vom 18.03 von
Nitish Patkar. Anpassung der Fragestellungen 2 und 3.

2 07.03.2025 Zweiter Entwurf aufgrund von Feedback im Mail vom 28.02 von
Nitish Patkar und im Meeting vom 04.03 von Norbert Seyff, klei-
nere Anderungen in Kapitel 3.1, 3.2 und 3.4, Form der Frage-
stellungen Uberarbeitet, Arbeitspakete zusammengefasst und
Zeitplan entsprechend angepasst, R-3 gedndert von «Ungenu-
gende Usability Tests» zu «Wenige Teilnehmer an User Tests»,
R-4 geandert von «Ungeniigendes Testing des Codes» zu
«Fehlende Smart-Meter Daten», R-7 hinzugefligt

1 28.02.2025 Erster Entwurf der Aufgabenvereinbarung

Institut fir Interaktive Technologien

Bahnhofstrasse 6 5210 Windisch www.fhnw.chfiit
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Aufgabenstellung

1.

11

Institut fiir Interaktive Technologien Bahnhofstrasse 6

Einarbeitung
Erwartungen zum Projektablauf

Termine
Fixieren Sie Termine friihzeitig, d.h. Reviews mit dem Kunden und ca. alle 2-3 Wochen einen Be-
sprechungstermin mit Ihren Betreuern. Klaren Sie allfallige Abwesenheiten gleich zum Projektstart.

Meetings

Meetings sind grundsatzlich dazu vorgesehen, den aktuellen Projektstand zu besprechen, Fragen zu
klaren, Ideen zu diskutieren und die néchsten Schritte zu planen.

Senden Sie vorgehend eine Traktandenliste sowie alle weiteren nétigen Unterlagen an die Betreuen-
den. Erlautern Sie zu Beginn jedes Projektmeetings den aktuellen Projektstand, die Fortschritte und
Probleme sowie die geplanten Schritte.

Sie kénnen die Meetings nach Absprache und bei Bedarf auch fiir spezifische Fragestellungen nut-
zen (z.B. Micro-Teaching, Brainstorming, Prasentation von Ergebnissen oder Mentoring). Kommen
Sie jedoch mit mdglichst konkreten Fragestellungen an eine Besprechung.

Bitte halten Sie die besprochenen Inhalte und Entscheide zeitnah protokollarisch fest.

Vorgaben fiir die Vereinbarung

Als erste Aufgabe in Ihrer Arbeit miissen Sie diese Vereinbarung (vgl. Punkt 3) vervollstandigen.
Eine erste Version ist bis ca. 2-4 Wochen (BB 4-6 Wochen) nach dem Kickoff zu erstellen. Bei Pro-
jekten die technische Analyse benétigen, kann es sinnvoll sein eine erste Implementationsiteration
vor der Abgabe der Projektvereinbarung durchzufiihren. Bitte fiillen Sie folgende Punkte aus:

Ausgangslage
Formulieren Sie das Projekt und die Ausgangslage in eigenen Worten.

Projektvision
Beschreiben Sie, welche Ziele und Resultate mit dem Projekt erreicht werden sollen. Die Vision
dient der Ableitung von Qualitatskriterien.

Projektspezifische Fragestellungen

Formulieren Sie zusatzlich zu den allgemeinen Fragestellungen 2-3 projektspezifische Fragestellun-

gen. Diese dienen Ihnen als Basis fiir eine wissenschaftlich strukturierte Recherche und die Ablei-

tung geeigneter Losungsansatze.

Beispiele von Fragestellungen und Lésungsansatzen:

« Mit welchen Ansétzen erreichen Sie die definierte Zielgruppe?
Lésungsansatz: Entwicklung von Konzepten fiir nutzerzentrierte Ansatze und Umsetzung des
User Interface der Applikation, z.B. in Form von Storyboards mit einer durchgehenden User
Story oder GUI-Prototypen.

e Mit welchem technischen Konzept erreichen Sie die gewiinschte Lésung?
Lésungsansatz: Technologie-Evaluation, Entwicklung technisches Lésungskonzept (PoC), Defi-
nition von Subsystemzerlegung, Architekturstil und Technologien.

¢ Welche Interaktionskonzepte, Interfacegestaltungen und Bildsprachen eignen sich fiir Inren An-
satz?
Lésungsansatz: Entwicklung von Interaktionskonzepten und graphisch sorgfaltig gestalteter, klar
strukturierter Bildsprache fiir das Interface Design, welche den Anforderungen an eine innova-
tive User Experience gerecht werden.

« Mit welcher technischen Umsetzung erfiillen Sie die Anforderungen an Funktionalitét, Benutz-
barkeit, Zuverlassigkeit, Effizienz und Wartbarkeit?
Lésungsansatz: Implementation einer lauffahigen Applikation fiir ein zuvor evaluiertes Setup und
definierte Nutzungsszenarien basierend auf geeigneten Technologien und Frameworks
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e Fir die erfolgreiche Einfiihrung der Software sind die Korrektheit, die Benutzbarkeit und die Zu-
verléssigkeit zentral. Wie kdnnen Sie diese sicherstellen und testen?
Losungsansatz: Eingehendes Testing von Korrektheit, Benutzbarkeit und Zuverlassigkeit, Doku-
mentation von Testresultaten, Demonstration der Erflillung der Anforderungen mittels Live-Test.

Methodik
Beschreiben Sie, wie die Ziele erreicht werden. Welche Methodiken setzen Sie dafir ein (z.B.
Scrum, Agile, wissenschaftliches Vorgehen, etc.).

Planung
Erstellen Sie eine initiale Projektplanung. Definieren Sie Arbeitspakete sowie deren Deliverables.

Risiko Assessement
Identifizieren und bewerten Sie Risiken innerhalb des Projektes und entwickeln Sie Strategien, wie
Sie mit diesen umgehen.

Dokumentation
Schriftliche Dokumentation (Thesis Rapport)

Dokumentieren Sie schriftlich und elektronisch lhre Vorgehensweise, den theoretischen Hintergrund,
die Anwendung von Methoden und Konzepten, die Implementierungen und Testresultate. Uberprii-
fen Sie auch den geplanten mit dem tatsachlichen Zeitplan, die Zielerreichung und reflektieren Sie
Erfahrungen.

Achten Sie unbedingt darauf, dass Sie persoénliche Kommentare von Fakten strikte trennen. Der
Hauptteil der Dok 1tation ist vollstandig faktenbasiert. Das bedeutet, dass keine Satze der
Art ,Dann hatten wir das Problem x und versuchten es mit y zu I6sen.” auftreten dirfen. Falls ein sol-
ches Problem x aber wirklich existiert und nicht nur Sie damit nicht gleich zu Rande kamen, dann
sollen Sie schreiben: ,Tests z haben klar gezeigt, dass ein Problem x besteht. Mdgliche Ansatze, um
das Problem x zu l6sen, sind a, b und c. Wir haben uns aus den Griinden e und f fUr Variante c ent-
schieden.” Erst in einem Extraabschnitt kdnnen Sie lhre personlichen Eindriicke, Erlebnisse, Prob-
leme und dergleichen formulieren.

Wichtig ist auch, dass eine gute Dokumentation auch noch nach vielen Jahren gelesen werden kon-
nen muss und dass sie dem Leser ein gut abgerundetes Bild vermittelt, auch dann, wenn er nicht
direkt an der Arbeit beteiligt war. Bitte legen Sie auch grossen Wert auf sprachliche Qualitat.

Das Zielpublikum dieser Dokumentation sind die Betreuer, die Experten, der Auftraggeber und zu-
kinftige Studierende, welche in diesem Bereich weiterarbeiten wollen.

Die Dokumentation wird im Projektverlauf erstellt. Fiir das zweite Coaching Meeting soll ein Inhalts-
verzeichnis des Berichts vorbereitet werden, damit dieses mit den Betreuenden riickgesprochen
werden kann. Die Teile zur Recherche und Analyse sind nach dem ersten Projektdrittel zu pra-
sentieren.

Auf dem Web-Portal der FHNW erstellen Sie eine Projektprasentation (Web-Summary). Fir Ba-
chelorarbeiten im Friihlingssemester erstellen Sie zusatzlich ein Plakat fir die Ausstellung. Beide
Artefakte sind vor Veréffentlichung mit den Betreuenden zu besprechen.

Folgende Informationen sind auf allen Publikationen zu nennen:

e Logo FHNW

Semesterprojekt IP5 bzw. Bachelorthesis (IP6)

Projektname

Frihlings- oder Herbstsemester 202x, Studiengang Informatik (Profilierung iCompetence),
Hochschule fiir Technik, Fachhochschule Nordwestschweiz

Vorgelegt von: Name Studierende

Eingereicht bei: Name Betreuende

Auftraggeber: Firma / Institution

Datum

5210 Windisch www.fhnw.chfiit
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Weitere Informationen bezliglich des Verfassens von Berichten finden sie auch auf der Plattform In-
formationskompetenz

2.2 Prasentationen

Prasentationen finden in Absprache mit den Betreuenden und dem Auftraggeber statt. Bei der Ver-
teidigung lhrer Bachelorthesis wird auch die Expertin oder der Experte anwesend sein.

Préasentationen verschaffen einerseits einen Uberblick iber das gesamte Projekt und die erreichten
Ergebnisse und vertiefen ein oder zwei wichtige interessante Fragestellungen. Ebenfalls Teil der
Prasentation ist eine pragnante Demonstration der Benutzung lhrer Software. Bei den Zuhérern dir-
fen Sie von einem technisch versierten Fachpublikum ausgehen. Planen Sie 30’ fiir die Prasentation
und Demonstration ein und reservieren Sie 30’ fiir Fragen und Diskussion.

2.3 Publikation der Projektresultate

Werden die Arbeit oder Teile der Arbeit verdffentlicht, sind alle Namen der Projektbeteiligten (Studie-
rende, Betreuende, Auftraggeber) sowie der Name der Institution (FHNW) zu nennen. Vor jeder Ver-
offentlichung miissen Betreuende und Auftraggeber vorgangig um ihr Einverstéandnis gebeten wer-
den.

2.4 Protokolle

Protokolle bilden einen wichtigen Teil der Dokumentation. Professionell gefiihrte Protokolle enthalten

folgende Punkte:

- Datum, Raum, Zeit, Teilnehmende, Entschuldigte

- Traktanden

- Projektstand (ggf. mit Screenshots, Skizzen, 0.a; Stand geméass Planung)

- Inhalt (faktenbasiert, thematisch strukturiert und inhaltlich nachvollziehbar; Entscheidungen sind
festgehalten)

- Offene Fragen

- Nachste Schritte; Termine & Aufgaben (wer, was & bis wann)

2.5 Dokumentenablage

Richten Sie flir die Betreuer Zugriffe auf lhre Dokumentenablage ein. Falls keine zwingenden
Griinde dagegen sprechen verwenden Sie dafir die Gitlab Infrastruktur der FHNW.

Verwenden Sie diese Dokumentablage auch, um zusatzliche Dokumentation abzulegen, z.B. wie Ihr
Code ausgefiihrt werden kann.

Stellen Sie sicher, dass eine adéaquate Commit-History fiir die Betreuenden sichtbar ist.

2.6 Abgabe

Die Projektabgabe umfasst (sofern nicht anders mit dem Projektbetreuer definiert) die folgenden Ar-

tefakte:

- Schriftliche Dokumentation (Thesis Rapport)

- Projektvereinbarung (in der Regal als Anhang in der Thesis)

- Codebase (dokumentiert & mit readme zur Erlduterung des Setup), gehostet auf Gitlab der
FHNW (https://gitlab.fhnw.chliit-projektschiene/[Semester]/[Projekt]) und als ZIP-Archiv

- Link zum Projektauftritt auf dem Web-Portal der FHNW

- weitere Artefakte, falls vorhanden (Screencast empfohlen, ...)

1 https://gitlab.fhnw.ch/
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Projektspezifische Vereinbarung

Ausgangslage

Die Smart-Meter Technologie erméglicht es den Verbrauch von Gas, Wasser, Strom und Warme pro
Haushalt zu ermitteln. Einmal pro Tag werden die Daten an den Netzbetreiber gesendet und ausge-
wertet. Dies erleichtert einerseits die Abrechnung flr die Betreiber, da der Zahlerstand nicht von
Hand abgelesen werden muss und keine Akonto Zahlungen mehr nétig sind. Andererseits zeigt es
auch auf in welchen Haushalten Optimierungen vorgenommen werden kénnen.

Insbesondere beim Stromverbrauch ist die Technologie sehr hilfreich. Hier méchten Anbieter den
Verbrauchern selbst ermdglichen ihren Tagesbedarf und -gebrauch zu priifen. Einer unserer Stake-
holder ist EBL, die bereits einige Smart-Meter Produkte verbaut hat. Sie ermitteln Daten (iber den
Konsum pro Haushalt und liefern analysierte Ergebnisse zum Bedarf. So ist es moglich festzustellen,
ob man im Vergleich zu einem Vergleichshaushalt mehr oder weniger Strombedarf hat. Ausserdem
kénnen Geréte, welche im Moment laufen und viel Energie beziehen identifiziert werden. Die Idee
dahinter ist, dass die Konsumenten einerseits wissen wie viel Strom sie verbrauchen, andererseits
aber auch Optimierungen vornehmen kénnen, um ihren Verschleiss zu senken.

Insbesondere altere Menschen kdnnen von dieser Technologie profitieren, allerdings stellt die digi-
tale Welt diese Nutzergruppe vor einige Schwierigkeiten. Die alteren Generationen sind nicht mit der
aktuellen Technologie aufgewachsen und mussen erst die Benutzung erlernen.

Projektvision

In diesem Projekt soll herausgefunden werden, wie eine Applikation mit Smart Meter Daten entwi-
ckelt werden kann, die auch flr altere Menschen einfach zu nutzen ist und einen Mehrwert liefert.
Der Fokus liegt auf Sicherheitsfeatures, die den alteren Menschen Hinweise geben, wenn sie etwas
vergessen haben auszuschalten und nicht auf dem Erklaren von Energiefachbegriffen. Ob eine
Webapplikation oder eine App fiir das Smartphone entwickelt wird, wird im Verlaufe des Projektes
entschieden, aufgrund der User Tests und den Anforderungen der Stakeholder.

Wir mochten eine Applikation entwickeln, welche insbesondere fiir dltere Menschen mit wenigen
technischen Grundkenntnissen intuitiv nutzbar ist. Ausserdem sollen auch fir Menschen, die keinen
mathematischen Hintergrund haben und sich mit dem Thema Energie nicht auskennen, die Ver-
brauchsgraphiken leicht lesbar sein. Es soll einfach und deutlich erkennbar sein, welche Haushalts-
gerate momentan aktiv sein kdnnten damit die Nutzer priifen kénnen, ob sie vergessen haben ein
Gerat auszuschalten. Stromfresser werden ebenfalls erkannt und kénnen dadurch gezielter einge-
setzt werden. Neben der Verbrauchsgraphik(en) soll es auch maglich sein, die Kosten pro Monat zu
berechnen. Ziel ist es, die Lebensqualitat fir altere Menschen zu verbessern. Mit Sicherheitshin-
weise wird informiert, wenn Geréate wie Herd oder Backofen beim Verlassen des Hauses nicht aus-
geschaltet worden sind. Es soll auch eine Funktion eingebaut werden, die den Nutzern Tipps gibt,
wie sie einfach Strom und somit auch Geld sparen kénnen.

Es gibt aber durchaus auch altere Menschen, welche sich mit dem Thema Energie sehr gut ausken-
nen und sich deswegen sehr fiir unsere Applikation interessieren. Insbesondere solche, welche fri-
her in einem Beruf gearbeitet haben, in dem sie mit dem Thema in Kontakt kamen oder dies sogar
ihr tagliches Geschéft war. Die Bedirfnisse dieser Nutzergruppe unterscheidet sich sicherlich von
der oben erwahnten.

Zudem muss beachtet werden. dass wir mit alteren Menschen, Menschen zwischen 65 und 100 Jah-
ren meinen. Nicht nur die Bedurfnisse eines 100-Jahrigen und eines frisch Pensionierten sind an-
ders, sondern auch ihr kérperlicher und kognitiver Zustand unterscheiden sich. Dazu kommt, dass
eine Person die frisch pensioniert wurde, bei der Arbeit wahrscheinlich mit den heutigen Technolo-
gien konfrontiert wurde und dass eine oder andere Gerét beherrscht oder sogar besitzt.
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Um ein besseres Verstandnis fiir die Technologie zu bekommen, werden wir mit einer Markt Analyse
und Literatur Recherche starten. Zeitgleich werden wir unsere Zielgruppe analysieren, um ihre Be-
durfnisse und Anforderungen an das Produkt zu kennen und in die Prototypen und auch in die Archi-
Fi Prototypen werden alle Features, auch die zukiinftigen, mit der Nutzergruppe getestet, validiert tektur des Produktes einfliessen zu lassen. Um die Qualitat der Arbeit zu gewahrleisten, wenden wir
und kdnnen so in einem spateren Projekt implementiert werden. Der Haupt Fokus wird auf der Usa- die gelernten wissenschaftlichen Methoden (Quellensuche, Quellenanalyse, Qualitative und Quanti-
bility und Userexperience einer Smart Meter Applikation fiir ltere Menschen liegen. Der Fokus der tative Analyse, systematische Beobachtung) an.

Arbeit liegt nicht darin, mdglichst viele Features zu implementieren. Ebenfalls muss noch geklart
werden, ob eine API mit Echtzeitdaten benutzt werden kann, oder ob Simulationsdaten generiert
werden sollen. Die Smart-Meter Technologie wird sich in den nachsten Jahren weiterentwickeln, da-
her werden wir unsere Applikation entsprechend unseren Prognosen entwickeln. Wir gehen bei-
spielsweise davon aus, dass es in Zukunft stiindliche Abfragen der Daten gibt und dass aufgrund
der Daten erkannt werden kann welche Geréate aktiv sind.

Da die Entwicklung der ganzen Applikation ein zu grosses Projekt ist, fokussieren wir uns darauf die
grundlegendsten Features zu implementieren und kiinftige Features zu definieren. Mittels einem Hi-

Fir die Nutzertests werden Click-Prototypen erstellt, die dabei helfen, Schwierigkeiten bei der Nut-
zung des Produkts zu erkennen. Ausserdem sollen so weitere Bedirfhisse der Nutzergruppe ermit-
telt werden, die dann in den Hi-Fi Prototypen {ibernommen werden.

3.3 Fragestellungen

>

Welche Designrichtlinien miissen eingehalten werden, damit eine Applikation auch fiir alle altere
Menschen mit wenig technischen Grundkenntnisse leicht zu nutzen ist?

B. Welche Sicherheitsfunktionen kdnnen implementiert werden, um die Sicherheit von alteren Men-
schen zu férdern?

C. Welche Analyse der Daten ist notwendig, damit unsere Applikation mit den geplanten Features voll
funktionsfahig ist?

Nebst den projektspezifischen Fragestellungen sollen die nachfolgenden generischen Fragestellun-
gen bei der Umsetzung ihrer Arbeit betrachtet werden:

D. Identifikation geeigneter Szenarien und User Interface Prototyping: Mit welchen Ansétzen erreichen
Sie die definierte Zielgruppe?

E. Technisches Konzept: Mit welchem technischen Konzept erreichen Sie die gewlinschte Lésung?
F. User Interface Design: Welche Interaktionskonzepte, Interfacegestaltungen und Bildsprachen eignen

sich fiir Inren Ansatz?

G. Implementierung: Mit welcher technischen Umsetzung erfiillen Sie die Anforderungen an Funktionali-
tat, Benutzbarkeit, Zuverlassigkeit, Effizienz und Wartbarkeit?

H. Testing: Fir die erfolgreiche Einfiihrung der Software sind die Korrektheit, die Benutzbarkeit und die
Zuverlassigkeit zentral. Wie kénnen Sie diese sicherstellen und testen?

3.4 Methodik

Wir haben eine grobe Planung tiber die gesamte Projektzeit erstellt. Bei wochentlichen Treffen be-
sprechen wir dann unsere aktuellen Aufgaben und erstellen bei Bedarf neue. Mit dem SCRUM An-
satz bleiben wir agil und kénnen auf unvorhergesehene Anderungen besser reagieren.
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Planung

Die erste Version der Planung ist sowohl hier dokumentiert als auch in einem Excelsheet in unserem
Projekt zu finden. Fir die weitere Planung der Meilensteine und Arbeitspakete wird GitLab verwen-

det.

Meilensteine

Nr. Meilensteine Beschreibung Termin

M-1 | Aufgabenvereinbarung |Aufgabenvereinbarung unterschrieben 21.03.2025
genehmigt

M-2 | Genehmigung des Lo-Fi |Usability Tests erfolgreich durchgefiihrt und ausge- |28.03.2025
Prototyps wertet

M-3 | Abnahme des Hi-Fi Pro- |Usability Tests erfolgreich durchgefiihrt und ausge- | 11.04.2025
totyps wertet

M-4 | Abgabe IP5 Dokumentation finalisiert und abgegeben. 13.06.2025

Endprodukt abgegeben (MVP)

Institut fiir Interaktive Technologien
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Arbeitspakete
Nr. Arbeitspaket Dauer |Deliverable
(h)

AP-1 |Projektmanagement 35 Protokolle, Aufgabenvereinbarung

AP-2 |Projektdokumentation (The- |45 Finale schriftliche Dokumentation

sis)

AP-3 |Anforderungskatalog & Kon- |40 Interner Bericht fur unsere Dokumentation, (User

zept Stories und Epics definieren, Recherchen, Per-
sonas)

AP-4 |Prototyping und Testing 60 Prototyp mit weiteren Features zur spateren Im-
plementierung, interner Bericht fir unsere Doku-
mentation

AP-5 |Technische Planung & Um- {180 Funktionsfahige Applikation zur Weiterentwick-

setzung lung (MVP), Interner Bericht fiir unsere Dokumen-
tation

Total 360

Zeitplan
) MAR APR Al N

PAKET TITEL DAUER(H): 17 24 3 10 17 24 31 7 14 21 28 5 12 19 26 2 9 13!

AP-1 Projektmanagement 3510 6 6 6 1 1 1 1 1 1 1

AP-2 Projektdokumentation (Thesis) 45| 4 9 10 8 14

AP-3 Anforderungskatalog & Konzeption 40| 16 11 7 2 4

M1 Aufgabenvereinbarung genehmigt M-1

AP-4 Prototyping und Testing. 60| 2 16 10 11 14 7

M2 ‘Genehmigung des Lo-Fi Prototyps. M2

M3 ‘Abnahme des Hi-Fi Prototyps M3

AP9
M4

Software Implementierungen
Abgabe IP5

180|

7 9 18 12 70 18 18 18 10

Institut fir Interaktive Technologien

Total

360710.022.019.0/22.0 18.0 11.0°17.0 22.019.0 18.0 13.0 &

Bahnhofstrasse 6

0719.0718.0719.0 18.0 15.0

Prifungen
Prifungen
Prifungen
Projektwoche
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Eintritts-
wahr-
schein-
lichkeit

Sehr wahrscheinlich

Wahrscheinlich

Maéglich

Unwahrscheinlich

Sehr unwahrscheinlich

3.6 Risiko Assessement
Risiken

Nr. |Risiko Beschreibung

R-1  |Ausfall eines Teammitglieds |Ein Ausfall eines Teammitglieds aufgrund von Krankheit
oder gar ein totaler Ausfall fir den Rest des Projektes
konnte zu starken Verzégerungen und Streichungen von
Features flihren.

R-2 | Kommunikationsschwierigkei- | Die mangelnde Kommunikation unter den Teammitglie-

ten dern, aber vor allem zwischen Projektteam und den Stake-
holdern kénnte zu Missverstandnissen und massiven Ver-
zégerungen fiihren.

R-3  |Wenige Teilnehmer an User |Sollten wir nicht genigend Teilnehmer fir die User Tests

Tests finden, wird eine Analyse der Ergebnisse schwierig. Dies
kénnte dazu fiihren, dass wir unsere Projektvision nicht er-
fiillen kénnen.

R-4  |Fehlende Smart-Meter Daten |Fehlende Daten kénnten dazu fiihren, dass wir, keine Fea-
tures implementieren kénnen, welche einen Mehrwert lie-
fern sollen, da die Daten zum Analysieren fehlen.

R-5 |Uberlastung der Teammitglie- | Die Unterschétzung des Zeitbedarf von einzelnen Modulen

der sowie unvorhergesehene Ereignisse kénnten eine Verzo-
gerung des Projektes sowie die Minimierung der Features
nach sich ziehen.

R-6 |Fehlendes Technisches Bei fehlendem Know-how koénnte es zu Verzdgerungen

Know-How des Projektes kommen. Im Worst-Case Szenario miisste
die Feature Anzahl minimiert werden.

R-7 | Unklare Entwicklung der Die unklare Entwicklung fiihrt zu Unsicherheiten welche

Smart-Meter Technologie Features implementiert werden sollen und welche vielleicht
nie funktionieren werden.

Institut fiir Interaktive Technologien
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Risiko

Beschreibung

R-1

Ausfall eines Teammitglieds

Die Teammitglieder werden sich gegenseitig Uber
den aktuellen Arbeitsstand informieren und stel-
len die Unterlagen (Source Code, Doku, Quellen
etc.) in die gemeinsamen Ablagen (Repository)
hoch.

R-2

Kommunikationsschwierigkeiten

Ein regelméassiger Austausch unter den Teammit-
gliedern aber auch zwischen Projektteam und
Stakeholdern wird angestrebt.

R-3

Wenige Teilnehmer an User Tests

Rechtzeitig den privaten Umkreis miteinbeziehen,
Kundin nach Kontaktpersonen fragen, ortliche Al-
tersheime anfragen.

R-4

Fehlende Smart-Meter Daten

Wir fragen friihzeitig bei unseren Stakeholdern
nach den verfugbaren Daten. Im schlimmsten
Fall simulieren wir Fake-Daten aufgrund von In-
formationen von unseren Stakeholdern und eige-
nen Recherchen.

R-5

Uberlastung der Teammitglieder

Falls ein unvorhergesehenes Ereignis die zu in-
vestierende Zeit in das Projekt zu beeintrachtigen
scheint, missen sich die Teammitglieder frithzei-
tig die Kommunikation aufnehmen und eine L6-
sung finden.

Fehlendes Technisches Know-How

So frith wie méglich definieren, wie der TeckS-
tack aussieht. Je nachdem ob auf einem beste-
henden Projekt implementiert wird oder quasi
«von Null» etwas aufgebaut wird.

R-7

Unklare Entwicklung der Smart-Meter
Technologie

Gemeinsam mit den Stakeholdern treffen wir An-
nahmen dariber, wie sich die Technologie in Zu-
kunft entwickeln wird und implementieren ent-
sprechend Features.

Institut fiir Interaktive Technologien Bahnhofstrasse 6
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Risiko Bewertung nach den Massnahmen
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Eintritts-
wahr-
schein-
lichkeit

Sehr wahrscheinlich

Wahrscheinlich

Méglich

Unwabhrscheinlich R-2, R-6 R-5, R-7 R-3
Sehr unwahrscheinlich R-4
Sehr gering Gering Kritisch Sehr kritisch
Schadensausmass
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Nordwestschweiz
B Aufgaben Nutzertests

4. Schlussbestimmung
Die Unterzeichneten anerkennen, den Text gelesen und verstanden zu haben und verpflichten sich
mit Ihrer Unterschrift die aufgefiihrten Punkte und die allgemeine Sorgfaltspflicht einzuhalten.

Windisch, den ...l

Betreuer

Studierende

Raphael Kumbartzki

Francine Schwarb ...

Institut fiir Interaktive Technologien Bahnhofstrasse 6 5210 Windisch www.fhnw.ch/iit



User Test Aufgaben

1. Erstanmeldung
a. Melden Sie sich als Nutzer an.
2. Aufsetzen der App
a. Geben Sie an, dass lhr Haushalt aus 2 Personen besteht.
b. Tippen Sie auf die Eingabe, um die Grosse lhres Zuhauses zu notieren.
c.  Wabhlen Sie die Heizart "Elektrische Heizung" aus.
3. Stromverbrauch erkennen
a. Finden Sie heraus, wo Sie die unterschiedlichen Ansichten des Stromverbrauchs
einstellen kdnnen.

4. Hoher Stromverbrauch

a. Finden Sie die Grafik, die angibt, wie viel Strom der Kiihlschrank aktuell verbraucht.

b. Wechseln Sie zum Stromverbrauch der Lampen.
c. Schalten Sie die Lampen aus.
5. Gerat hinzufiigen
a. Fugen Sie ein neues Gerét hinzu.
6. Analysen
a. Wechseln Sie zu den Analysen.
b. Waihlen Sie zwischen den unterschiedlichen Optionen hin und her. Wozu sind die
einzelnen Ansichten gedacht?
c. Liegt Ihr Stromverbrauch Uber oder unter dem Durchschnitt von
Vergleichshaushalten?
7. Aktive Gerdte
a. Versuchen Sie Ihre laufenden Geréte zu identifizieren.

b. Welche Gerate verbrauchen am meisten Strom? Welche am wenigsten?

B AUFGABEN NUTZERTESTS

User Test Aufgaben

1. Erstanmeldung
a. Melden Sie sich als Nutzer an.
b. Benutzername, Passwort und Grosse der Wohnung/des Hauses werden mit einem
Klick automatisch ausgefllt.
c. Beantworten Sie die anderen Fragen bitte wahrheitsgetreu.
2. Stromverbrauch erkennen
a. Wo finden Sie die Jahresansicht Ihres Stromverbrauchs?
b. Wo finden Sie den Stromverbrauch dieser Woche?
3. Analysen
a. Wechseln Sie zu den Analysen.
b. Verbrauchen Sie im Vergleich zu dhnlichen Haushalten mehr oder weniger Strom?
c.  Wie sieht Ihre Prognose fiir diese Woche aus?
4. Eingeschaltete Gerate
a. Wechseln Sie zu den Geraten.
b. Was bedeuten die Farben?
c. Fugen Sie ein Gerat hinzu (Der Name des Gerates wird mit einem Klick automatisch
ausgefullt).
d. Kdnnen Sie das Geréat in der Liste der eingeschalteten Gerate sehen?
e. Finden Sie das Gerat, welches schon den ganzen Tag aktiv ist, aber nicht gebraucht
wird. Schalten Sie es aus.
f.  Was bedeutet das Symbol neben dem Backofen?
g. Schalten Sie auch den Backofen aus.
5. Anmelden als Angehériger
a. Gehen Sie zu den Einstellungen.

b. Wie kdnnen Angehdrige auf lhre Daten zugreifen?
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c. Melden Sie sich ab.
d. Melden Sie sich erneut an aber als Angehdriger (Der Code erscheint automatisch

nach einem Klick).
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User Test 1 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone
o Nie
o0 Tablet
0 Keines
O Sonstiges

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten



User Test 1 — Fragebogen fiir nach dem Test

1. Wie lange haben Sie fur die Aufgaben gebraucht?

2. Wie gut haben Sie sich in der Applikation zurechtgefunden?

3. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

4. Welche Funktionen wiinschen Sie sich zusatzlich?

5. Was hat Ihnen gut gefallen?

6. Was hat Ihnen nicht gefallen?

60
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7. Haben Sie noch weitere Bemerkungen?

Notizen (Bemerkungen durch die Projektmitglieder)
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir nach dem Test

7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

1. Mit welchem Gerét haben Sie den Test durchgefiihrt? o Ja o Nein
o Laptop O Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden? 8. Welche Funktionen wiinschen Sie sich zusatzlich?
o Sehrgut o Mittel O Gar nicht
o Gut o Eher nicht

9. Was hat Ihnen gut gefallen?

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

O Fastalle (6-7) o (Fast) gar keine (0-1)

i ?
o0 Die Halfte (4-5) 10. Was hat Ihnen nicht gefallen?

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

11. Haben Sie noch weitere Bemerkungen?

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Gerite
eingeschaltet sind)
o Ja o Nein
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D Ausgefiillte Fragebogen

Notizen (Bemerkungen durch die Projektmitglieder)
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User Test 1 — Fragebogen fir vor den Test

1. Wie altsind Sie?

4 64-74
o 75-84
o 85-94
o 95+

2. Besitzen Sie eines der folgenden Gerate?

& Laptop / Computer
2 Smartphone

' Tablet

0 Keines

o Sonstiges

3. Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwdhnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewihlt wurde)

1 2 3 4 5 @ 7 8 9 10

4. Wie haufig priifen Sie Ihre E-Mails?

o Mehrmals taglich

}i 5- bis 7-mal pro Woche

O 3- bis 5-mal pro Woche

o0 1- bis 3-mal pro Woche

0O Sobald ich eine Meldung bekomme

o Selten

68 D AUSGEFULLTE FRAGEBOGEN

o Nie

5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

% Mehrmals téglich

o 5- bis 7-mal pro Woche

0 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

o0 Sobald ich eine Meldung bekomme
o Selten

o Nie
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User Test 1 — Fragebogen fiir vor den Test

1. Wie altsind Sie?

x 64-74
o 75-84
o 85-94
o 95+

2. Besitzen Sie eines der folgenden Gerate?

o Laptop / Computer
5 Smartphone

@ Tablet

o Keines

® Sonstiges

3. Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwédhnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewahlt wurde)

1 2 3 4 5 6) 7 8 9 10

4. Wie haufig priifen Sie Ihre E-Mails?

# Mehrmals taglich

O 5- bis 7-mal pro Woche

O 3- bis 5-mal pro Woche

O 1- bis 3-mal pro Woche

0 Sobald ich eine Meldung bekomme

o Selten
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o Nie

5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

A Mehrmals taglich
0 5- bis 7-mal pro Woche
0 3- bis 5-mal pro Woche
0 1- bis 3-mal pro Woche
o Sobald ich eine Meldung bekomme
o0 Selten

o Nie
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User Test 1 — Fragebogen fiir vor den Test
1. Wie alt sind Sie?

o 64-74 5. Wie héufig priifen Sie Ihre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein

, solches Gerat)?

H 75-84
0 Mehrmals taglich

o 8-94
O 5-bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

O 1- bis 3-mal pro Woche

2. Besi N | ste?
esitzen Sie eines der folgenden Gerate o Sobald ich eine Meldung bekomme

o Laptop / Computer

o Selten
o Smartphone
o Nie
7 Tablet
O Keines
O Sonstiges

3. Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwéhnten Geréten?
(Auslassen wenn in 2 «Keines» ausgewahlt wurde)

1 2 3 4 (5 6 7 8 9 10

4. Wie héufig priifen Sie lhre E-Mails?

0 Mehrmals taglich

B, 5- bis 7-mal pro Woche

O 3- bis 5-mal pro Woche

O 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

O Selten
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User Test 1 — Fragebogen fiir vor den Test o e

1. Wiealtsind Sie?

e 5. Wie héufig priifen Sie Ihre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
o 75-84 solches Gerét)?
0 Mehrmals taglich
W 85-94
0 5- bis 7-mal pro Woche
o 95+

0 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

2. Besitzen Sie eines der folgenden Gerate? . .
O Sobald ich eine Meldung bekomme

b Laptop / Computer

0O Selten
o Smartphone
0 Nie
o Tablet
O Keines
o Sonstiges

3. Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwéhnten Geréten?
(Auslassen wenn in 2 «Keines» ausgewéhlt wurde)

1 2 @ 4 5 6 7 8 9 10

4. Wie haufig priifen Sie lhre E-Mails?

7 Mehrmals taglich

O 5- bis 7-mal pro Woche

O 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

o Sobald ich eine Meldung bekomme

o Selten
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User Test 1 — Fragebogen fiir nach dem Test

1. Wie lange haben Sie fiir die Aufgaben gebraucht?

C :
NN

2. Wie gut haben Sie sich in der Applikation zurechtgefunden? )
Heob Sl wrchh gymbklecte 2uaecl ng//uw{z“)
Ausicidec
wollle o) g e gﬁeétuuyu\/dug«(&w“

3. Wiirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?
_—

Miio lordl i (avat big ot duss aue b

7
wiaw  Zavid Shoic Vobmadt ol sewd-plees
//(,(SQ,Z’()([’{.L& atss oAy /(/U;L?{* teelcba Cugde lihon sad,

4. Welche Funktionen wiinschen Sie sich zusatzlich?
>( ) C(C\Q > (}&LNC QSQ‘\LLLM M o Ay Gyu /1 (e

A Jeico . i | Blnay ish, 0 alfadt 6.4 ok
Qllecled untverss

5. Was hat lhnen gut gefallen?

/(Z( '4’11/1(’ Cd ,b;wl? _4»(%[( (z( /’ s ’} Sﬂ(d&[‘,»

6. Was hat lhnen nicht gefallen?

Ree Vil oeecks Gt clfoc. Wortee e Coo by Trrkintec

1
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U braceclesGree Jo e o prsculice 6o, pate wick !
AV S TPAS e C“/ VCL/C’ L\L’/U\ C‘qua (L\g/z‘&

7. Haben Sie noch weitere Bemerkungen?

gS 3,@3 mi} e Smcw )mp(ftczuc , W ab

Lheves  Aluie | pdimde cud ke (o pud«

L( vor JHxe £

Notizen (Bemerkungen durch die Projektmitglieder)

- bt /(a,vjko\gém wic Uk colesom bei 2
Cud Giag ol sl 0(&/6%/(0\1

» S Uulilone fe o ﬁ/UJ’/ﬁt%,’CU bl

4 ;é‘a ) (.,((Aé((cl{ LUCL Lt (Aawl«) Ll (tCe flecl;

(.’tHA '%u‘g(é%‘z‘g} e el e ,M/J&i( i Sl

CLL(’AJ/{;LQ hicchd et ¢
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User Test 1 — Fragebogen fiir nach dem Test

1. Wie lange haben Sie fiir die Aufgaben gebraucht? 7. Haben Sie noch weitere Bemerkungen?
: : & o i RS
Ghie 3G al NS wsliallle Cover)e  q,ae muchoo

Vi (oboy ol oo (a,ph,p peactec. sfatt
2. Wie gut haben Sie sich in der Applikation zurechtgefunden? ¥
C ok @wﬁ cleue Swaputplboue

3. Wiirden Sie diese Applikation fir sich selbst nutzen? Weshalb? Weshalb nicht?
" Notizen (Bemerkungen durch die Projektmitglieder)
l/ (BT v L«’f\ﬁ SG¢ o ¢+ les O C L b et

o (palilore OO é}gé Cagod® Lo ehor ehad ot

s Unlilen, etrodiles S 4 Les /gr Axid 5.0
S/Umb/ alr Viubrooole ottt _ffuué(; 2e)

v ba los Wk gus Gl

4. Welche Funktionen wiinschen Sie sich zusdtzlich? ° ;{& /7@ (/(,'\z (LJ-Q o L, (v }_VgAS [T a‘(/‘-ﬂ(’,((q
e b J.

7 el (»'/p;p% LUl gf?'%gpaw&m L2gs, Colh

Cuwé J& (e Dulite Syl .

9 \j? (el

5. Was hat Ihnen gut gefallen?

[(ﬂ u’L@«A Ceead ,/CQb;g,L /éb‘(‘ gaug

6. Was hat Ihnen nicht gefallen?

7 e he(goa S pla T iSk ik i LS clf et

1 2
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User Test 1 — Fragebogen furr nach dem Test

1. Wie lange haben Sie fiir die Aufgaben gebraucht? 7. Haben Sie noch weitere Bemerkungen?
2 AP ’
_ . \ " )
S rwm\km D R/ﬁx Q\/%xr /AR er»\ MA)M&

\
AMAAneAsnd
2. Wie gut haben Sie sich in der Applikation zurechtgefunden? \

‘Zy)m v’m}? oy P)‘r’ ik AN })J&H’NJ}L}}IU\\A

3. Wiirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?
Notizen (Bemerkungen durch die Projektmitglieder)

a Aw 'u}m MAM e AA‘\{GJ‘WY‘ 0 - L { o

Ne DL QDDA WAA.... NATRAA LY

4. Welche Funktionen wiinschen Sie sich zusatzlich?

@«mfﬁqw ...... (\/\/X/u\i, ....... .. ,,,,,,,,,,, A NN

Shnrmo,.. 008 :lem\‘

5. Was hat Ilhnen gut gefallen?

1
Vie rinake Ulemadek

6. Was hat lhnen nicht gefallen?

o P\U?/Y\Zg;‘r W%J]mq

1 2



User Test 1 — Fragebogen fiir nach dem Test

1. Wie lange haben Sie fiir die Aufgaben gebraucht?

20 Undn

2. Wie gut haben Sie sich in der Applikation zurechtgefunden?

ls

T nowussie oo

\ - ) 1l
Nalot . meta L sonn

3. Wiirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

—_ 0 ) 1Y)
ATV Y uRrowy ko
¢

< (
YN G \ ¢ yeate

4. Welche Funktionen wiinschen Sie sich zusatzlich?

5. Was hat lhnen gut gefallen?

D0 P

6. Was hat lhnen nicht gefallen?

D

bk onn

81
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7. Haben Sie noch weitere Bemerkungen?

Notizen (Bemerkungen durch die Projektmitglieder)

)
A4,

T«/{r\‘\ QNG
N

\ 7
Unde oo g
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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User Test 2 — Fragebogen fiir vor den Test
Wie alt sind Sie?
0 64-74 5. Wie haufig priifen Sie lhre SMS-Nachrichten auf dem Smartphone (Frage auslassen, falls kein
solches Gerat)?

o 75-84
o Mehrmals taglich

o 85-94
O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
Besitzen Sie eines der folgenden Geréte? o Sobald ich eine Meldung bekomme

o0 Laptop / Computer

o Selten
o Smartphone

o Nie
o0 Tablet

6. Haben Sie bereits an dem vorherigen User Test mit dem Lo-Fi-Prototyp teilgenommen?

0 Keines

o Ja
O Sonstiges

o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche

O Sobald ich eine Meldung bekomme

o Selten
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Wie alt sind Sie?
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O 5- bis 7-mal pro Woche

o 95+

O 3- bis 5-mal pro Woche

0 1- bis 3-mal pro Woche

. - oo
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o Nein

o Weiss ich nicht mehr

Von einer Skala von 1 bis 10 wie gut sind Sie im Umgang mit den vorher erwahnten Geraten?
(Auslassen wenn in 2 «Keines» ausgewdéhlt wurde)

1 2 3 4 5 6 7 8 9 10

Wie haufig prifen Sie lhre E-Mails?

o Mehrmals téglich

O 5- bis 7-mal pro Woche

o 3- bis 5-mal pro Woche

o 1- bis 3-mal pro Woche
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o Selten
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User Test 2 — Fragebogen fiir nach dem Test

7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

1. Mit welchem Gerét haben Sie den Test durchgefiihrt? o Ja o Nein
o Laptop O Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden? 8. Welche Funktionen wiinschen Sie sich zusatzlich?
o Sehrgut o Mittel O Gar nicht
o Gut o Eher nicht

9. Was hat Ihnen gut gefallen?

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

O Fastalle (6-7) o (Fast) gar keine (0-1)

i ?
o0 Die Halfte (4-5) 10. Was hat Ihnen nicht gefallen?

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

11. Haben Sie noch weitere Bemerkungen?

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Gerite
eingeschaltet sind)
o Ja o Nein
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User Test 2 — Fragebogen fiir nach dem Test
Notizen (Bemerkungen durch die Projektmitglieder)

1. Mit welchem Gerat haben Sie den Test durchgefiihrt?
o Laptop o Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden?
o Sehrgut o Mittel O Gar nicht

o Gut o Eher nicht

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

o Fastalle (6-7) o (Fast) gar keine (0-1)

O Die Hilfte (4-5)

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Geréte
eingeschaltet sind)
o Ja o Nein




101 102 D AUSGEFULLTE FRAGEBOGEN

Notizen (Bemerkungen durch die Projektmitglieder)
7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

o Ja o Nein

8. Welche Funktionen wiinschen Sie sich zusétzlich?

9. Was hat Ihnen gut gefallen?

10. Was hat lhnen nicht gefallen?

11. Haben Sie noch weitere Bemerkungen?
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User Test 2 — Fragebogen fiir nach dem Test

7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

1. Mit welchem Gerét haben Sie den Test durchgefiihrt? o Ja o Nein
o Laptop O Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden? 8. Welche Funktionen wiinschen Sie sich zusatzlich?
o Sehrgut o Mittel O Gar nicht
o Gut o Eher nicht

9. Was hat Ihnen gut gefallen?

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

O Fastalle (6-7) o (Fast) gar keine (0-1)

i ?
o0 Die Halfte (4-5) 10. Was hat Ihnen nicht gefallen?

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

11. Haben Sie noch weitere Bemerkungen?

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Gerite
eingeschaltet sind)
o Ja o Nein
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User Test 2 — Fragebogen fiir nach dem Test
Notizen (Bemerkungen durch die Projektmitglieder)

1. Mit welchem Gerat haben Sie den Test durchgefiihrt?
o Laptop o Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden?
o Sehrgut o Mittel O Gar nicht

o Gut o Eher nicht

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

o Fastalle (6-7) o (Fast) gar keine (0-1)

O Die Hilfte (4-5)

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Geréte
eingeschaltet sind)
o Ja o Nein
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Notizen (Bemerkungen durch die Projektmitglieder)
7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

o Ja o Nein

8. Welche Funktionen wiinschen Sie sich zusétzlich?

9. Was hat Ihnen gut gefallen?

10. Was hat lhnen nicht gefallen?

11. Haben Sie noch weitere Bemerkungen?




109 110 D AUSGEFULLTE FRAGEBOGEN

User Test 2 — Fragebogen fiir nach dem Test

7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

1. Mit welchem Gerét haben Sie den Test durchgefiihrt? o Ja o Nein
o Laptop O Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden? 8. Welche Funktionen wiinschen Sie sich zusatzlich?
o Sehrgut o Mittel O Gar nicht
o Gut o Eher nicht

9. Was hat Ihnen gut gefallen?

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

O Fastalle (6-7) o (Fast) gar keine (0-1)

i ?
o0 Die Halfte (4-5) 10. Was hat Ihnen nicht gefallen?

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

11. Haben Sie noch weitere Bemerkungen?

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Gerite
eingeschaltet sind)
o Ja o Nein
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User Test 2 — Fragebogen fiir nach dem Test
Notizen (Bemerkungen durch die Projektmitglieder)

1. Mit welchem Gerat haben Sie den Test durchgefiihrt?
o Laptop o Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden?
o Sehrgut o Mittel O Gar nicht

o Gut o Eher nicht

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

o Fastalle (6-7) o (Fast) gar keine (0-1)

O Die Hilfte (4-5)

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Geréte
eingeschaltet sind)
o Ja o Nein
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Notizen (Bemerkungen durch die Projektmitglieder)
7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

o Ja o Nein

8. Welche Funktionen wiinschen Sie sich zusétzlich?

9. Was hat Ihnen gut gefallen?

10. Was hat lhnen nicht gefallen?

11. Haben Sie noch weitere Bemerkungen?
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User Test 2 — Fragebogen fiir nach dem Test

7. Wirden Sie diese Applikation fiir sich selbst nutzen? Weshalb? Weshalb nicht?

1. Mit welchem Gerét haben Sie den Test durchgefiihrt? o Ja o Nein
o Laptop O Smartphone

2. Wie lange haben Sie fur die Aufgaben gebraucht?

3. Wie gut haben Sie sich in der Applikation zurechtgefunden? 8. Welche Funktionen wiinschen Sie sich zusatzlich?
o Sehrgut o Mittel O Gar nicht
o Gut o Eher nicht

9. Was hat Ihnen gut gefallen?

4. Wie viele Fragen des Aufgabenblatts konnten sie beantworten?

o Alle(8) O Weniger als die Halfte (2-3)

O Fastalle (6-7) o (Fast) gar keine (0-1)

i ?
o0 Die Halfte (4-5) 10. Was hat Ihnen nicht gefallen?

5. Waren die Beschreibungen bei den Analysen und den Einstellungen hilfreich?
o Ja o Nein

11. Haben Sie noch weitere Bemerkungen?

6. Wirden Sie sich mit dieser App sicherer fiihlen? (Mit dem Wissen, wann welche Gerite
eingeschaltet sind)
o Ja o Nein
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E Protokolle der Feedback-Meetings

Notizen (Bemerkungen durch die Projektmitglieder)
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Meeting

Datum: 15.04.2025 Raum: 5.3C54 Zeit: 10.30 - 11-30 Teilnehmer: Raphael Kumbartzki (Teams), Francine Schwarb, Norbert Seyff Nitish Patkar Ferienabwesenheit
Agenda:

1. Vorstellung Hi-Fi Prototyp

2. Besprechung der Ergebnisse der Nutzer Tests

3. Ergebnisse des Gesprachs mit Andreas Schneider und Michel Pasquier besprechen

4. Offene Fragen

5. Néchste Schritte

Ziel des Meetings: <Go fiir Software Implementierung>

1. Vorstellung Hi-Fi Prototyp

Feedback zum Prototypen

Statt m2 oder Anzahl Zimmer eine Range angeben Bsp. < 50m2, 50 - 100m2 etc. Bei den Heizungen die am haufigsten verwendete Variante zu oberst. Die
Zeitansichten streichen bzw. in die Analysen einbinden. Evtl. 2 Varianten entwickeln, eines mit Assistent (Kamel o.4.) und eines wie Hi-Fi Design und Farbe sind gut,
Lesbarkeit des Textes erhghen.

Features

Zugriff auf Angenorige hat Prio hoch. GPS Warnfunktion zwingend einbauen -> Sicherheitsfeature und innovative Lésungen. Zwingend einen Assistenten einbauen.
Smarte Funktionen wie :In der hast du das Licht im Bad auszuschalten Feature Idee: Bitte kauf dir einen neuen Kihischrank,
deiner ist zu alt oder verbraucht zu viel Strom.

2. Besprechung der Ergebnisse der Nutzer Tests
User Test 1 User Test 2
3. Ergebnisse des Gesprachs mit Andreas Schneider und Michel Pasquier besprechen

Protokoll Stakeholder meeting

Wurde in den Punkten 1 und 2 bereits besprochen.

4. Offene Fragen

Kénnen wir die aktuelle Aufgabenvereinbarung unterschreiben? Aktueller Stand wird digital unterschrieben

Gibt es neue Informationen zur Website, welche wir aus Werbezwecke erstellen miissen? Nein, diese Information erhalten wir wahrscheinlich spéter von Herrn
Gruntz oder Frau Miiller.

Ksnnen wir einzelne Kapitel der Thesis schicken um diese gegenlesen zu lassen? Ja, gerne mit dem Inhaltsverzeichnis beginnen, damit die Grundstruktur
festgelegt werden kann.

Hat die mit der Kundin i Trotz

, keine Antwort, ist nicht weiterhin relevant.
5. Nachste Schritte

Das Projektteam wird zeitnahe (siehe Deadline) die Todos erfiillen. Anschliessend liegt der Fokus auf dem Aufsetzen der Software Architektur, sowie dem Schreiben
der Thesis Kapitel Einleitung und Grundlagen.

(Projektteam) schickt den Coaches die aktuelle i zum L i 16.04.2025
(Projektteam) schickt den Coaches die Struktur der Arbeit bzw. das Inhaltsverzeichnis 78.04.2025
(Projektteam) schickt den Coaches die Kontaktdaten von Michel Pasquier 78.04.2025

(Projektteam) informiert die Coaches iiber den Standort des Protokolls 78.04.2025

4
-V
4
4

Néchstes Meeting: Projektteam meldet sich, sobald ein weiteres Meeting nétig ist
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Meeting

Datum: 10.04.2025 Raum: Zwiedenstrasse 2, 4435 Niederdorf Zeit: 09.00 bis 11.00 Teilnehmer: Raphael Kumbartzki, Francine Schwarb, Andreas Schneider, Michel
Pasquier

Agenda:

Vorstellung
Uberblick tiber das Projekt

Inhalt und Grenzen des Studierendenprojekts
Diskussion

Nachste Schritte

ahoN =

Ziel des Meetings: <Projektteam hat die Zusammenhingel EBL und Smartmeter verstanden>

1. Vorstellung

2. Uberblick iiber das Projekt

Features

Prototyp vorstellen inkl. User Test Ergebnisse

3. Inhalt und Grenzen des Studierendenprojekts

2 Studi miti ca. 360h Arbeitszeit. Abgabe ist 13. Juni. In dieser Zeit inkl. sind Meetings, schreiben, yp
erstellen, NutzerTests machen, Arbeit schreiben und schlussendlich die Software Losung implementieren (ca. 180h).

Projekt soll einen Mehrwert liefern fiir

® dltere Menschen
« auch mit wenigen technischen Kenntnissen
* Grafiken auch ohne i

Fokus liegt auf Sicherheitsfeatures
4. Diskussion

Infos:

Alle 15 min speichert der SmartMeter Daten, am Ende des Tages ruft EBL diese Daten fiir ihren Gebrauch ab. Mittels der konnen
abgerufen werden. (SmartSpar 0.4.). Damit wir echte Daten haben, bekommen wir einen API-Zugang zu SmartSpar mit den Verbrauchswerten von Michel Pasquier.
Andreas empfiehit uns eine eigene Standalone Applikation zu entwickeln, 180h reichen nicht um sich in den Code einzulesen

Weitere kognitive Eil ticksichti ification hilft solchen bei der Nutzung bei
(evtl. KI), fiir spatere Entwicklung beachten. Bei der Architektur der Software Login sowie Datenschutz einplanen, ist sonst schwierig dies im Nachhinein einzubauen.

Anmerkungen Prototyp

Gebaudetyp, Einfamilienhaus und Wohnung

Anzahl Zimmer statt m2

Viele Leute wissen nicht genau womit sie heizen -> diesen Punkt auslassen, kann im Verbrauch leicht erkannt werden.

Rét uns ab die aktiven Gerate ist praktisch -> alle Gerate anlassen und dann zusétzlich ein Gerét einschalten, oder eben
alle abschalten und so den Verbrauch des neuen Geréts ermitteln.

Die bunte Legende ist super

5. Nachste Schritte

Aufsetzen des T sowie die i der

Das Projektteam meldet sich, sobald es weitere Informationen oder Hilfe benétigt. Andreas bietet uns an, die Abschluss Prasentation mit ihm zu tiben.

Todo

o ¥ (Andreas Schneider) schickt dem Projektteam die Zugangsdaten zur SmartSpar AP bis 74.04.2025

Néchstes Meeting: Bei Bedarf
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Table C.1: Overview of included studies and their Ul interventions

Id Authors Year Title Study UI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type
1 Vilarinho et al. 2016 Combining Persuasive  System Comparison, Goal Feedback,
Computing and UCD  design Setting, Leaderboards, gamification, and
into an Energy Rewards, Direct feedback, social norms improved
Awareness System Indirect feedback, energy awareness.
Device-level feedback, Social comparison
Behavioural suggestions, may negatively affect
Comfort-preserving, some users.
Auto-implemented
recommendations
2 Zhang et al. 2025 Reducing household Quantitative Personalized feedback, Real-time smart-meter
electricity use through analysis Collaborative feedback linked to
smart meters recommendations, measurable electricity
Financial information, reduction. Effects vary
Time-of-use feedback by sociodemographic
factors.
3 Koroleva et al. 2019 Designing an Conceptual Comparison, Historical Integrates TTM and
integrated framework  comparison, Goal Setting, persuasive system

socio-technical
behaviour change
system for energy
saving

Gamified interactions,
Leaderboards, Rewards,

Direct feedback, Indirect

feedback, Personalized
feedback, Motivational
messages,
Recommendations,
Reminders

design. Proposes
personalized
recommendations and
time-of-use pricing.

(continues on next page)
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(continued)

Id Authors

Year Title

Study
Type

Ul-Intervention

LRQ1 LRQ2 LRQ3

Key findings

4  Geelen et al.

5 Nardello

6 Avila et al.

7 Mogles et al.

2019

2019

2021

2018

The use of apps to

promote energy saving:

smart meter feedback
in the Netherlands

Raise Energy
Awareness for a
Sustainable Energy
Transition in
Household

Energy Management
System Based on a
Gamified Application
for Households

A computational
model for designing
energy behaviour
change interventions

Field study

Conceptual
discussion

System
implemen-
tation

Behavioural
modelling

Comparison, Historical

comparison, Goal Setting,
Direct feedback, Indirect

feedback, Personalized
feedback,
Auto-implemented
recommendations,
Real-time info,
Reminders

Indirect feedback,

Cost/CO2/kWh feedback,

Personalized
recommendations,
Auto-implemented
recommendations,
Real-time info

Comparison, Goal
Setting, Leaderboards,

Rewards, Direct feedback,

Auto-implemented
recommendations,
Reminders

Direct feedback,

Temporal breakdown,
Personalized feedback,
Motivational messages

Different feedback
formats suit different
user segments.
Visualising wasted
energy increased
motivation.

Financial feedback can
have positive and
negative motivational
impact depending on
user context.

Gamification
significantly increased
user engagement.
Different user types
responded differently
to game mechanics.

Temporal breakdown
and personalized
feedback are key
design variables for
persuasive
technologies.

(continues on next page)
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(continued)
Id Authors Year Title Study UlI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type
9 Huynh Chi 2014 An effective approach ~ Experimental Comparison, Social Financial framing
using Eco-feedback to  study sharing, Leaderboards, activates VBN;
motivate energy Rewards, Direct feedback, environmental framing
conservation Temporal breakdown, activates norm
Cost/CO2/kWh feedback, activation model.
Personalized Egoistic and social
recommendations, factors most effective.
Reminders
11 Berntzen et al. 2024 Creating Renewable Case study  Motivational messages, Communication
Energy and Energy Collaborative strategies and
Efficiency Awareness recommendations collaborative
initiatives are
important drivers of
awareness.
13 Rajabpour 2024 Comparing the Comparative Reminders and Compares motivation
Sanati et al. BAENERGY Mobile analysis notifications techniques and target
App with Similar audiences across
Global Apps global energy apps.
No user testing
conducted.
16 Haller et al. 2017 Energy consumption in Interaction Reminders and Proof-of-concept for

smarthome: Persuasive design

interaction respecting
user values

notifications

value-sensitive
persuasive interaction
design in smart homes.

(continues on next page)
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(continued)

Id Authors Year Title Study UlI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type
17 Flirész et al. 2025 The Evolution of Survey — Energy crisis
Energy Awareness in study influenced consumer
Hungary awareness and
attitudes. Increased
awareness linked to
stronger perceived
responsibility.
18 Awdziej et al. 2025 Energy Efficiency Survey — Green values predict
Starts in the Mind: study pro-environmental
Green Values and behaviour; awareness
Energy Transformation mediates the
relationship.
19 Huma & Joyce 2022 ‘One size does not fit Qualitative — Discusses
all’: Tailoring Open analysis methodological
Science practices to challenges of
qualitative research standardised practices
across different
qualitative contexts.
20 Hafner et al. 2020 Energy use in social Empirical Leaderboards, Visualize Low-income
housing residents in study wasted energy, households face

the UK

Collaborative
recommendations,
Financial information

psychological and
structural barriers.
Tailored interventions
more effective.

(continues on next page)
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(continued)
Id Authors Year Title Study UlI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type
21 Podgornik et al. 2016 FEffects of customized Field Historical comparison, X Periodic customised
consumption feedback experiment Leaderboards, Rewards, feedback reduces
in low-income Indirect feedback, consumption in
households Device-level feedback, low-income
Personalized feedback, households.
Auto-implemented
recommendations,
Time-of-use feedback
22 Irizar-Arrieta et 2020 Addressing Literature Comparison, Reminders, X X Reviews human-factor
al. Behavioural review Direct feedback, considerations in
Technologies Through Auto-implemented behavioural
the Human Factor: A recommendations, technology design.
Review Real-time info
23 Wong-Parodi et 2019 Encouraging energy Field study Comparison, Reminders X Social norm feedback
al. conservation at work: leads to unconscious
social norm feedback behaviour change.
Ethical concerns
around monitoring
transparency.
24 Wemyss et al. 2019 Does it last? Field study Direct feedback, X X App-based

Long-term impacts of
an app-based behavior
change intervention

Historical comparison,
Personalized feedback,
Goal setting, Reminders

interventions produce
lasting electricity
savings beyond the
active intervention
period.

(continues on next page)
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(continued)

Id Authors Year Title Study UlI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type

25 Guo et al. 2018 Residential electricity = Literature Rewards, Direct feedback, Rewards and
consumption behavior: review Personalized feedback personalized feedback
Influencing factors and are consistently
strategies effective intervention

components.

26 Fischer 2008 Feedback on household Review Gamified interactions, Feedback frequency,
electricity Direct feedback, Indirect format, and
consumption: a tool feedback, Temporal personalization are
for saving energy? breakdown, Personalized key determinants of

feedback impact.

27 Abrahamse et 2005 A review of Literature Rewards, Motivational Rewards and

al. intervention studies review messages motivational
aimed at household messaging consistently
energy conservation show positive effects.

28 Nielsen et al. 2020 How Behavioral Review Realtime feedback, Behavioural
Interventions Can Real-time information interventions can
Reduce the Climate substantially reduce
Impact of Energy Use residential energy

climate impact.

29 Ramallo- 2022 Reducing Energy Experimental Real-time info, IoT-enabled

Gonzélez et al. Consumption in the study Automated monitoring, interventions in
Workplace via IoT Direct feedback, workplace settings
Behavioural Change Reminders, Collaborative reduce energy
Interventions recommendations consumption.

30 Iweka et al. 2019 Energy and behaviour Literature = Gamified interactions, Gamified social
at home: A review of  review Rewards, Realtime interactions and

intervention methods
and practices

feedback

reward structures are
high-impact strategies.

(continues on next page)
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(continued)
Id Authors Year Title Study UlI-Intervention LRQ1 LRQ2 LRQ3 Key findings
Type

31 Wilson et al. 2013 Design feedback Design Historical comparison, X Historical comparison
interventions for research Realtime feedback and real-time display
household energy combined improve
consumption reduction engagement.

32 Tang & Bhamra 2008 Changing Energy Design Comparison, Rewards, X Sustainable product
Consumption research Indirect feedback, design can embed
Behaviour through Realtime feedback behaviour change
Sustainable Product triggers into everyday
Design objects.

33 Rist & 2019 Promoting Sustainable Experimental Direct feedback, X Interactive data

Masoodian Energy Consumption  system Real-time information visualisations increase

Behavior through
Interactive Data
Visualizations

engagement and
awareness.
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Survey introduction

Electricity powers our everyday life — from morning coffee to evening streaming.
Yet, we still know very little about how people make sense of their own energy use and which kinds of
information actually support them in everyday decisions.

Together with the School of Computer Science at the University of Applied Sciences and Arts
Northwestern Switzerland (FHNW) and the University of Zurich (UZH), we are running a short research
survey to understand how households interpret their energy consumption, which types of information they
consider useful, and how user interface (Ul) design could make this information easier to act on.

It includes questions about your current consumption habits and potential areas for improvement.

The survey takes about 8—10 minutes to complete and will be open from 02.12.2025 to 31.12.2025.
All data is collected anonymously and cannot be traced back to you. The data will be accessible only to
the research team, used exclusively for scientific research within this joint project, and will not be shared

with third parties.

Thank you for participating!

Survey Instrument

1. lagree to give consent to process the responses. (single-select)

a. Yes
b. No
Objective Energy usage

Tell us a bit about yourself—who you are professionally, and what you do. This will help us better
understand the demographics of the people taking part in this survey.

2. Does a device that is switched off but still plugged in consume power? (single-select)
a. Yes
b. No
c. |don't know
3. Please rate the following statement: A refrigerator uses more energy per year than a washing
machine. (likert-skale)
4. What does the unit “watt (W) measure? (single-select)
a. The total amount of electricity used
b. The power consumption at a specific moment
c. The power consumption by hour
d. The voltage of a device
e. |don't know
5. Which of these devices typically consume the most power while running? (single-select)

Values can vary by model and age, but we are interested in average consumption during normal
operation.

a. Television (typical modern LED/LCD)
b. Laptop

c. Refrigerator (while in use)
d.  Washing machine (during a washing cycle)
e. |don't know
6. Which of these devices typically consume the least power while running? (single-select)
a. Television
b. Laptop
c. Refrigerator
d. Washing machine
e. |don't know

7. Please choose one household item you have. (single-select)

a. Coffee machine
b. Washing machine
c. Laptop

Coffee Machine

8. How much power does an electronic coffee machine consume while brewing coffee?
(single-select)

~ooo0op

Less than 200 W
200-800 W
800-1200 W
1200-1500 W
More than 1500 W
| don't know

9. How much power does a electronic coffee machine consume in standby mode? (single-select)

RN

ow

Less than 1 W
1-5W

5-10 W

More than 10 W
| don't know

Washing Machine

10. How much power does an electronic washing machine consume during a wash cycle?
(single-select)

~ooo0oTp

Less than 200 W
200-800 W
800-1200 W
1200-1500 W
More than 1500 W
| don't know

11. How much power does a washing machine consume in standby mode? (single-select)

Laptop

~ooo0op

ow

Less than 1 W
1-5W

5-10 W

More than 10 W
| don't know



12. How much power does a laptop consume during active use? (single-select)
Less than 200 W

200-800 W

800-1200 W

1200-1500 W

More than 1500 W

| don't know

13. How much power does a laptop consume in standby mode? (single-select)
ow

Less than 1 W

1-5W

5-10 W

More than 10 W

| don't know

~poooTp

~opoo0op

Subjective Energy usage

14. Please rate the following statement: | know which appliances in my household consume the most
electricity. (likert-skale)
15. Please rate the following statement: | know which specific behavioural changes could reduce my
electricity consumption. (likert-skale)
16. Please rate the following statement: | am aware that some devices may still consume electricity
even when switched off but remain plugged in. (likert-skale)
17. Please rate the following statement: | feel capable of reducing my electricity consumption through
simple measures. (likert-skale)
18. Have you already implemented some energy-saving measures? (single-select)
a. Yes
b. No

Energy-saving Measures
19. Which energy-saving measures have you already implemented? (multiple-select)
Switching devices off completely instead of putting them into sleep mode
Unplugging devices that are switched off
Lowering the room temperature / heating more consciously
Shifting usage times (e.g. running the washing machine at night)
Purchase energy-efficient devices
Switch to LED lighting
Install a solar power system
Smart home automation (e.g., thermostats)
Free text

“sa@mooooo

Energy Monitoring Tools and Habits
In this section, we focus on which apps, dashboards, in-home displays, solar panel apps, or other tools
you use to track your energy consumption or production and how often you use them.

20. Which monitoring systems (e.g., app, dashboard, in-home displays, solar panel app etc.) do you
use to monitor your energy consumption? (open)
21. How often do you use such a system (e.g., app, dashboard, in-home displays, solar panel app
etc. ) to monitor your households electricity consumption or solar production? (single-select)
a. Daily

b. Weekly

c.  Monthly
d. Annually
e. Rarely

f.  Never

22. What information does your display show? (multiple-select)
a. Current total consumption
Historical consumption (days, weeks, months, years)
Consumption per device or outlet
Production per device or source (e.g., solar panels)
Cost information
CO: impact
Comparison with other households
Notifications in case of unusual consumption
Recommendations for action
j.  Freetext
23. How often do you interact with the following Ul-Interventions? [Consumption graphs/charts]
(single-select)

“Femooo0yo

By “Ul-interventions” we mean user interface elements in your monitoring systems (e.g., app,
dashboard, in-home displays, solar panel app etc.) that help you understand or manage your
energy consumption.

Daily

Weekly

Monthly

Rarely

Never

Not available

24. How often do you interact with the following Ul-Interventions? [Production graphs/charts (e.g.,
solar panels)] (single-select)

Daily

Weekly

Monthly

Rarely

Never

Not available

25. How often do you interact with the following Ul-Interventions? [Device-level breakdown]
(single-select)

Daily

Weekly

Monthly

Rarely

Never

Not available

26. How often do you interact with the following Ul-Interventions? [Cost overview] (single-select)

Daily

Weekly

Monthly

Rarely

Never

~ooo0op

~ooo0op

~opoo0op

eoooe



f.  Not available

27. How often do you interact with the following Ul-Interventions? Comparison with others]

(single-select)

Daily

Weekly
Monthly
Rarely
Never

Not available

~ooo0op

28. How often do you interact with the following Ul-Interventions? [Notifications] (single-select)

Daily

Weekly
Monthly
Rarely
Never

Not available

~ooo0op

29. How often do you interact with the following Ul-Interventions? [Recommendations] (single-select)

Daily

Weekly
Monthly
Rarely
Never

f.  Not available

pooop®

30. What are the limitations of the monitoring systems (e.g., app, dashboard, in-home displays, solar

panel app etc.) you are using? (open)

33.

34.

How often and in what detail would you like to receive consumption summaries? ["short report" =
a brief overview including total consumption, change from previous period] (single-select)

Daily

Weekly

Monthly

Rarely

Never

Not available

How often and in what detail would you like to receive consumption summaries? ["detailed report”
= device-level breakdown, explanations, recommendations] (single-select)

Daily

Weekly

Monthly

Rarely

Never

Not available

~poooTp

~ooo0op

Helpful Ul-Interventions
In this section, we explore what energy-related information might be useful.

35.

36.

37.

Please rate the following statements: | would be more likely to change my electricity consumption
behaviour if it would save me money. (likert-skale)

Please rate the following statements: | would be more likely to change my electricity consumption
behaviour if it would reduce my impact on the environment. (likert-skale)

Please rate the following statements: | would be more likely to change my electricity consumption
behaviour if | received personalised recommendations on specific improvements | could make.

Ul-Interventions and information preferences (likert-skale)
In this section, we want to know what improvements might help you to understand your energy 38. Please rate the following statements: | would be more likely to change my electricity consumption
consumption. behaviour if | was informed about my current consumption compared to my previous
consumption. (likert-skale)
31. What information would be helpful for you to better understand your consumption? 39. Please rate the following statements: | would be more likely to change my electricity consumption

32. How often and in what detail would you like to receive consumption summaries? ["real-time data

(multiple-select)

Display consumption in kWh, CO2, costs

Display production in kWh (e.g., from solar panels)
Consumption per device/outlet

Comparison with your own historical consumption
Comparison with similar households (anonymized)
Cost information and savings potential
Environmental impact

Notifications in case of unusual consumption

Free text

“sa@meoooe

= live data updated continuously] (single-select)
Daily

Weekly

Monthly

Rarely

Never

Not available

~ooo0op

40.

4

42.

behaviour if | can compare my consumption with similar households. (likert-skale)
Please rate the following statements: | would be more likely to change my electricity consumption
behaviour if there are playful elements (goals, achievements). (likert-skale)

. Please rate the following statements: | would be more likely to change my electricity consumption

behaviour if consumption is visualised through indirect feedback (smileys, colours). (likert-skale)
What is most likely to prevent you from implementing recommendations from your monitoring
system (e.g., app, dashboard, in-home displays, solar panel app etc.)? (multiple-select)
Time required, complexity of implementation

Costs (e.g., for new devices)

Doubts about effectiveness or trust

Possible loss of comfort

Data protection concerns

Lack of control (e.g., in rental properties)

Nothing

Free text

s@~oaooTw

Demographic Background

43.

How old are you? (multiple-select)
a. 18-24
b. 25-34



c. 35-44

d. 45-54
e. 55-64
f. 65+

44. In which country do you live? (open)
45. What type of household do you live in? (multiple-select)
The household composition can influence electricity use patterns. For example, households with
children or multiple generations may have different energy consumption behaviours than
single-person households.
a. Single-person household
Couple without children
Couple with children
Family (multiple generations)
Shared apartment
f. Free text
46. What is your living situation? (multiple-select)
The living situation can influence how aware you are of your households electricity consumption.
For example, tenants with fixed utility costs may not see their actual energy use as clearly as
owners, which can affect their energy-saving behaviour.
a. Own house
b. Own apartment
c. Rented house
d. Rented apartment
e. Free text

pooc

Closing

Thank you very much for your time and your answers!




Baseline awareness (Columns C - R, SQ2 - SQ17)

Does a device that is switched off but still plugged in consume power?

Response rate: 50/ 50 (100%)

Response Count %
Yes 35 70.0
No 10 20.0

| don’t know 5 10.0

A refrigerator uses more energy per year than a washing machine. (1 = strongly disagree, 5 = strongly

agree)
Response rate: 50/ 50 (100%)

Rating Count %
1 9 18.0
2 12 24.0
3 10 20.0
4 10 20.0

5 (correct) 9 18.0

What does the unit “watt (W)” measure?
Response rate: 50/ 50 (100%)

Response Count %
Power consumption at a specific moment (correct) 39 78.0
Power consumption per hour 5 10.0
Voltage of a device 3 6.0
Amount of electricity used 2 4.0
| don’t know 1 20
Which of these devices typically consume the most power while running?
Response rate: 50/ 50 (100%)
Response Count %
Washing machine 42 84.0
Refrigerator 5 10.0
Television 1 2.0
Laptop 1 2.0
| don’t know 1 2.0
Which of these devices typically consume the least power while running?
Response rate: 50/ 50 (100%)
Response Count %
Laptop 28 56.0
Television 13 26.0




Refrigerator 4 8.0
I don’t know 4 8.0
Washing machine 1 2.0
Please choose one household item you have.
Response rate: 50/ 50 (100%)
Response Count %
Coffee machine 23 46.0
Laptop 18 36.0
Washing machine 9 18.0

How much power does an electronic coffee machine consume while brewing coffee?

Response rate: 23/ 50 (46%)

Response Count %
200-800 W 6 26.1
800-1200 W (correct) 6 26.1
1200-1500 W 4 17.4
I don’t know 4 17.4
More than 1500 W 2 8.7
Less than 200 W 1 43
How much power does an electronic coffee machine consume in standby mode?
Response rate: 23/ 50 (46%)
Response Count %
1-5 W (correct) 12 52.2
Less than 1 W 6 26.1
I don’t know 3 13.0

5-10W 1 4.3
More than 10 W 1 43
ow 0 0.0

How much power does an electronic washing machine consume during a wash cycle?

Response rate: 9/ 50 (18%)

Response Count | %
800-1200 W (correct) 3 33.3
1200-1500 W 2 222
| don’t know 2 22.2
200-800 W 1 1.1
Less than 200 W 1 111
More than 1500 W 0 0.0
How much power does a washing machine consume in standby mode?
Response rate: 9/ 50 (18%)
Response Count %
Less than 1 W 4 44 4
ow 2 222
1-5 W (correct) 1 11.1
5-10W 1 1.1
| don’t know 1 111
More than 10 W 0 0.0
How much power does a laptop consume during active use?
Response rate: 18/ 50 (36%)
Response | Count %




Less than 200 W (correct) 10 55.6
3 7 14.0
I don’t know 4 22.2
200-800 W 3 16.7
4 21 42.0
1200-1500 W 1 5.6
800-1200 W 0 0.0 5 10 20.0
More than 1500 W 0 0.0
How much power does a laptop consume in standby mode? I know which specific behaviours increase electricity consumption.
Response rate: 18/ 50 (36%) Response rate: 50/ 50 (100%)
Response Count %
Rating Count %
1-5 W (correct) 9 50.0
Less than 1 W 3 16.7
1 2 4.0
| don’t know 3 16.7
5-10W 2 11.1 2 5 100
More than 10 W 1 1.1
ow 0 0.0 3 5 10.0
| know which appliances in my household consume the most electricity. 4 30 60.0
Response rate: 50/ 50 (100%)
5 8 16.0
Rating Count %
| am aware that some devices consume electricity even when switched off but remain plugged in.
1 5 10.0 Response rate: 50/ 50 (100%)

Rating Count %
2 7 14.0




| feel capable of reducing my electricity consumption through simple measures.

Response rate: 50/ 50 (100%)

1 1 20
2 2 4.0
3 4 8.0
4 12 24.0
5 31 62.0

Rating Count %
1 1 2.0
2 3 6.0
3 14 28.0
4 23 46.0
5 9 18.0

A majority demonstrates general awareness of key electricity concepts (e.g., standby consumption, watt
as a unit of power). Self-reported awareness and confidence are consistently high, particularly for standby
consumption and behavioural influence. However, factual and quantitative knowledge is inconsistent, with
frequent misconceptions about appliance consumption and watt usage. Practical confidence does not
depend on technical accuracy: participants feel capable of acting even when their objective understanding
is limited

Current practices (Columns S - AD, SQ18-SQ29)

Have you already implemented some energy-saving measures?
Response rate: 50/ 50 (100%)

Response | Count %
Yes 40 80.0
No 10 20.0

Which energy-saving measures have you already implemented?
Response rate: 40/ 50 (80%)

Response pattern Count %
Switching devices fully off (no standby) 33 825
Switched to LED lighting 32 80.0
Purchase energy-efficient devices 28 70.0
Lowering room temperature / heating more consciously 27 67.5




Enerest 2.0
Fronius Solar 20
Homey 2.0

Intuis connect 20
Primeo energie zev 2.0
Smart energy link 2.0
Smartspar 2.0

Shifting usage times 24 60.0
Unplugging devices that are switched off 20 50.0
Install a solar power system 15 375
Smart home automation 13 325
Minimize use of hot water 3 7.5
Switching off the lights in non-used rooms 1 25
Smart EV-Charger with Solar power 1 25
Which monitoring systems do you use to monitor your energy consumption?
Response rate: 50 / 50 (100%)
Response pattern Count %
None 27 54.0
No clear answer (e.g. App, Dashboard) 10 20.0
Shelly EM 3 6.0
Solar Manager 3 6.0

How often do you use such a system?
Cleaned Response rate: 23/ 50 (46%)

Frequency Count %
Monthly 7 30.4
Weekly 7 30.4

Daily 4 17.4




Rarely 3 13.0
Annually 2 8.7
Never 0 0.0
What information does your display show? (cleaned)
Response rate: 50/ 50 (100%)
Cleaned Response rate: 23/ 50 (46%)
Response pattern Count %
Historical consumption 19 82.6
Current total consumption 18 78.3
Production per device or source 8 34.8
Cost Information 8 34.8
Consumption per device or outlet 5 21.7
Recommendations for action 4 17.4

Co2 impact 13.0

Comparison with others 8.7

Notifications in case of unusual 8.7
consumption

Room temperature 4.3

How often do you interact with the following Ul-Interventions?
Response rate: 50/ 50 (100%)

Cleaned Response rate: 23/ 50 (46%)

Interaction with Ul interventions — Consumption graphs/charts (Cleaned)

Response Count %
Weekly 8 34.8
Monthly 5 21.7

Daily 3 13.0
Rarely 3 13.0
Not available 3 13.0




Never

4.3

Interaction with Ul interventions — Production graphs (e.g., solar) (Cleaned)

Response Count %
Weekly 8 34.8
Not available 6 26.1
Rarely 4 17.4
Monthly 2 8.7
Daily 2 8.7
Never 1 43
Interaction with Ul interventions — Device-level breakdown (Cleaned)
Response Count %
Not available 12 52.2

Rarely 4 17.4
Monthly 3 13.0
Never 2 8.7
Weekly 1 43
Daily 1 4.3
Interaction with Ul interventions — Cost overview (Cleaned)
Response Count %
Not available 8 34.8
Rarely 5 21.7
Monthly 4 17.4
Never 4 17.4
Weekly 2 8.7
Daily 0 0.0




Interaction with Ul interventions — Comparison with others (Cleaned) Rarely 3 130

Response Count % Weekly 2 8.7
Not available 12 52.2 Daily 0 0.0
Never 6 26.1 Interaction with Ul interventions — Recommendations (Cleaned)
Monthly 4 17.4
Response Count %

Weekly 1 4.3
Not available 12 52.2

Daily 0 0.0
Never 5 21.7

Rarely 0 0.0
Monthly 4 17.4
Interaction with Ul interventions — Notifications (Cleaned) Weekly 2 87
Response Count % Daily 0 0.0
Not available 10 435 Rarely 0 0.0

Never 5 21.7

Most respondents have already implemented at least one energy-saving measure, primarily low-effort

behavioural actions such as switching devices off, using efficient lightning or reducing heating. In contrast,

M formal energy monitoring is far less common, and when they are used, interaction tends to be infrequent
onthly 3 13.0 . N X

and passive. Advanced Ul features such as device-level breakdown, costs, comparison with others,




notifications or recommendations are often not available or rarely accessed. Current monitoring practices
are primarily passive and descriptive, focusing on total consumption rather than actionable insights.

Wishes Regarding a Potential Energy Monitoring Solution (Columns AE-AQ, SQ30-SQ42)
What are the limitations of the monitoring systems you are using?

Response rate: 50/ 50 (100%) Cleaned Response rate: 23/ 50 (46%)

Response pattern Count %
No device breakdown 7 30.4
None 6 26.1
No Cost calculation 2 8.7
No dynamic tariff information 1 43
No summarize and optimize usage 1 4.3
No option to pull the raw data to analyze it by themselves 1 43
No recommendations 1 4.3
No CO2 calculation 1 43
No automation 1 4.3

No history consumption

4.3

No complete overview available

43

What information would be helpful for you to better understand your consumption?

Response rate: 50/ 50 (100%)

Information type mentioned count %
Consumption per device/outlet 39 78.0
Notifications in case of unusual 30 60.0
consumption
Comparison with your own historical 29 58.0
consumption
Consumption in kWh, CO., and/or 27 54.0
costs
Comparison with similar households 25 50.0
Cost information and savings potential 24 48.0
Environmental impact 19 38.0




production (weather forecast and
personal preferences)

Display production in kWh 13 26.0
Display consumption in W and VA 1 2.0
Forecast/Planing tool for PV 1 2.0

Preferred frequency and detail of consumption summaries

Response rate: 50/ 50 (100%)

Real-time data

Frequency Count %
Daily 21 42.0
Weekly 14 28.0
Never 8 16.0
Rarely 5 10.0
Monthly 2 4.0
Annually 0 0.0

Short reports

Detailed reports

Frequency Count %
Monthly 21 42.0
Weekly 18 36.0

Daily 5 10.0
Annually 3 6.0
Never 2 4.0
Rarely 1 2.0
Frequency Count %
Monthly 21 42.0
Annually 18 36.0
Weekly 5 10.0
Never 5 10.0




Conditions that would motivate behaviour change

Response rate: 50/ 50 (100%)

Save money

Reduce environmental impact

Daily 1 2.0
Rarely 0 0.0
Rating Count %

1 1 2.0
2 3 6.0
3 16 32.0
4 15 30.0
5 15 30.0
Rating Count %

Personalized recommendations

1 0 0.0
2 4 8.0
3 10 20.0
4 19 38.0
5 17 34.0
Rating Count %
1 1 20
2 4 8.0
3 1 22.0
4 18 36.0
5 16 32.0

Current vs past comparison




Similar household comparison

Rating Count %
1 2 4.0
2 5 10.0
3 8 16.0
4 25 50.0
5 10 20.0

Rating Count %
1 2 4.0
2 12 240
3 10 20.0
4 18 36.0
5 8 16.0

Gamification

Smilyes

Rating Count %
1 9 18.0
2 13 26.0
3 10 20.0
4 12 24.0
5 6 12.0

Rating Count %
1 6 12.0
2 8 16.0
3 23 46.0
4 8 16.0




Respondents consistently express a desire for richer, more contextualised information,
especially device-level data, cost transparency, and temporal comparisons. At the same time,
they report multiple barriers to acting on recommendations, such as time and complexity, costs,
limited control in rental situations and concerns about comfort, effectiveness and privacy. While
many indicate that personalised recommendations, cost savings, reducing environmental impact
and historical comparison would increase their likelihood of changing behaviour, features such

Barriers to implementing recommendations (Cleaned)

Response rate: 50 /50 (100%) as gamification or indirect feedback are less motivating.
Demographic Background (Columns AR-AU, SQ43 - SQ46)
Barrier mentioned Approx. count % How old are you?
Response rate: 50/ 50 (100%)
Time required, 31 62.0
complexity of .
implementation Response Count %
Costs 26 52.0 25-34 15 s0.0
Lack of control 23 46.0 3544 12 240
45-54 9 18.0
Doubts about 18 36.0
effectiveness or trust
55-64 8 16.0
Possible lost of comfort 14 28.0
18-24 5 10.0
Data protection 13 26.0
concerns
65+ 1 2.0
Nothing 6 12.0
In which country do you live?
Resale value of house 1 2.0 Response rate: 50/ 50 (100%)




Response rate: 50/ 50 (100%)

generations)

Response Count %
Switzerland 45 90.0
Germany 2 4.0
Austria 1 2.0
UK 1 2.0
India 1 2.0
What type of household do you live in? (cleaned)
Response Count %
Couple with 15 30.0
children
Couple without 13 26.0
children
Family (multiple 9 18.0

What is your living situation?

Response rate: 50/ 50 (100%)

Single-person 7 14.0
household
Shared apartment 6 12.0
Response Count %
Rented apartment 26 52.0
Own house 16 32.0
Own apartment 6 12.0
Rented house 2 4.0
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Study introduction
Hello and welcome to the user test!
The test consists of four steps:
1. Introductory questionnaire
2. Test1
3. Test2
4. Final questionnaire
Each step is clearly marked so that you always know where you are in the test.
Everything that is displayed in purple—i.e., the questionnaires, transition pages, and tasks—is part of
the test. All other colors (e.g., the app's usual dark green/blue color scheme) belong to the normal
application. This allows you to immediately recognize which area is currently part of the test and which is

not.

Thank you for your support!

Pre-Survey Instrument
Please answer the following questions.

(Step 4 of 4)

| know which appliances in my household consume the most electricity. (Likert scale)
| know which specific behavioral changes would reduce my electricity consumption. (Likert scale)
| can estimate which appliances incur particularly high costs. (Likert scale)
| feel confident in my ability to interpret electricity consumption data correctly. (Likert scale)
Rank the appliances according to how much electricity (watts) they consume at most. (highest
consumption at the top) (ranking)

a. Lamp

b. Washing machine

c. Oven

d. Laptop

e. TV
6. Rank the devices according to how much electricity (kWh) they consume on average per month.
(highest consumption at the top) (ranking)

arON =

a. Lamp
b. Washing machine
c. Oven
d. Laptop
e. TV
7. How confident are you in your previous ranking? (single-select)
a. 0-20%
b. 21-40%
c. 41-60%

d. 61-80%

e. 81-100%

Start Scenario 1
Thank you for filling out the form. Please start with the first test. In this test, you will test our basic
application and receive a standard overview of your power consumption without any additional

information, similar to what is displayed in conventional power consumption apps.

(Step 2 of 4)

Test 1

1. Based on the information provided, try to estimate which of the following devices currently
consumes the most electricity. (single-select)
a. Television

b. Laptop
c. Washing machine
d. Lighting

e. |don't know
2. Based on the information provided, try to estimate which of the following devices consumes the
most electricity in January and therefore incurs the highest electricity costs. (single-select)
a. Television

b. Laptop
c. Washing machine
d. Lighting

e. |don't know
3. Select exactly two measures that would most effectively reduce electricity costs in this scenario.
(multi-select)
4. Use electricity consumers during off-peak hours
a. Switch off appliances
b. Replace old appliances
c. Optimize heating times
d. No change
e. |don't know
5. At what time of day is household electricity consumption highest? (single-select)
a. Inthe morning
b. At midday
c. Inthe evening
d. Atnight
e. |don't know

Switch to Test 2

You have successfully completed the first test. Please now start the second test. In this test, you will use
the same application as in Test 1, but with additional functions.



(Step 3 of 4)

Test 2

6.

Based on the information provided, try to estimate which of the following devices currently
consumes the most electricity. (Tip: Navigate to the device overview.) (single-select)
a. Television

b. Laptop
c. Washing machine
d. Lighting

e. |don't know
Based on the information provided, try to estimate which of the following devices consumes the
most electricity in January and therefore incurs the highest electricity costs. (Tip: Navigate to the
monthly reports.) (single-select)

a. Television

b. Laptop
c. Washing machine
d. Lighting

e. |don't know
Select exactly two measures that would most effectively reduce electricity costs in this scenario.
(Tip: Navigate to the monthly reports.) (multi-select)
Use electricity consumers during off-peak hours
Switch off devices
Replace old devices
Optimize heating times
No change
f.  Idon't know
At what time of day is electricity consumption in the household highest? (Tip: Navigate to the
monthly reports.) (single-select)
a. Inthe morning
b. Atnoon
c. Inthe evening
d. Atnight
e. |don't know

pooop

Please start with the last questionnaire.

Post-Survey Instrument
Please answer the following questions.

(Step 4 of 4)

Awareness questions

1.
2.

| know which appliances in my household consume the most electricity. (Likert scale)
| know which specific behavioral changes would reduce my electricity consumption. (Likert scale)

3. | can estimate which appliances incur particularly high costs. (Likert scale)

| feel confident in my ability to interpret electricity consumption data correctly. (Likert scale)

5. Rank the appliances according to how much electricity (watts) they consume at most. (highest
consumption at the top) (ranking)

>

a. Lamp

b. Washing machine
c. Oven

d. Laptop

e. TV

6. Rank the devices according to how much electricity (kWh) they consume on average per month.
(highest consumption at the top) (ranking)

a. Lamp
b. Washing machine
c. Oven
d. Laptop
e. TV
7. How confident are you in your ranking above? (single-select)
a. 0-20%
b. 21-40%
c. 41-60%
d. 61-80%
e. 81-100%

Feature effect questions

8. The device breakdown helped me identify the main consumers. (Likert scale)
9. The references to unusual usage improved my understanding. (Likert scale)
10. The recommendations for action helped me identify sensible measures. (Likert scale)

Behavioral questions

11. | would implement at least one of the suggested measures. (Likert scale)
12. | would adjust my usage behavior based on the information provided. (Likert scale)
13. | would deliberately use my devices at cheaper times. (Likert scale)
14. | would use this app regularly to optimize my electricity costs. (Likert scale)
15. Which measure would you implement first based on the recommendations? (single-select)
a. Use the dishwasher during off-peak hours
b. Adjust heating times in the evening
c. Implement both at the same time
d. Do not implement any of the recommendations

Motivational questions
16. Financial savings are an important incentive for me. (Likert scale)
17. Environmental aspects influence my energy consumption. (Likert scale)
18. Comfort restrictions would prevent me from changing my behavior. (Likert scale)

19. If measures are complicated, | am less likely to implement them. (Likert scale)

System fit



20. The information presented fits well with my personal priorities (e.g., cost, environment, comfort).
(Likert scale)

Value
21. The app offers me clear added value. (Likert scale)
Demographic questions

22. How old are you? (single select)
18-24
25-34
35-44
45-54
55-64
f. 65+
23. Which country do you live in? (open)
24. What type of household do you live in? (single select)
a. Single person Household
b. Couple without children
c. Couple with children
d. Family (multiple generations)
e. Shared apartment
25. What is your living situation? (single-select)
a. Own house
b. Own apartment
c. Rented house
d. Rented apartment

paoow

Closing

Many thanks for your participation! You may now close the website.



Awarness (1 = strongly disagree, 5 = strongly agree). Features (1 = strongly disagree, 5 = strongly agree)

Ich weiss, welche Gerate in meinem Haushalt den hochsten Stromverbrauch verursachen Die Gerateaufschlusselung hat mir geholfen, die Hauptverbraucher zu erkennen.
Value Pre Test Post Test Comparison Value Count %
Count % Count % Count % 1 0 0
1 1 7 0 0 -1 -7 2 0 0
2 2 13 0 0 -2 -13 3 0 0
3 4 27 1 7 -3 -20 4 3 20
4 5 33 4 27 -1 -6 5 12 80
5 3 20 10 67 7 47

Die Hinweise auf ungewdhnliche Nutzung haben mein Verstandnis verbessert.

Ich weiss, welche konkreten Verhaltensanderungen meinen Stromverbrauch reduzieren wiirden.

Value Count %
Value Pre Test Post Test Comparison 1 1 7
Count % Count % Count % 2 2 13
1 1 7 0 0 -1 -7 3 5 33
2 3 20 0 0 -3 -20 4 3 20
3 5 33 3 20 -2 -13 5 4 27
4 5 33 7 47 2 14
5 1 7 5 33 4 26 . . .
Die Handlungsempfehlungen haben mir geholfen, sinnvolle Massnahmen zu erkennen.
Ich kann einschétzen, welche Geréte besonders hohe Kosten verursachen. Value Count %
1 0 0
Value Pre Test Post Test Comparison 2 0 0
Count % Count % Count % 3 2 13
1 1 7 0 0 -1 -7 4 7 47
2 0 0 0 0 0 0 5 6 40
3 5 33 1 43 -4 10
4 6 40 5 33 -1 -7
5 3 20 9 60 6 40

Ich kann einschétzen, welche Gerate besonders hohe Kosten verursachen.

Value Pre Test Post Test Comparison
Count % Count % Count %
1 0 0 0 0 0 0
2 6 40 0 0 -6 -40
3 4 27 1 7 -3 -20
4 2 13 9 60 7 47
5 3 20 5 33 2 13




Behviour

Ich wiirde mindestens eine der vorgeschlagenen Massnahmen umsetzen.

(1 = strongly disagree, 5 = strongly agree)

Value Count %
1 0 0
2 0 0
3 1 7
4 6 40
5 8 53

Ich wiirde mein Nutzungsverhalten aufgrund der genannten Informationen anpassen.

(1 = strongly disagree, 5 = strongly agree)

Value Count %
1 0 0
2 0 0
3 1 7
4 10 67
5 4 27

Ich wiirde diese Applikation regelmadssig nutzen, um meine Stromkosten zu optimieren.

(1 = strongly disagree, 5 = strongly agree)

Value Count %
1 0 0
2 0 0
3 1 7
4 9 60
5 5 33

Welche Massnahme wiirden Sie nach den Empfehlungen zuerst umsetzen?

Motivation (1 = strongly disagree, 5 = strongly agree)

Finanzielle Einsparungen sind ein wichtiger Anreiz fiir mich.

Value Count %
1 2 13
2 3 20
3 4 27
4 3 20
5 3 20

Umweltaspekte beeinflussen mein Energieverhalten.

Value Count %
Geschirrspuler in Nebenzeiten nutzen 3 20
Heizzeiten abends anpassen 4 27
Beides gleichzeitig umsetzen 7 47
Keine der Empfehlungen umsetzen 1 7

Value Count %
1 0 0
2 0 0
3 0 0
4 7 47
5 8 53

Komforteinschrankungen wiirden mich von Verhaltensanderungen abhalten.

Value Count %
1 0 0
2 1 7
3 8 53
4 2 14
5 4 27

Wenn Massnahmen kompliziert sind, setze ich sie eher nicht um.

Value Count %
1 0 0
2 0 0
3 2 13
4 5 33
5 8 53




System (1 = strongly disagree, 5 = strongly agree).

Die dargestellten Informationen passen gut zu meinen personlichen Prioritaten (z.B. Kosten, Umwelt,

Komfort)
Value Count %
1 0 0
2 0 0
3 5 33
4 8 53
5 2 13

Die App bietet mir einen klaren Mehrwert.

Value Count %
1 0 0
2 0 0
3 1 7
4 4 27
5 10 67

Demographics

Wie alt sind Sie?

Alter Count %
18-24 1 7
25-34 7 47
35-44 3 20
45-54 0 0
55-64 3 20

65+ 1 7

In welchem Land leben Sie?

Land Count %

CH 10 67

FR 5 33

In welcher Art von Haushalt leben Sie?

Value Count %
Einzelpersonen Haushalt 3 20
Paar ohne Kinder 0 0
Paar mit Kindern 7 47
Familie (mehrere Generationen) 2 13
Wohngemeinschaft 3 20

Was ist lhre Wohnsituation?

Value Count %
Haus im Eigentum 4 27
Wohnung im Eigentum 2 13
Haus zur Miete 2 13
Wohnung zur Miete 7 47




Device Ranking

Ordnen Sie die Gerate danach, wie viel Strom (Watt) sie maximal verbrauchen (Eine Antwort wird
gezahlt, wenn das Gerét an der richtigen Position im Ranking platziert wurde).

Value Pre Test Post Test Comparison
Count % Count % Count %
Backofen 9 60 5 33 -4 -27
Waschmaschine 9 60 5 33 -4 -27
Fernsehr 11 73 8 53 -3 -20
Laptop 6 40 5 33 -1 -7
Lampe 6 40 5 33 -1 -7
Ordnen Sie die Gerite danach, wie viel Strom (kWh) sie im Monat im Durchschnitt verbrauchen (Eine
Antwort wird gezahlt, wenn das Gerat an der richtigen Position im Ranking platziert wurde).
Value Pre Test Post Test Comparison
Count % Count % Count %
Waschmaschine 7 47 14 93 7 46
Backofen 3 20 11 73 8 53
Fernsehr 5 33 8 53 3 20
Laptop 8 53 8 53 0 0
Lampe 8 53 9 60 1
Wie sicher sind Sie sich bei lhrer Einordnung von vorhin?
Value Pre Test Post Test Comparison
Count % Count % Count %
0-20% 1 7 0 0 -1 -7
21-40% 3 20 0 0 -3 -20
41-60% 5 33 4 27 -1 -6
61-80% 2 13 7 47 5 34
81-100% 4 27 4 27 0 0

User Test

TASK 1: Versuchen Sie anhand der gegebenen Informationen zu schéatzen, welches der folgenden

Gerate aktuell am meisten Strom verbraucht (Richtige Antwort = Waschmaschine).

Baseline Full Comparison
Value
Count % Count % Count %
Fernseher 0 0 0 0 0
Laptop 1 0 0 -1 -7
Waschmaschine 4 27 15 100 11 73
Beleuchtung 1 7 0 0 -1 -7
Weiss ich nicht 9 60 0 0 -9 -60
TASK 2: Versuchen Sie anhand der gegebenen Informationen zu schitzen, welches der folgenden
Gerédte im Januar am meisten Strom verbraucht und somit die héchsten Stromkosten verursacht.
(Richtige Antwort = Waschmaschine).
Value Baseline Full Comparison
Count % Count % Count %
Fernseher 1 0 0 -1 -7
Laptop 0 0 0 0 0
Waschmaschine 6 40 15 100 9 60
Beleuchtung 3 20 0 0 -3 -20
Weiss ich nicht 5 33 0 0 -5 -33
TASK 3: Wahlen Sie genau zwei MaRnahmen, die die Stromkosten in diesem Szenario am effektivsten
reduzieren wirden (Richtige Antwort = Stromverbraucher in Nebenzeiten nutzen und Heizzeiten
optimieren).
Value Baseline Full Comparison
Count % Count % Count %
Stromverbraucher
in Nebenzeiten 6 40 15 100 9 60
nutzen
Geréte ausschalten 6 40 0 0 -6 -40
Alte Gerdte 3 20 0 0 3 20
erneuern
Heizzeiten 7| a7 15 100 8 53
optimieren
Keine Veranderung 0 0 0 0 0 0
Weiss ich nicht 4 27 0 0 -4 -27




TASK 4: Zu welcher Uhrzeit ist der Stromverbrauch im Januar im Haushalt am hochsten? (Richtige

Antwort = Abends).

Baseline Full Comparison
Value
Count % Count % Count %

Morgens 1 7 0 0 -1 -7
Mittags 0 0 0 0 0 0
Abends 6 40 13 87 7 47
Nachts 1 7 13 1 6
Weiss ich nicht 7 47 0 0 -7 -47
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Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:29, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-16 13:24:31, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-16 13:24:31, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:33, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:33, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-16 13:24:34, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-16 13:24:34, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:40, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:40, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 13:24:41, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 13:24:41, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:44, System: null\

Tester Id: 39, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 13:24:44, System: null\

Tester Id: 39, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
13:24:45, System: null\



Tester Id: 39, EventType: pageView, PageName:

13:24:45, System: null\

Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 39, EventType: navigationClick, PageName: /smartmeter/analyze-main/summary, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-16 13:24:48, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:48, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:48, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:50, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:50, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:51, System: null\

Tester Id: 39, EventType: pageView, PageName:

2026-02-16 13:24:51, System: null\

Tester Id: 39, EventType: pageView, PageName:

13:26:38, System: null\

Tester Id: 39, EventType: pageView, PageName:

13:26:38, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:30:58, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:30:58, System: null\

Tester Id: 41, EventType: pageView, PageName:

14:31:49, System: null\

Tester Id: 41, EventType: pageView, PageName:

14:31:49, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:
PreSurvey, FeatureName: null, Scenario: null, Timestamp:
Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 41, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-16 14:32:10, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:10, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:10, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-16 14:32:46, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:46, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:46, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:47, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:47, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:48, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:48, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:49, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:49, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:50, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:50, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:51, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:32:51, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:59, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:32:59, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:33:05, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:33:05, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:33:07, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:33:07, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:33:13, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:33:13, System: null\

Tester Id: 41, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:33:15, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,



Tester Id: 41, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:33:15, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:33:15, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:33:15, System: null\

Tester Id: 41, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:33:44, System: null\

Tester Id: 41, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:33:44, System: null\

Tester Id: 41, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:33:46, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:33:46, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:33:46, System: null\

Tester Id: 41, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-16 14:33:50, System: null\

Tester Id: 41, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:33:50, System: null\

Tester Id: 41, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:33:50, System: null\

Tester Id: 41, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-16 14:35:25, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:35:25, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:35:25, System: null\

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-16 14:35:27, System: null\

Tester Id: 41, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:35:27, System: null\

Tester Id: 41, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:35:27, System: null\

Tester Id: 41, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-16 14:35:29, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:29, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:29, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-16 14:35:31, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-16 14:35:31, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:35, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:35, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:35:36, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:35:36, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:51, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:51, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:35:52, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:35:52, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:53, System: null\

Tester Id: 41, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:35:53, System: null\

Tester Id: 41, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-16 14:35:54, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:35:54, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:35:54, System: null\

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.basic_consumption.basic_consumption, Scenario: B, Timestamp: 2026-02-16 14:36:50, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:50, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:50, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:36:51, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:36:51, System: null\

Tester Id: 41, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-16 14:36:52, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:53, System: null\

Tester Id: 41, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:53, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:36:54, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:36:54, System: null\

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: B, Timestamp: 2026-02-16 14:36:56, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:56, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:56, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:36:57, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:36:57, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:59, System: null\

Tester Id: 41, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:36:59, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:37:00, System: null\

Tester Id: 41, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:37:00, System: null\

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-16 14:37:02, System: null\

Tester Id: 41, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:37:02, System: null\

Tester Id: 41, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:37:02, System: null\

Tester Id: 41, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-16 14:37:03, System: null\



Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:04, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:04, System: null\
Tester Id: 41, EventType: pageView, PageName
Timestamp: 2026-02-16 14:37:05, System: null\
Tester Id: 41, EventType: pageView, PageName
Timestamp: 2026-02-16 14:37:05, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:10, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:10, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 41, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:

footer_analyze, Scenario: B, Timestamp: 2026-0
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:11, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:11, System: null\

2-16 14:37:11, System: null\
: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 41, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:

B, Timestamp: 2026-02-16 14:37:20, System: nu
Tester Id: 41, EventType: pageView, PageName
14:37:20, System: null\
Tester Id: 41, EventType: pageView, PageName
14:37:20, System: null\

IN
: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 41, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-16 14:37:21, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:21, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:21, System: null\
Tester Id: 41, EventType: pageView, PageName
Timestamp: 2026-02-16 14:37:22, System: null\
Tester Id: 41, EventType: pageView, PageName
Timestamp: 2026-02-16 14:37:22, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:27, System: null\
Tester Id: 41, EventType: pageView, PageName
2026-02-16 14:37:27, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 41, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:

footer_analyze, Scenario: B, Timestamp: 2026-0

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:28, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:28, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:32, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:32, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:33, System: null\

Tester Id: 41, EventType: pageView, PageName:

2026-02-16 14:37:33, System: null\

Tester Id: 41, EventType: pageView, PageName:

14:39:38, System: null\

Tester Id: 41, EventType: pageView, PageName:

14:39:38, System: null\

2-16 14:37:28, System: null\
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:42:28, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:42:28, System: null\

Tester Id: 43, EventType: pageView, PageName:

14:43:22, System: null\

Tester Id: 43, EventType: pageView, PageName:

14:43:22, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:
PreSurvey, FeatureName: null, Scenario: null, Timestamp:
Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16

Tester Id: 43, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-16 14:43:22, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:23, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:23, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-16 14:43:31, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:31, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:31, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:31, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:31, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:33, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:33, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:34, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:34, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:35, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:35, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:38, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:38, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:42, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:42, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:43, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:43, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:45, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:45, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:46, System: null\

Tester Id: 43, EventType: pageView, PageName:

2026-02-16 14:43:46, System: null\

Tester Id: 43, EventType: pageView, PageName:

Timestamp: 2026-02-16 14:43:50, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,



Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:43:50, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:43:51, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:43:51, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-16 14:44:16, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:44:16, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:44:16, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:44:17, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:44:17, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:44:29, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:44:29, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-16 14:44:30, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:44:30, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:44:30, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-16 14:45:01, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:01, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:01, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-16 14:45:03, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-16 14:45:03, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:08, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:08, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-16 14:45:09, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:45:09, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-16 14:45:09, System: null\

Tester Id: 43, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:45:11, System: null\

Tester Id: 43, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:45:11, System: null\

Tester Id: 43, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:45:24, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:24, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:24, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-16 14:45:29, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:45:29, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:45:29, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:31, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:31, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: A, Timestamp: 2026-02-16 14:45:33, System: null\

Tester Id: 43, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:33, System: null\

Tester Id: 43, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:45:33, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:34, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:34, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-16 14:45:35, System: null\

Tester Id: 43, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:45:35, System: null\

Tester Id: 43, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:45:35, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-16 14:45:56, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-16 14:45:57, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:57, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:45:57, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-16 14:46:04, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:46:04, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:46:04, System: null\

Tester Id: 43, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-16 14:46:06, System: null\

Tester Id: 43, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:06, System: null\

Tester Id: 43, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:06, System: null\

Tester Id: 43, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:46:07, System: null\

Tester Id: 43, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:46:07, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short/month, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-16 14:46:09, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:09, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:09, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.basic_consumption.basic_consumption, Scenario: A, Timestamp: 2026-02-16 14:46:16, System: null\

Tester Id: 43, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:46:16, System: null\



Tester Id: 43, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:46:16, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:17, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:17, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:

A, Timestamp: 2026-02-16 14:46:18, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:46:18, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:46:18, System: null\

Tester Id: 43, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-16 14:46:19, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:19, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:19, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:

2026-02-16 14:46:21, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:

2026-02-16 14:46:21, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:23, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:23, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:46:24, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:46:24, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:52, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:46:52, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-16 14:46:53, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:53, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:46:53, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-16 14:47:07, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:47:07, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:47:07, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:47:09, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-16 14:47:09, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:47:15, System: null\

Tester Id: 43, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-16 14:47:15, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:47:16, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:47:16, System: null\

Tester Id: 43, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-16 14:47:20, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:47:20, System: null\

Tester Id: 43, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:47:20, System: null\

Tester Id: 43, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-16 14:47:24, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:24, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:24, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:47:25, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-16 14:47:25, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:28, System: null\

Tester Id: 43, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:28, System: null\

Tester Id: 43, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-16 14:47:28, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:47:28, System: null\

Tester Id: 43, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-16 14:47:28, System: null\

Tester Id: 43, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:30, System: null\

Tester Id: 43, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:30, System: null\

Tester Id: 43, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:31, System: null\

Tester Id: 43, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-16 14:47:31, System: null\

Tester Id: 43, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:52:02, System: null\

Tester Id: 43, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-16
14:52:02, System: null\



Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:11:05, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:11:05, System: null\

Tester Id: 45, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

15:12:05, System: null\

Tester Id: 45, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

15:12:05, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 45, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-17 15:12:06, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:06, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:06, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-17 15:12:25, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:25, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:25, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:26, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:26, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:29, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:29, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:30, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:30, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:31, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:31, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:32, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:32, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:34, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:34, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:35, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:35, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:36, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:36, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-17 15:12:39, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:39, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:39, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-17 15:12:56, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:56, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:12:56, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:57, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:57, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/month, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-17 15:12:59, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:59, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:12:59, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-17 15:13:19, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:19, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:19, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:20, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:20, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:23, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:23, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:24, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:24, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/day, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-17 15:13:27, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:27, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:27, System: null\

Tester Id: 45, EventType: pageView, PageName:

15:13:29, System: null\

Tester Id: 45, EventType: pageView, PageName:

15:13:29, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Tester Id: 45, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-17 15:13:30, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:30, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:30, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.basic_consumption.basic_consumption, Scenario: B, Timestamp: 2026-02-17 15:13:37, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:37, System: null\

Tester Id: 45, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:13:37, System: null\

Tester Id: 45, EventType: pageView, PageName:

2026-02-17 15:13:39, System: null\

BaseConsumptionOverview, FeatureName: null, Scenario: null,
BaseConsumptionOverview, FeatureName: null, Scenario: null,

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:



Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:13:39, System: null\

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: B, Timestamp: 2026-02-17 15:13:42, System: null\

Tester Id: 45, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-17 15:13:42, System: null\

Tester Id: 45, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-17 15:13:42, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:13:44, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:13:44, System: null\

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-17 15:13:46, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:13:46, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:13:46, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-17 15:13:47, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:13:47, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:13:47, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:13:49, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:13:49, System: null\

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-main/summary, FeatureName:
footer_activeDevices, Scenario: B, Timestamp: 2026-02-17 15:13:50, System: null\

Tester Id: 45, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:13:50, System: null\

Tester Id: 45, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:13:50, System: null\

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-17 15:14:15, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:14:15, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:14:15, System: null\

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-17 15:14:17, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:14:17, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:14:17, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-17 15:14:18, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:14:18, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:14:18, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-17 15:14:20, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-17 15:14:20, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:14:21, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:14:21, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-17 15:14:22, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-17 15:14:22, System: null\

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short/month, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-17 15:14:28, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:14:28, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:14:28, System: null\

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-17 15:15:07, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:07, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:07, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-17 15:15:08, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:08, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:08, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-17 15:15:09, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-17 15:15:09, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:14, System: null\

Tester Id: 45, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:14, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:15, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:15, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: wrappedReport, Scenario: null, Timestamp:
2026-02-17 15:15:18, System: null\

Tester Id: 45, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:19, System: null\

Tester Id: 45, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:19, System: null\

Tester Id: 45, EventType: featureClick, PageName: intro, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-17 15:15:23, System: null\

Tester Id: 45, EventType: pageView, PageName: Screen1, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:25, System: null\

Tester Id: 45, EventType: pageView, PageName: Screen1, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:25, System: null\

Tester Id: 45, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:29, System: null\

Tester Id: 45, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:29, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:30, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:30, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-17 15:15:33, System: null\



Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:33, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:33, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-17 15:15:40, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-17 15:15:40, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:47, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:47, System: null\

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-17 15:15:48, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:15:48, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:15:48, System: null\

Tester Id: 45, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-17 15:15:56, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:56, System: null\

Tester Id: 45, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:15:56, System: null\

Tester Id: 45, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-17 15:15:58, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:58, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:15:58, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-17 15:15:59, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-17 15:15:59, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:02, System: null\

Tester Id: 45, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:02, System: null\

Tester Id: 45, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-17 15:16:03, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:16:03, System: null\

Tester Id: 45, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-17 15:16:03, System: null\

Tester Id: 45, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:05, System: null\

Tester Id: 45, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:05, System: null\

Tester Id: 45, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:06, System: null\

Tester Id: 45, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:16:06, System: null\

Tester Id: 45, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:19:13, System: null\

Tester Id: 45, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:19:13, System: null\

Tester Id: 45, EventType: pageView, PageName: LandingPage, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:32:56, System: null\

Tester Id: 45, EventType: pageView, PageName: LandingPage, FeatureName: null, Scenario: null, Timestamp:

2026-02-17 15:32:56, System: null\



Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:10, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:10, System: null\

Tester Id: 47, EventType: pageView, PageName:

15:35:50, System: null\

Tester Id: 47, EventType: pageView, PageName:

15:35:50, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:
PreSurvey, FeatureName: null, Scenario: null, Timestamp:
Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Tester Id: 47, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-17 15:35:50, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:50, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:50, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 47, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-17 15:35:52, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:52, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:52, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:53, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:53, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:54, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:54, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:55, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:55, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:57, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:57, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:57, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:57, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:58, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:35:58, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:59, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:35:59, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:00, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:00, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:36:02, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:36:02, System: null\

Tester Id: 47, EventType: pageView, PageName:

15:36:30, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Tester Id: 47, EventType: pageView, PageName
15:36:30, System: null\

: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Tester Id: 47, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-17 15:36:30, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:30, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:30, System: null\

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 47, EventType: featureClick, PageName: AnalyzeMain, FeatureName:

analyze.basic_consumption.basic_consumption,
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:36:33, System: null\
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:36:33, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:34, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:34, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:35, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:35, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:37, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:37, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:38, System: null\

Tester Id: 47, EventType: pageView, PageName:

Timestamp: 2026-02-17 15:36:38, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:36:39, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:36:39, System: null\

Scenario: A, Timestamp: 2026-02-17 15:36:33, System: null\
: BaseConsumptionOverview, FeatureName: null, Scenario: null,

: BaseConsumptionOverview, FeatureName: null, Scenario: null,
BaseConsumptionPage, FeatureName: year, Scenario: null,
BaseConsumptionPage, FeatureName: year, Scenario: null,
BaseConsumptionOverview, FeatureName: null, Scenario: null,
BaseConsumptionOverview, FeatureName: null, Scenario: null,
BaseConsumptionPage, FeatureName: month, Scenario: null,
BaseConsumptionPage, FeatureName: month, Scenario: null,
BaseConsumptionOverview, FeatureName: null, Scenario: null,
BaseConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 47, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-17 15:36:41, System: null\

Tester Id: 47, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:36:41, System: null\

Tester Id: 47, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:36:41, System: null\

Tester Id: 47, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-17 15:36:43, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:43, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:43, System: null\
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:36:43, System: null\
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:36:43, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:45, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:45, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 47, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_activeDevices, Scenario: A, Timestamp: 2026-02-17 15:36:48, System: null\

Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:36:48, System: null\

: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:



Tester Id: 47, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-17 15:36:48, System: null\

Tester Id: 47, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-17 15:37:02, System: null\

Tester Id: 47, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-17 15:37:02, System: null\

Tester Id: 47, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-17 15:37:02, System: null\

Tester Id: 47, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-17 15:37:04, System: null\

Tester Id: 47, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
15:37:04, System: null\

Tester Id: 47, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-17

Tester Id: 51, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:45:05, System: null\

Tester Id: 51, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:45:05, System: null\

Tester Id: 51, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:46:40, System: null\

Tester Id: 51, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:46:40, System: null\

Tester Id: 51, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:46:41, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-20 15:46:41, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

15:37:04, System: null\

Tester Id: 47, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-17 15:37:05, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:37:05, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:37:05, System: null\
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:37:06, System: null\
Tester Id: 47, EventType: pageView, PageName
Timestamp: 2026-02-17 15:37:06, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:37:10, System: null\
Tester Id: 47, EventType: pageView, PageName
2026-02-17 15:37:10, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 47, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-17 15:37:10, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:10, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:10, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:18, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:18, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:19, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:37:19, System: null\

Tester Id: 47, EventType: pageView, PageName:

15:39:16, System: null\

Tester Id: 47, EventType: pageView, PageName:

15:39:16, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:39:23, System: null\

Tester Id: 47, EventType: pageView, PageName:

2026-02-17 15:39:23, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-17
LandingPage, FeatureName: null, Scenario: null, Timestamp:

LandingPage, FeatureName: null, Scenario: null, Timestamp:

2026-02-20 15:46:41, System: null\

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-20 15:46:56, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:46:56, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:46:56, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:46:57, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:46:57, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:46:58, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:46:58, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:46:59, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:46:59, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:00, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:00, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:47:01, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:47:01, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:03, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:03, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:47:04, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:47:04, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:21, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:47:21, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:47:22, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:47:22, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-20 15:47:39, System: null\



Tester Id: 51, EventType: pageView, PageName
Timestamp: 2026-02-20 15:47:39, System: null\
Tester Id: 51, EventType: pageView, PageName
Timestamp: 2026-02-20 15:47:39, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:47:40, System: null\

Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:47:40, System: null\

Tester Id: 51, EventType: pageView, PageName
Timestamp: 2026-02-20 15:47:48, System: null\
Tester Id: 51, EventType: pageView, PageName
Timestamp: 2026-02-20 15:47:48, System: null\

: ConsumptionOverview, FeatureName: null, Scenario: null,

: ConsumptionOverview, FeatureName: null, Scenario: null,

: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

: ConsumptionOverview, FeatureName: null, Scenario: null,

: ConsumptionOverview, FeatureName: null, Scenario: null,

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-20 15:47:49, System: null\

Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:47:49, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:47:49, System: null\

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-20 15:48:11, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:48:11, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:48:11, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:48:12, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:48:12, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:48:14, System: null\

Tester Id: 51, EventType: pageView, PageName:

Timestamp: 2026-02-20 15:48:14, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:48:16, System: null\

Tester Id: 51, EventType: pageView, PageName:

2026-02-20 15:48:16, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/day, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-20 15:48:17, System: null\

Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:48:17, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:48:17, System: null\

Tester Id: 51, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-20

15:48:19, System: null\

Tester Id: 51, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-20

15:48:19, System: null\

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 51, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-20 15:48:22, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:48:22, System: null\
Tester Id: 51, EventType: pageView, PageName
2026-02-20 15:48:22, System: null\

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: A, Timestamp: 2026-02-20 15:48:26, System: null\

Tester Id: 51, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-20 15:48:26, System: null\

Tester Id: 51, EventType: pageView, PageName: ComparisonConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-20 15:48:26, System: null\

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:27, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:27, System: null\

ComparisonConsumptionPage, FeatureName: year, Scenario: null,

ComparisonConsumptionPage, FeatureName: year, Scenario: null,

Tester Id: 51, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:

2026-02-20 15:48:29, System: null\

Tester Id: 51, EventType: featureClick, PageName: null, FeatureName: newerPeriod, Scenario: null, Timestamp:

2026-02-20 15:48:31, System: null\

Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:32, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:32, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:33, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:33, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:35, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:35, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:36, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:36, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:39, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:39, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:41, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:41, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:42, System: null\
Tester Id: 51, EventType: pageView, PageName:
Timestamp: 2026-02-20 15:48:42, System: null\
Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:43, System: null\

Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:43, System: null\

ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionPage, FeatureName: month, Scenario: null,
ComparisonConsumptionPage, FeatureName: month, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionPage, FeatureName: week, Scenario: null,
ComparisonConsumptionPage, FeatureName: week, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionPage, FeatureName: day, Scenario: null,
ComparisonConsumptionPage, FeatureName: day, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-20 15:48:50, System: null\

Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:50, System: null\
Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:50, System: null\

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 51, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Waschmaschine OG,

Scenario: null, Timestamp: 2026-02-20 15:48:53,
Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:55, System: null\
Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:48:55, System: null\

System: null\
ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-20 15:49:06, System: null\

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-20 15:49:08, System: null\

Tester Id: 51, EventType: pageView, PageName:
2026-02-20 15:49:08, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:



Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:49:08, System: null\

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.basic_consumption.basic_consumption, Scenario: A, Timestamp: 2026-02-20 15:49:09, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-20 15:49:09, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-20 15:49:09, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-20 15:49:10, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-20 15:49:10, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-20 15:49:11, System: null\

Tester Id: 51, EventType: pageView, PageName: BaseConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-20 15:49:11, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:49:11, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:49:11, System: null\

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-20 15:49:15, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:49:15, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:49:15, System: null\

Tester Id: 51, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-20 15:49:18, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:49:18, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:49:18, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-20 15:49:20, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-20 15:49:20, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:49:56, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:49:56, System: null\

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-20 15:49:57, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:49:57, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:49:57, System: null\

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-20 15:50:07, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:50:07, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:50:07, System: null\

Tester Id: 51, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-20 15:50:09, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:09, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:09, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-20 15:50:10, System: null\

Tester Id: 51, EventType: pageView, PageName: ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-02-20 15:50:10, System: null\

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short/week, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-20 15:50:13, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:50:13, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:50:13, System: null\

Tester Id: 51, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-20 15:50:19, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:50:19, System: null\

Tester Id: 51, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:50:19, System: null\

Tester Id: 51, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-20 15:50:21, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:21, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:21, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-20 15:50:23, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-20 15:50:23, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:29, System: null\

Tester Id: 51, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:29, System: null\

Tester Id: 51, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-20 15:50:30, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:50:30, System: null\

Tester Id: 51, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-20 15:50:30, System: null\

Tester Id: 51, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:45, System: null\

Tester Id: 51, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:45, System: null\

Tester Id: 51, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:47, System: null\

Tester Id: 51, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-20 15:50:47, System: null\

Tester Id: 51, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:53:50, System: null\

Tester Id: 51, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-20
15:53:50, System: null\



Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:16:35, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:16:35, System: null\

Tester Id: 53, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

16:19:41, System: null\

Tester Id: 53, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

16:19:41, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 53, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-25 16:19:57, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:19:57, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:19:57, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-25 16:19:59, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:19:59, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:19:59, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:00, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:00, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:01, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:01, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:02, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:02, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:04, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:04, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:04, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:04, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:06, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:06, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:07, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:07, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:08, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:08, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:09, System: null\

Tester Id: 53, EventType: pageView, PageName:

2026-02-25 16:20:09, System: null\

Tester Id: 53, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:20:41, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,

Tester Id: 53, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:20:41, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 16:20:42, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:20:42, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:20:42, System: null\

Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-25 16:21:36, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:21:36, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:21:36, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:21:37, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:21:37, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:21:38, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:21:38, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:21:39, System: null\

Tester Id: 53, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:21:39, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/month, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 16:21:41, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:21:41, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:21:41, System: null\

Tester Id: 53, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:21:44, System: null\

Tester Id: 53, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:21:44, System: null\

Tester Id: 53, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:21:46, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:21:46, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:21:46, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-25 16:21:50, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 16:21:54, System: null\

Tester Id: 53, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:21:54, System: null\

Tester Id: 53, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:21:54, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 16:22:20, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-25 16:22:21, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:22:21, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:22:21, System: null\



Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: B, Timestamp: 2026-02-25 16:22:24, System: null\

Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:24, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:24, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:25, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:25, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:26, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:22:26, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:27, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:27, System: null\

ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionPage, FeatureName: year, Scenario: null,
ComparisonConsumptionPage, FeatureName: year, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:22:32, System: null\
Tester Id: 53, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

16:22:32, System: null\
Tester Id: 53, EventType: pageView, PageName:
16:22:32, System: null\

Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Tester Id: 53, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:

2026-02-25 16:22:34, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:34, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:34, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:34, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:34, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:36, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:36, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:37, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:37, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:38, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:38, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:39, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:39, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:41, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:41, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:42, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:22:42, System: null\

ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
ShortReportPage, FeatureName: week, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: year, Scenario: null, Timestamp:

ShortReportPage, FeatureName: year, Scenario: null, Timestamp:

Tester Id: 53, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:22:44, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:22:44, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:22:45, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:22:45, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short/month, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:22:48, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:22:48, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:22:48, System: null\

Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:22:58, System: null\

Tester Id: 53, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:22:58, System: null\

Tester Id: 53, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:22:58, System: null\

Tester Id: 53, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-25 16:22:59, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:22:59, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:22:59, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:23:03, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:23:03, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:23:24, System: null\

Tester Id: 53, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:23:24, System: null\

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:23:24, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:23:24, System: null\

Tester Id: 53, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:23:24, System: null\

Tester Id: 53, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:23:38, System: null\

Tester Id: 53, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:23:38, System: null\

Tester Id: 53, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:23:38, System: null\

Tester Id: 53, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-25 16:23:39, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:23:39, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:23:39, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:23:40, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:23:40, System: null\

Tester Id: 53, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:23:46, System: null\



Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:46, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:47, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:47, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:49, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:49, System: null\

Tester Id: 53, EventType: pageView, PageName:
16:23:49, System: null\

Tester Id: 53, EventType: pageView, PageName:
16:23:49, System: null\

ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Tester Id: 53, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-25 16:23:50, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:50, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:23:50, System: null\

Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:23:51, System: null\
Tester Id: 53, EventType: pageView, PageName:
Timestamp: 2026-02-25 16:23:51, System: null\
Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:06, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:06, System: null\

DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 53, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:24:06, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:06, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:06, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:11, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:11, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:12, System: null\

Tester Id: 53, EventType: pageView, PageName:
2026-02-25 16:24:12, System: null\

Tester Id: 53, EventType: pageView, PageName:
16:26:43, System: null\

Tester Id: 53, EventType: pageView, PageName:
16:26:43, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:32:21, System: null\

Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:32:21, System: null\

Tester Id: 57, EventType: pageView, PageName
16:33:12, System: null\

Tester Id: 57, EventType: pageView, PageName
16:33:12, System: null\

: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Tester Id: 57, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-25 16:33:13, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:33:13, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:33:13, System: null\

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-25 16:33:25, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:25, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:25, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:26, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:26, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:29, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:29, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:31, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:31, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:32, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:32, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:33, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:33, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:35, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:35, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:36, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:36, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:38, System: null\

Tester Id: 57, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:33:38, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:33:39, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:33:39, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-25 16:34:36, System: null\



Tester Id: 57, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:34:36, System: null\

Tester Id: 57, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:34:36, System: null\

Tester Id: 57, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:34:38, System: null\

Tester Id: 57, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:34:38, System: null\

Tester Id: 57, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:34:43, System: null\

Tester Id: 57, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-25 16:34:43, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 16:34:44, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:34:44, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:34:44, System: null\

Tester Id: 57, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:34:47, System: null\

Tester Id: 57, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:34:47, System: null\

Tester Id: 57, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:34:48, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:34:48, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:34:48, System: null\

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:35:02, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:02, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:02, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:04, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:04, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 16:35:05, System: null\

Tester Id: 57, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:05, System: null\

Tester Id: 57, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:05, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 16:35:11, System: null\

Tester Id: 57, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Waschmaschine OG,
Scenario: null, Timestamp: 2026-02-25 16:35:14, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/active-devices/details/12, FeatureName:
footer_activeDevices, Scenario: B, Timestamp: 2026-02-25 16:35:15, System: null\

Tester Id: 57, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:15, System: null\

Tester Id: 57, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:15, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-25 16:35:16, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:16, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:16, System: null\

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:35:21, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:21, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:21, System: null\

Tester Id: 57, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-25 16:35:22, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:22, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:22, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:35:23, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-25 16:35:23, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:24, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:24, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:35:25, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:35:25, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:29, System: null\

Tester Id: 57, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:29, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/analyze-summary/short, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:35:30, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:30, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:30, System: null\

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:35:37, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:37, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:35:37, System: null\

Tester Id: 57, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-25 16:35:39, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:39, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:39, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:35:40, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:35:40, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:44, System: null\

Tester Id: 57, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:35:44, System: null\

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:35:45, System: null\



Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:45, System: null\

Tester Id: 57, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 16:35:45, System: null\

Tester Id: 57, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 16:36:08, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:36:08, System: null\

Tester Id: 57, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

Tester Id: 59, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:50:35, System: null\

Tester Id: 59, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:50:35, System: null\

Tester Id: 59, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:54:27, System: null\

Tester Id: 59, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:54:27, System: null\

Tester Id: 59, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

16:36:08, System: null\

Tester Id: 57, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-25 16:36:09, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:36:09, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:36:09, System: null\
Tester Id: 57, EventType: pageView, PageName
Timestamp: 2026-02-25 16:36:10, System: null\
Tester Id: 57, EventType: pageView, PageName
Timestamp: 2026-02-25 16:36:10, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:36:13, System: null\
Tester Id: 57, EventType: pageView, PageName
2026-02-25 16:36:13, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedReportPage, FeatureName: month, Scenario: null,
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 57, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 16:36:14, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:14, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:14, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:16, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:16, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:17, System: null\

Tester Id: 57, EventType: pageView, PageName:

2026-02-25 16:36:17, System: null\

Tester Id: 57, EventType: pageView, PageName:

16:41:33, System: null\

Tester Id: 57, EventType: pageView, PageName:

16:41:33, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

2026-02-25 16:54:29, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:54:29, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:54:29, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 59, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-25 16:56:09, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:09, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:09, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:11, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:11, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:15, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:15, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:15, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:15, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:19, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:19, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:20, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:20, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:22, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:22, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:23, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:23, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:41, System: null\

Tester Id: 59, EventType: pageView, PageName:

Timestamp: 2026-02-25 16:56:41, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:43, System: null\

Tester Id: 59, EventType: pageView, PageName:

2026-02-25 16:56:43, System: null\

Tester Id: 59, EventType: pageView, PageName:

16:57:36, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25



Tester Id: 59, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:57:36, System: null\

Tester Id: 59, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:57:37, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:57:37, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:57:37, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-25 16:58:11, System: null\

Tester Id: 59, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:11, System: null\

Tester Id: 59, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:11, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-25 16:58:16, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-02-25 16:58:29, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-25 16:58:30, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:30, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:30, System: null\

Tester Id: 59, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-25 16:58:32, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:32, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:32, System: null\

Tester Id: 59, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-25 16:58:36, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:36, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:36, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:58:39, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:58:39, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:41, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:41, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:42, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:42, System: null\

Tester Id: 59, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-25 16:58:43, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:43, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:43, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:58:44, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-25 16:58:44, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:45, System: null\

Tester Id: 59, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:45, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:46, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:46, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/analyze-main/summary, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 16:58:46, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:46, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:46, System: null\

Tester Id: 59, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-02-25 16:58:49, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:49, System: null\

Tester Id: 59, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
16:58:49, System: null\

Tester Id: 59, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-25 16:58:50, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:50, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:50, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:58:51, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 16:58:51, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:53, System: null\

Tester Id: 59, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:58:53, System: null\

Tester Id: 59, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 16:58:54, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:54, System: null\

Tester Id: 59, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-25 16:58:54, System: null\

Tester Id: 59, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:59:09, System: null\

Tester Id: 59, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:59:09, System: null\

Tester Id: 59, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:59:10, System: null\

Tester Id: 59, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 16:59:10, System: null\

Tester Id: 59, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:02:09, System: null\

Tester Id: 59, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:02:09, System: null\



Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:03:59, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:03:59, System: null\

Tester Id: 61, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

17:04:42, System: null\

Tester Id: 61, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25

17:04:42, System: null\

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 61, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-25 17:04:43, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:43, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:43, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 61, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-25 17:04:45, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:45, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:45, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:46, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:46, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:47, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:47, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:48, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:48, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:49, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:49, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:50, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:50, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:52, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:52, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:52, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:52, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:53, System: null\

Tester Id: 61, EventType: pageView, PageName:

Timestamp: 2026-02-25 17:04:53, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

Tester Id: 61, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-25 17:04:54, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:54, System: null\

Tester Id: 61, EventType: pageView, PageName:

2026-02-25 17:04:54, System: null\

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 61, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:05:33, System: null\

Tester Id: 61, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:05:33, System: null\

Tester Id: 61, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:05:34, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:05:34, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:05:34, System: null\

Tester Id: 61, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 17:05:35, System: null\

Tester Id: 61, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:05:35, System: null\

Tester Id: 61, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:05:35, System: null\

Tester Id: 61, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-25 17:05:43, System: null\

Tester Id: 61, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-25 17:05:44, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:05:44, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:05:44, System: null\

Tester Id: 61, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-25 17:05:45, System: null\

Tester Id: 61, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:05:45, System: null\

Tester Id: 61, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:05:45, System: null\

Tester Id: 61, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-25 17:05:47, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:05:47, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:05:47, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 17:05:52, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-25 17:05:52, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:04, System: null\

Tester Id: 61, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:04, System: null\

Tester Id: 61, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-25 17:06:05, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:06:05, System: null\

Tester Id: 61, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-25 17:06:05, System: null\

Tester Id: 61, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:28, System: null\

Tester Id: 61, EventType: pageView, PageName: LandingPage2, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:28, System: null\

Tester Id: 61, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:29, System: null\

Tester Id: 61, EventType: pageView, PageName: PostSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-25 17:06:29, System: null\



Tester Id: 61, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:10:42, System: null\
Tester Id: 61, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-25
17:10:42, System: null\

Tester Id: 65, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:03:57, System: null\

Tester Id: 65, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:03:57, System: null\

Tester Id: 65, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:07:59, System: null\

Tester Id: 65, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:07:59, System: null\

Tester Id: 65, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:08:09, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 22:08:09, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 22:08:09, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-26 22:08:29, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:29, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:29, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:08:32, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:08:32, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:41, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:41, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
2026-02-26 22:08:42, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
2026-02-26 22:08:42, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:47, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:47, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:08:50, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:08:50, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:56, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:08:56, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-02-26 22:08:57, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 22:08:57, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 22:08:57, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-26 22:09:08, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-26 22:09:09, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-26 22:09:10, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-26 22:09:12, System: null\



Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:12, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:12, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:13, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:13, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:22, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:22, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:24, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:24, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:28, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:28, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:29, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:29, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:33, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:33, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:35, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:35, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:41, System: null\

Tester Id: 65, EventType: pageView, PageName:

Timestamp: 2026-02-26 22:09:41, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:42, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:09:42, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-02-26 22:10:03, System: null\

Tester Id: 65, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

22:11:23, System: null\

Tester Id: 65, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

22:11:23, System: null\

Tester Id: 65, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 22:11:26, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:11:26, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:11:26, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Scenario: B, Timestamp: 2026-02-26 22:11:43, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:11:43, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:11:43, System: null\

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-02-26 22:12:45, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-02-26 22:12:47, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:12:47, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:12:47, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-26 22:12:53, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:12:53, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:12:53, System: null\

Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-02-26 22:13:01, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:01, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:01, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:13:03, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:13:03, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:05, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:05, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:13:06, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:13:06, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:19, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:19, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:13:20, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
2026-02-26 22:13:20, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:23, System: null\

Tester Id: 65, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:23, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:24, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:24, System: null\

Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-26 22:13:28, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:28, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:28, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:30, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:30, System: null\



Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: wrappedReport, Scenario: null, Timestamp:

2026-02-26 22:13:31, System: null\

Tester Id: 65, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:32, System: null\

Tester Id: 65, EventType: pageView, PageName: IntroScreen, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:13:32, System: null\

Tester Id: 65, EventType: featureClick, PageName: intro, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:13:38, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen1, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:40, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen1, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:40, System: null\

Tester Id: 65, EventType: featureClick, PageName: screen1, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:13:43, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen2, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:45, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen2, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:45, System: null\

Tester Id: 65, EventType: featureClick, PageName: screen2, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:13:48, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen3, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:50, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen3, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:50, System: null\

Tester Id: 65, EventType: featureClick, PageName: screen3, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:13:53, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen4, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:55, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen4, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:13:55, System: null\

Tester Id: 65, EventType: featureClick, PageName: screen4, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:13:59, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen5, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:01, System: null\

Tester Id: 65, EventType: pageView, PageName: Screen5, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:01, System: null\

Tester Id: 65, EventType: featureClick, PageName: screen5, FeatureName: NextButton, Scenario: null, Timestamp:
2026-02-26 22:14:04, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:06, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:06, System: null\

Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-26 22:14:09, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:14:09, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:14:09, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-26 22:14:10, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-26 22:14:10, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail/month, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-26 22:14:23, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:14:23, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:14:23, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-26 22:14:41, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:41, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:14:41, System: null\

Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-26 22:14:43, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:14:43, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:14:43, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-26 22:14:46, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-02-26 22:14:46, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:15:03, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:15:03, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:15:04, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:15:04, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:15:05, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:15:05, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-26 22:15:22, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:15:22, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 22:15:22, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:15:24, System: null\

Tester Id: 65, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:15:24, System: null\

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/day, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-26 22:15:30, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:15:30, System: null\

Tester Id: 65, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 22:15:30, System: null\

Tester Id: 65, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-26 22:15:43, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:15:43, System: null\

Tester Id: 65, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
22:15:43, System: null\

Tester Id: 65, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-02-26 22:15:47, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:15:47, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 22:15:47, System: null\

Tester Id: 65, EventType: pageView, PageName: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 22:15:55, System: null\



Tester Id: 65, EventType: pageView, PageName
2026-02-26 22:15:55, System: null\

Tester Id: 65, EventType: pageView, PageName
2026-02-26 22:16:05, System: null\

Tester Id: 65, EventType: pageView, PageName
2026-02-26 22:16:05, System: null\

Tester Id: 65, EventType: pageView, PageName
Timestamp: 2026-02-26 22:16:07, System: null\
Tester Id: 65, EventType: pageView, PageName
Timestamp: 2026-02-26 22:16:07, System: null\

: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedReportPage, FeatureName: month, Scenario: null,

: DetailedReportPage, FeatureName: month, Scenario: null,

Tester Id: 65, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail/month, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-02-26 22:16:18, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:18, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:18, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:21, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:21, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:23, System: null\

Tester Id: 65, EventType: pageView, PageName:

2026-02-26 22:16:23, System: null\

Tester Id: 65, EventType: pageView, PageName:

22:19:56, System: null\

Tester Id: 65, EventType: pageView, PageName:

22:19:56, System: null\

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:

PostSurvey, FeatureName: null, Scenario: null, Timestamp:

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

Tester Id: 69, EventType: pageView, PageName
2026-02-26 23:39:15, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-26 23:39:15, System: null\

Tester Id: 69, EventType: pageView, PageName
23:42:53, System: null\

Tester Id: 69, EventType: pageView, PageName
23:42:53, System: null\

: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

Tester Id: 69, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:43:03, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-26 23:43:03, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-26 23:43:03, System: null\

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-26 23:43:49, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:43:49, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:43:49, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:43:56, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:43:56, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:45:03, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:45:03, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:45:04, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:45:04, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:45:56, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:45:56, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:45:58, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:45:58, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:46:21, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:46:21, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:46:28, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:46:28, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:47:02, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-26 23:47:02, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-26 23:47:06, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-26 23:47:06, System: null\

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-26 23:47:25, System: null\



Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:47:25, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:47:25, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 23:47:30, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 23:47:30, System: null\

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-02-26 23:49:36, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:49:36, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:49:36, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 23:49:38, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 23:49:38, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:49:45, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:49:45, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 23:49:46, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-02-26 23:49:46, System: null\

Tester Id: 69, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

23:50:00, System: null\

Tester Id: 69, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

23:50:00, System: null\

Tester Id: 69, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-02-26 23:50:06, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 23:50:06, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-02-26 23:50:06, System: null\

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-02-26 23:50:24, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:50:24, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-02-26 23:50:24, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 23:50:26, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
2026-02-26 23:50:26, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:50:37, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:50:43, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:50:45, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:50:47, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:50:59, System: null\

Tester Id: 69, EventType: featureClick, PageName: null, FeatureName: olderPeriod, Scenario: null, Timestamp:
2026-02-26 23:51:06, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:21, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:29, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:33, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:36, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:37, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:40, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:41, System: null\

Tester Id: 69, EventType: featureClick, PageName:

2026-02-26 23:51:44, System: null\

null, FeatureName:
null, FeatureName:
null, FeatureName:
null, FeatureName:
null, FeatureName:
null, FeatureName:
null, FeatureName:

null, FeatureName:

olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:
olderPeriod, Scenario: null, Timestamp:

latestPeriod, Scenario: null, Timestamp:

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-26 23:51:46, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-26 23:51:46, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:

2026-02-26 23:51:48, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:

2026-02-26 23:51:48, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-26 23:51:50, System: null\

Tester Id: 69, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,

Timestamp: 2026-02-26 23:51:50, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

2026-02-26 23:51:51, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

2026-02-26 23:51:51, System: null\

Tester Id: 69, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,

Scenario: B, Timestamp: 2026-02-26 23:52:06, System: null\
Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:52:06, System: null\

Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:52:06, System: null\

Tester Id: 69, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Backofen, Scenario:

null, Timestamp: 2026-02-26 23:52:15, System: null\
Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:52:33, System: null\

Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:52:33, System: null\

Tester Id: 69, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Lampe Bad (OG),

Scenario: null, Timestamp: 2026-02-26 23:53:42, System: null\
Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:53:56, System: null\

Tester Id: 69, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

2026-02-26 23:53:56, System: null\

Tester Id: 69, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,

Scenario: B, Timestamp: 2026-02-26 23:55:00, System: null\
Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

2026-02-26 23:55:00, System: null\

Tester Id: 69, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

2026-02-26 23:55:00, System: null\

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:

B, Timestamp: 2026-02-26 23:55:05, System: null\



Tester Id: 69, EventType: pageView, PageName:
23:55:05, System: null\
Tester Id: 69, EventType: pageView, PageName:
23:55:05, System: null\

Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26

Tester Id: 69, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:

2026-02-26 23:56:20, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:20, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:20, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:22, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:22, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:35, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:35, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:38, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:56:38, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:58:18, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:58:18, System: null\

Tester Id: 69, EventType: pageView, PageName:
23:58:20, System: null\

Tester Id: 69, EventType: pageView, PageName:
23:58:20, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:58:21, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-26 23:58:21, System: null\

ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: year, Scenario: null, Timestamp:
ShortReportPage, FeatureName: year, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortReportPage, FeatureName: month, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
ShortOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-26
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName:
analyze.other_households.other_households, Scenario: B, Timestamp: 2026-02-27 00:00:34, System: null\

Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:00:34, System: null\
Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:00:34, System: null\
Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:00:38, System: null\
Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:00:38, System: null\
Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:01:44, System: null\
Tester Id: 69, EventType: pageView, PageName:
Timestamp: 2026-02-27 00:01:44, System: null\
Tester Id: 69, EventType: pageView, PageName:
2026-02-27 00:01:45, System: null\

Tester Id: 69, EventType: pageView, PageName:
2026-02-27 00:01:45, System: null\

ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionPage, FeatureName: month, Scenario: null,
ComparisonConsumptionPage, FeatureName: month, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
ComparisonConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 69, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-27 00:01:52, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:01:52, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-27 00:01:52, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-27 00:01:54, System: null\

Tester Id: 69, EventType: pageView, PageName:

Timestamp: 2026-02-27 00:01:54, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-27 00:02:30, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-27 00:02:30, System: null\

Tester Id: 69, EventType: pageView, PageName:

00:02:37, System: null\

Tester Id: 69, EventType: pageView, PageName:

00:02:37, System: null\

Tester Id: 69, EventType: pageView, PageName:

2026-02-27 00:02:38, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:02:38, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-27 00:05:47, System: null\

Tester Id: 69, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
00:05:47, System: null\

Tester Id: 69, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27

Tester Id: 69, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-02-27 00:01:50, System: null\

Tester Id: 69, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
00:01:50, System: null\

Tester Id: 69, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
00:01:50, System: null\

00:05:47, System: null\

Tester Id: 69, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-02-27 00:05:48, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:05:48, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:05:48, System: null\

Tester Id: 69, EventType: pageView, PageName
Timestamp: 2026-02-27 00:05:50, System: null\
Tester Id: 69, EventType: pageView, PageName
Timestamp: 2026-02-27 00:05:50, System: null\
Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:03, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:03, System: null\

Tester Id: 69, EventType: pageView, PageName
00:06:05, System: null\

Tester Id: 69, EventType: pageView, PageName
00:06:05, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:06, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:06, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:15, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:15, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:18, System: null\

Tester Id: 69, EventType: pageView, PageName
2026-02-27 00:06:18, System: null\

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedReportPage, FeatureName: month, Scenario: null,

: DetailedReportPage, FeatureName: month, Scenario: null,

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

: LandingPage2, FeatureName: null, Scenario: null, Timestamp:

: LandingPage2, FeatureName: null, Scenario: null, Timestamp:

: PostSurvey, FeatureName: null, Scenario: null, Timestamp:

: PostSurvey, FeatureName: null, Scenario: null, Timestamp:



Tester Id: 69, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
00:11:04, System: null\
Tester Id: 69, EventType: pageView, PageName: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-02-27
00:11:04, System: null\

Tester Id: 75, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:54:54, System: null

Tester Id: 75, EventType: pageView, PageName: PreSurvey, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:54:54, System: null

Tester Id: 75, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:57:21, System: null

Tester Id: 75, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:57:21, System: null

Tester Id: 75, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:57:22, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 21:57:22, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 21:57:22, System: null

Tester Id: 75, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-03-02 21:57:33, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-03-02 21:57:33, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-03-02 21:57:33, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-03-02 21:57:34, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
2026-03-02 21:57:34, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-03-02 21:57:37, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionOverview, FeatureName: null, Scenario: null,
Timestamp: 2026-03-02 21:57:37, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
2026-03-02 21:57:37, System: null

Tester Id: 75, EventType: pageView, PageName: ConsumptionPage, FeatureName: week, Scenario: null, Timestamp:
2026-03-02 21:57:37, System: null

Tester Id: 75, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/week, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-03-02 21:57:38, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 21:57:38, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 21:57:38, System: null

Tester Id: 75, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:34, System: null

Tester Id: 75, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:34, System: null

Tester Id: 75, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:59:35, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 21:59:35, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 21:59:35, System: null

Tester Id: 75, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-03-02 21:59:40, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:40, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:40, System: null

Tester Id: 75, EventType: featureClick, PageName: Reports, FeatureName: shortReport, Scenario: null, Timestamp:
2026-03-02 21:59:42, System: null

Tester Id: 75, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:59:42, System: null



Tester Id: 75, EventType: pageView, PageName: ShortOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:59:42, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:43, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
21:59:43, System: null

Tester Id: 75, EventType: navigationClick, PageName: /smartmeter/analyze-main/summary, FeatureName:
footer_activeDevices, Scenario: A, Timestamp: 2026-03-02 21:59:44, System: null

Tester Id: 75, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:59:44, System: null

Tester Id: 75, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 21:59:44, System: null

Tester Id: 75, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-03-02 22:00:04, System: null

Tester Id: 75, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-03-02 22:00:05, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 22:00:05, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 22:00:05, System: null

Tester Id: 75, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-03-02 22:00:15, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:15, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:15, System: null

Tester Id: 75, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-03-02 22:00:18, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:00:18, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:00:18, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-03-02 22:00:19, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-03-02 22:00:19, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:00:22, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:00:22, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:24, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:24, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 22:00:24, System: null

Tester Id: 75, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-02 22:00:24, System: null

Tester Id: 75, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-03-02 22:00:36, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:36, System: null

Tester Id: 75, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:00:36, System: null

Tester Id: 75, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-03-02 22:00:37, System: null

Tester Id: 75, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:00:37, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:37, System: null

Tester Id: 75, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:00:38, System: null

Tester Id: 75, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:00:38, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:41, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:41, System: null

Tester Id: 75, EventType: pageView, PageName:

22:00:42, System: null

Tester Id: 75, EventType: pageView, PageName:

22:00:42, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:43, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:43, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:51, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:51, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:52, System: null

Tester Id: 75, EventType: pageView, PageName:

2026-03-02 22:00:52, System: null

Tester Id: 75, EventType: pageView, PageName:

22:05:13, System: null

Tester Id: 75, EventType: pageView, PageName:

22:05:13, System: null

DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-02



Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:12:55, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:12:55, System: null

Tester Id: 77, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

22:15:11, System: null

Tester Id: 77, EventType: pageView, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

22:15:11, System: null

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

PreSurvey, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 77, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-03-02 22:15:28, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:15:28, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:15:28, System: null

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:15:50, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:15:50, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:15:50, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:15:57, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:15:57, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:04, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:04, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:05, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:05, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:16:28, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:28, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:28, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:32, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:32, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:39, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:39, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:45, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:45, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:16:50, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:50, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:16:50, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:16:51, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:

Tester Id: 77, EventType: pageView, PageName
2026-03-02 22:16:51, System: null

Tester Id: 77, EventType: pageView, PageName
Timestamp: 2026-03-02 22:17:03, System: null
Tester Id: 77, EventType: pageView, PageName
Timestamp: 2026-03-02 22:17:03, System: null
Tester Id: 77, EventType: pageView, PageName
2026-03-02 22:17:04, System: null

Tester Id: 77, EventType: pageView, PageName
2026-03-02 22:17:04, System: null

: ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
: ConsumptionOverview, FeatureName: null, Scenario: null,

: ConsumptionOverview, FeatureName: null, Scenario: null,

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:17:16, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:16, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:16, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:17, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:17, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:28, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:28, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:30, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:30, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:17:53, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:53, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:53, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:55, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:55, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:57, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:17:57, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:59, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:17:59, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:18:04, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:18:04, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:18:06, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:18:06, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:18:09, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:18:09, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: year, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,



Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:10, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:10, System: null

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: A, Timestamp: 2026-03-02 22:18:26, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:26, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:26, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:28, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:28, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:33, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:33, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:35, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:35, System: null

Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:41, System: null
Tester Id: 77, EventType: pageView, PageName:
Timestamp: 2026-03-02 22:18:41, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:42, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:42, System: null

Tester Id: 77, EventType: pageView, PageName:
22:18:49, System: null

Tester Id: 77, EventType: pageView, PageName:
22:18:49, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

Tester Id: 77, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:

2026-03-02 22:18:52, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:52, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:18:52, System: null

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 77, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-03-02 22:19:07, System: null

Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:19:07, System: null
Tester Id: 77, EventType: pageView, PageName:
2026-03-02 22:19:07, System: null

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 77, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Lampe Bad (OG),

Tester Id: 77, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-03-02 22:20:19, System: null

Tester Id: 77, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 22:20:19, System: null

Tester Id: 77, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
2026-03-02 22:20:19, System: null

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-03-02 22:20:25, System: null

Tester Id: 77, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:20:25, System: null

Tester Id: 77, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:20:25, System: null

Tester Id: 77, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:

2026-03-02 22:20:33, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:20:33, System: null
Tester Id: 77, EventType: pageView, PageName
2026-03-02 22:20:33, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:20:34, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:20:34, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:00, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:00, System: null

Tester Id: 77, EventType: pageView, PageName:

22:21:01, System: null

Tester Id: 77, EventType: pageView, PageName:

22:21:01, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:02, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:02, System: null

DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:

DetailedReportPage, FeatureName: month, Scenario: null,
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 77, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: B, Timestamp: 2026-03-02 22:21:14, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:14, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:14, System: null

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

ActiveDevices, FeatureName: null, Scenario: null, Timestamp:

Tester Id: 77, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: B, Timestamp: 2026-03-02 22:21:19, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:19, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:19, System: null

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Scenario: null, Timestamp: 2026-03-02 22:19:23, System: null

Tester Id: 77, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:19:29, System: null

Tester Id: 77, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:19:29, System: null

Tester Id: 77, EventType: featureClick, PageName: ActiveDevices, FeatureName: DeviceButton$Backofen, Scenario:
null, Timestamp: 2026-03-02 22:19:35, System: null

Tester Id: 77, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:19:39, System: null

Tester Id: 77, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:19:39, System: null

Tester Id: 77, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
B, Timestamp: 2026-03-02 22:21:22, System: null

Tester Id: 77, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:21:22, System: null

Tester Id: 77, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
22:21:22, System: null

Tester Id: 77, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-03-02 22:21:25, System: null

Tester Id: 77, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:21:25, System: null

Tester Id: 77, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-02 22:21:25, System: null



Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:21:28, System: null

Tester Id: 77, EventType: pageView, PageName:

Timestamp: 2026-03-02 22:21:28, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:41, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:41, System: null

Tester Id: 77, EventType: pageView, PageName:

22:21:41, System: null

Tester Id: 77, EventType: pageView, PageName:

22:21:41, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:42, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:21:42, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:22:05, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:22:05, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:22:07, System: null

Tester Id: 77, EventType: pageView, PageName:

2026-03-02 22:22:07, System: null

Tester Id: 77, EventType: pageView, PageName:

22:24:52, System: null

Tester Id: 77, EventType: pageView, PageName:

22:24:52, System: null

DetailedReportPage, FeatureName: month, Scenario: null,
DetailedReportPage, FeatureName: month, Scenario: null,
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-02
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
LandingPage2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-02

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:13, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:13, System: null

Tester Id: 79, EventType: pageView, PageName:
14:31:43, System: null

Tester Id: 79, EventType: pageView, PageName:
14:31:43, System: null

PreSurvey, FeatureName: null, Scenario: null, Timestamp:
PreSurvey, FeatureName: null, Scenario: null, Timestamp:
Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-03

Test1Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-03

Tester Id: 79, EventType: testStarted, PageName: Test1Intro, FeatureName: null, Scenario: null, Timestamp:

2026-03-03 14:31:48, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:48, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:48, System: null

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 79, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-03-03 14:31:49, System: null

Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:49, System: null
Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:49, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:50, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:50, System: null

Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:51, System: null
Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:51, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:52, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:52, System: null

Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:54, System: null
Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:31:54, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionPage, FeatureName: month, Scenario: null, Timestamp:
ConsumptionOverview, FeatureName: null, Scenario: null,

ConsumptionOverview, FeatureName: null, Scenario: null,

Tester Id: 79, EventType: navigationClick, PageName: /smartmeter/analyze-main/consumption, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-03-03 14:31:54, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:54, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:31:54, System: null

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

Tester Id: 79, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.consumption.consumption,
Scenario: B, Timestamp: 2026-03-03 14:32:00, System: null

Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:32:00, System: null
Tester Id: 79, EventType: pageView, PageName:
Timestamp: 2026-03-03 14:32:00, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:32:00, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:32:00, System: null

ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionOverview, FeatureName: null, Scenario: null,
ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

ConsumptionPage, FeatureName: day, Scenario: null, Timestamp:

Tester Id: 79, EventType: navigationClick, PageName: /smartmeter/analyze-consumption/day, FeatureName:
footer_analyze, Scenario: B, Timestamp: 2026-03-03 14:32:02, System: null

Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:32:02, System: null
Tester Id: 79, EventType: pageView, PageName:
2026-03-03 14:32:02, System: null

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:

AnalyzeMain, FeatureName: null, Scenario: B, Timestamp:



Tester Id: 79, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-03
14:32:34, System: null

Tester Id: 79, EventType: pageView, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp: 2026-03-03
14:32:34, System: null

Tester Id: 79, EventType: testStarted, PageName: Test2Intro, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:32:35, System: null

Tester Id: 79, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-03 14:32:35, System: null

Tester Id: 79, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-03 14:32:35, System: null

Tester Id: 79, EventType: navigationClick, PageName: /smartmeter/analyze-main, FeatureName: footer_activeDevices,
Scenario: A, Timestamp: 2026-03-03 14:32:44, System: null

Tester Id: 79, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:32:44, System: null

Tester Id: 79, EventType: pageView, PageName: ActiveDevices, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:32:44, System: null

Tester Id: 79, EventType: navigationClick, PageName: /smartmeter/active-devices, FeatureName: footer_analyze,
Scenario: A, Timestamp: 2026-03-03 14:32:53, System: null

Tester Id: 79, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-03 14:32:53, System: null

Tester Id: 79, EventType: pageView, PageName: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
2026-03-03 14:32:53, System: null

Tester Id: 79, EventType: featureClick, PageName: AnalyzeMain, FeatureName: analyze.summary.summary, Scenario:
A, Timestamp: 2026-03-03 14:32:56, System: null

Tester Id: 79, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-03
14:32:56, System: null

Tester Id: 79, EventType: pageView, PageName: Reports, FeatureName: null, Scenario: null, Timestamp: 2026-03-03
14:32:56, System: null

Tester Id: 79, EventType: featureClick, PageName: Reports, FeatureName: detailReport, Scenario: null, Timestamp:
2026-03-03 14:32:57, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:32:57, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:32:57, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-03-03 14:32:59, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: day, Scenario: null, Timestamp:
2026-03-03 14:32:59, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:03, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:03, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-03-03 14:33:03, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: week, Scenario: null, Timestamp:
2026-03-03 14:33:03, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:06, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:06, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-03-03 14:33:07, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedReportPage, FeatureName: month, Scenario: null,
Timestamp: 2026-03-03 14:33:07, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:15, System: null

Tester Id: 79, EventType: pageView, PageName: DetailedOverview, FeatureName: null, Scenario: null, Timestamp:
2026-03-03 14:33:15, System: null

Tester Id: 79, EventType: navigationClick, PageName: /smartmeter/analyze-summary/detail, FeatureName:
footer_analyze, Scenario: A, Timestamp: 2026-03-03 14:33:16, System: null

Tester Id: 79, EventType: pageView, PageName
2026-03-03 14:33:16, System: null

Tester Id: 79, EventType: pageView, PageName:

2026-03-03 14:33:16, System: null
Tester Id: 79, EventType: pageView, PageName
2026-03-03 14:33:42, System: null
Tester Id: 79, EventType: pageView, PageName
2026-03-03 14:33:42, System: null

Tester Id: 79, EventType: pageView, PageName:

2026-03-03 14:33:43, System: null

Tester Id: 79, EventType: pageView, PageName:

2026-03-03 14:33:43, System: null

Tester Id: 79, EventType: pageView, PageName:

14:35:53, System: null
Tester Id: 79, EventType: pageView, PageName
14:35:53, System: null

: AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:
AnalyzeMain, FeatureName: null, Scenario: A, Timestamp:

: LandingPage2, FeatureName: null, Scenario: null, Timestamp:

: LandingPage?2, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
PostSurvey, FeatureName: null, Scenario: null, Timestamp:
ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-03

: ThankYou, FeatureName: null, Scenario: null, Timestamp: 2026-03-03



"tester_id": "39",
"preSurvey": {
"q_awarenessl_pre": "5",
"q_awareness2_pre": "4",
"q_awareness3_pre": "5",
"q_awareness4_pre": "5",
"qg_ranking_energy watt_pre": [
"Waschmaschine",
"Backofen",

1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"Lampe",
"Backofen",
"Laptop",
oy
1,
"q_confidence_ranking appliances_pre": "81-100%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "4",
"q_awareness3_post "4",

"q_awareness4_post": "5",
"q_ranking_energy watt_post": [

"Backofen",

"Waschmaschine",

"y,

"Lampe",

"Laptop"
1,
"qg_ranking_energy kwh_post": [

"Waschmaschine",

"Lampe",

"Backofen",

"Laptop",

npy
1,
"q_confidence_ranking appliances_post": "81-100%",
"q_featurel": "5",
"q_feature2": "5",
"q_feature3": "5",
"qg_behaviourl": "5",
"q_behaviour2": "4",
"q_behaviour3": "4",
"q_behaviour4": "4",
"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "3",

"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 4",
"q fitl": "4",
"q_valuel": "4",
"q_demol": "55-64",
"g_demo2": "Frankreich",
"q_demo3": "Familie (mehrere Generationen)",
"g_demo4": "Haus im Eigentum"
1
"assignment": {
"TEST_1": {
"1 [

"Weiss ich nicht"

1,
"

Ty

"Weiss ich nicht"

1,
"3": [

14

"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"”

"4": [

1

"Weiss ich nicht"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "41",

"preSurvey": {
"q_awarenessl_pre":
"q_awareness2_pre":
"q_awareness3_pre'":
"q_awareness4_pre":

e,
g
g
"y

"qg_ranking_energy watt_pre": [

"Backofen",
"Waschmaschine",
"oy,
"Laptop",
"Lampe"

1,

"qg_ranking_energy kwh pre": [

"Backofen",
"Waschmaschine",
"Lampe",
"Laptop",
oy

1,

"q_confidence_ranking_appliances_pre": "41-60%"

Y,
"postSurvey": {
"q_awarenessl_post"

"q_awareness2_post
"q_awareness3_post
"q_awareness4_post":

g,
g
g
g

"q_ranking_energy watt_post": [

"Backofen",
"Waschmaschine",
"y,
"Lampe",
"Laptop"

1,

"qg_ranking_energy kwh_post": [

"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npy

1,

"q_confidence_ranking appliances_post": "81-100%",

"q_featurel": "4",
"q_feature2": "4",
"q_feature3": "4",
"qg_behaviourl": "5",
"q_behaviour2": "5",
"q_behaviour3": "5",
"q_behaviour4": "5",
"qg_behaviour5":
"q_motivationl": "5"

"Beides gleichzeitig umsetzen",

’

"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 "5",
"g fitl": "5",
"q_valuel": "5",
"q_demol": "55-64",

Kindern",

"g_demo2": "Frankreich",
"g_demo3": "Paar mit
"g_demo4": "Haus im Eigentum"
1
"assignment": {
"TEST _1": {
"1 [

"Weiss ich nicht

1,
"

Ty

"Weiss ich nicht"

1,
"3": [

14

"Gerdte ausschalten",
"Alte Geré&te erneuern"

"4": [

1

"Weiss ich nicht"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "43",
"preSurvey": {

"q_awarenessl_pre": "2",
"q_awareness2_pre": "2",
"q_awareness3_pre": "1",
"q_awareness4_pre": "2",

"Weiss ich nicht"

1,
"3": [
"Gerdte ausschalten",
"Heizzeiten optimieren"”
1,
"4": [

"qg_ranking_energy watt_pre": [
"Waschmaschine",
"Backofen",

1,
"qg_ranking_energy kwh pre": [
"Lampe",
"Waschmaschine",
"Laptop",
"Tv",
"Backofen"
1,
"q_confidence_ranking_appliances_pre": "41-60%"
Y,

"postSurvey": {

"q_awarenessl_post": "3",
"q_awareness2_post": "3",
"q_awareness3_post "3",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"y,
"Laptop"
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npy
1,
"q_confidence_ranking appliances_post": "61-80%",
"q_featurel": "4",
"q_feature2": "2",

"q_feature3": "4",

"qg_behaviourl": "5",
"q_behaviour2": "4",
"q_behaviour3": "3",
"q_behaviour4": "4",
"q_behaviour5": "Heizzeiten abends anpassen",
"g_motivationl": "3",
"qg_motivation2 "5",
"qg_motivation3 "2",
"g_motivation4 4",
"g_fitl": "3",
"q_valuel": "4",
"q_demol": "35-44",

"g_demo2": "Frankreich",
"q_demo3": "Einzelpersonen Haushalt",
"q_demo4": "Haus zur Miete"
},
"assignment": {
"TEST _1": {
"1": [

"Weiss ich nicht"

1,
"

"Morgens"
]
}
"TEST 2": {
IECraN
"Waschmaschine"

1,
"
"Waschmaschine"

1,

"3y
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,
"4": [
"Abends"
]
}



"tester_id": "45",
"preSurvey": {
"q_awarenessl_pre": "4",
"q_awareness2_pre": "4",
"q_awareness3_pre": "4",
"q_awareness4_pre": "5",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",
"Tv",
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"Lampe",
"Backofen",
"Laptop",
oy
1,
"q_confidence_ranking_appliances_pre": "61-80%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "4",
"q_awareness3_post "4",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"y,
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Tv",
"Lampe",
"Laptop"
1,

"q_confidence_ranking appliances_post": "81-100%",

"q_featurel": "5",
"q_feature2": "3",
"q_feature3": "4",
"qg_behaviourl": "4",
"q_behaviour2": "4",
"q_behaviour3": "4",
"q_behaviour4": "5",
"qg_behaviour5":
"g_motivationl": "3",

"qg_motivation2 "5",
"qg_motivation3 "4",
"g_motivation4 4",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "25-34",
"g_demo2": "Schweiz",
"qg_demo3": "Wohngemeinschaft",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST_1": {
"1 [

"Weiss ich nicht"

1,
"

"Geschirrspililer in Nebenzeiten nutzen",

"Weiss ich nicht"

1,
"3
"Weiss ich nicht"

1,
"4": [
"Weiss ich nicht"
]
'\
"TEST 2": {
"1": [
"Waschmaschine"
1,
2" [
"Waschmaschine"

1,

"3": [
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,

"4": [
"Abends"



"tester_id": "47",
"preSurvey": {
"q_awarenessl_pre": "5",
"q_awareness2_pre": "5",
"q_awareness3_pre": "5",
"q_awareness4_pre": "5",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",
"Tv",
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
oy
1,
"q_confidence_ranking appliances_pre": "81-100%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "5",
"q_awareness3_post "5",

"q_awareness4_post": "5",
"q_ranking_energy watt_post": [

"Backofen",

"Waschmaschine",

"y,

"Laptop",

"Lampe"
1,
"qg_ranking_energy kwh_post": [

"Waschmaschine",

"Backofen",

"Lampe",

"Laptop",

npy
1,
"q_confidence_ranking appliances_post": "81-100%",
"q_featurel": "5",
"q_feature2": "4",
"q_feature3": "5",
"qg_behaviourl": "4",
"q_behaviour2": "4",
"q_behaviour3": "5",
"q_behaviour4": "4",
"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "1",

"qg_motivation2 "4",
"qg_motivation3 "3",
"g_motivation4 "5",
"g_fitl": "3",
"q_valuel": "5",
"q_demol": "25-34",
"g_demo2": "Frankreich",
"q_demo3": "Familie (mehrere Generationen)",
"g_demo4": "Haus im Eigentum"
1
"assignment": {
"TEST_1": {
"1 [

"Waschmaschine"

1,
"

Ty

"Waschmaschine"

1,
"3": [

14

"Gerdte ausschalten",
"Stromverbraucher in Nebenzeiten nutzen"

"4": [

1

"Abends"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "51",
"preSurvey": {
"q_awarenessl_pre": "3",
"q_awareness2_pre": "3",
"q_awareness3_pre": "4",
"q_awareness4_pre": "4",
"qg_ranking_energy watt_pre": [
"Waschmaschine",
"Backofen",
"Lampe",
"y,
"Laptop"
1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"Lampe",
"Backofen",
"Laptop",
oy
1,
"q_confidence_ranking_appliances_pre": "41-60%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "4",
"q_awareness3_post "5",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npyh
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Lampe",
"Backofen",
"Laptop",
npy
1,
"q_confidence_ranking appliances_post": "61-80%",
"q_featurel": "5",
"q_feature2": "5",
"q_feature3": "4",
"qg_behaviourl": "4",
"q_behaviour2": "4",
"q_behaviour3": "3",
"q_behaviour4": "4",
"qg_behaviour5":
"g_motivationl": "4",

"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 "5",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "25-34",
"qg_demo2": "Schweiz",
"g_demo3": "Paar mit Kindern",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST71 " {
"1": [

"Weiss ich nicht"

1,
"

"Geschirrspililer in Nebenzeiten nutzen",

Ty

"Waschmaschine"

1,
"3": [

14

"Gerdte ausschalten",
"Heizzeiten optimieren"”

"4": [

1

"Weiss ich nicht"

"TEST 2": {

}

"
1,
"y
1,
3

1,
"4

1

"Il
"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "53",

"preSurvey": {
"q_awarenessl_pre":
"q_awareness2_pre":
"q_awareness3_pre'":
"q_awareness4_pre":

g,
g
g
"3

"qg_ranking_energy watt_pre": [

"Waschmaschine",
"Backofen",

1,

"qg_ranking_energy kwh pre": [

"Waschmaschine",
"Backofen",
"Tv",
"Lampe",
"Laptop"

1,

"q_confidence_ranking_appliances_pre": "41-60%"

Y,
"postSurvey": {
"q_awarenessl_post"

"q_awareness2_post
"q_awareness3_post
"q_awareness4_post":

g,
g
g
g

"q_ranking_energy watt_post": [

"Backofen",
"Waschmaschine",
"y,
"Lampe",
"Laptop"

1,

"qg_ranking_energy kwh_post": [

"Waschmaschine",
"Lampe",
"Backofen",

1,

"q_confidence_ranking appliances_post":

"q_featurel": "5",
"q_feature2": "1",
"q_feature3": "5",

"61-80%",

"qg_behaviourl":
"q_behaviour2":
"q_behaviour3":
"q_behaviour4":

g,
g
g
g

"q_behaviour5": "Heizzeiten abends anpassen",
"g_motivationl": "1",
"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 4",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "18-24",
"g_demo2": "Schweiz",
"qg_demo3": "Wohngemeinschaft",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST _1": {
"1t [

"Weiss ich nicht"

1,
"

T

"Waschmaschine"

1,
"3": [
"Weiss ich nicht"
1,
"4": [
"Abends"
]

"TEST 2": {

EECra
"Waschmaschine"

1,

"2
"Waschmaschine"

1,

"3": [
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,

"4": [
"Abends"



"tester_id": "57",

"preSurvey": {
"q_awarenessl_pre":
"q_awareness2_pre":
"q_awareness3_pre'":
"q_awareness4_pre":

g,
Wi
gl
P

"qg_ranking_energy watt_pre": [

"Backofen",
"Waschmaschine",
"Lampe",
npyt,
"Laptop"

1,

"qg_ranking_energy kwh pre": [

"Lampe",
"Tv",
"Waschmaschine",
"Backofen",
"Laptop"

1,

"q_confidence_ranking_appliances_pre": "21-40%"

Y,
"postSurvey": {
"q_awarenessl_post"

"q_awareness2_post
"q_awareness3_post
"q_awareness4_post":

g,
g
"
g

"q_ranking_energy watt_post": [

"Waschmaschine",
"Backofen",
"Lampe",
g,
"Laptop”

1,

"qg_ranking_energy kwh_post": [

"Waschmaschine",
"Backofen",

1,

"q_confidence_ranking appliances_post":

"q_featurel": "5",
"q_feature2": "3",
"q_feature3": "3",

"41-60%",

"qg_behaviourl":
"q_behaviour2":
"q_behaviour3":
"q_behaviour4":

g,
g
g
g

"q_behaviour5": "Heizzeiten abends anpassen",
"g_motivationl": "2",
"qg_motivation2 "4",
"qg_motivation3 "5",
"g_motivation4 "5",
"g_fitl": "3",
"q_valuel": "4",
"q_demol": "65+",
"g_demo2": "Schweiz",
"q_demo3": "Einzelpersonen Haushalt",
"q_demo4": "Wohnung im Eigentum"
1
"assignment": {
"TEST _1": {
"1t [

"Weiss ich nicht"

1,
"

T

"Weiss ich nicht"

1,
"3": [
"Weiss ich nicht"
1,
"4": [
"Weiss ich nicht"

1

"TEST 2": {

EECra
"Waschmaschine"

1,

"2
"Waschmaschine"

1,

"3": [
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,

"4": [
"Nachts"



"tester_id": "59",
"preSurvey": {
"q_awarenessl_pre": "4",
"q_awareness2_pre": "3",
"q_awareness3_pre": "3",
"q_awareness4_pre": "3",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",
"Lampe",
"y,
"Laptop"
1,
"qg_ranking_energy kwh pre": [
"Lampe",
"y,
"Waschmaschine",
"Backofen",
"Laptop"
1,
"q_confidence_ranking_appliances_pre": "21-40%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "4",
"q_awareness3_post "4",

"q_awareness4_post": "3",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"y,
"Lampe",
"Laptop"
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",

1,

"q_confidence_ranking appliances_post": "61-80%",
"q_featurel": "5",

"q_feature2": "3",

"q_feature3": "3",

"qg_behaviourl": "4",

"q_behaviour2": "4",
"q_behaviour3": "4",
"q_behaviour4": "5",

"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "4",
"qg_motivation2 "4",
"qg_motivation3 "5",
"g_motivation4 "5",
"g_fitl": "3",
"q_valuel": "5",
"q_demol": "35-44",
"g_demo2": "Schweiz",
"g_demo3": "Paar mit Kindern",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST_1": {
"1 [

"Weiss ich nicht"

1,
"

"Beleuchtung"”

1,
"3
"Weiss ich nicht"

1,
"4": [
"Weiss ich nicht"
]
'\
"TEST 2": {
"1": [
"Waschmaschine"
1,
2" [
"Waschmaschine"

1,

"3": [
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,

"4": [
"Nachts"



"tester_id": "61",
"preSurvey": {
"q_awarenessl_pre": "4",
"q_awareness2_pre": "4",
"q_awareness3_pre": "4",
"q_awareness4_pre": "3",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",

1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
oy
1,
"q_confidence_ranking_appliances_pre": "61-80%"
Y,

"postSurvey": {

"q_awarenessl_post": "5",
"q_awareness2_post": "5",
"q_awareness3_post "5",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"y,
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npy
1,
"q_confidence_ranking appliances_post": "61-80%",
"q_featurel": "5",
"q_feature2": "3",
"q_feature3": "4",
"qg_behaviourl": "4",
"q_behaviour2": "4",
"q_behaviour3": "5",
"q_behaviour4": "5",

"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "2",
"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 4",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "25-34",
"g_demo2": "Schweiz",
"qg_demo3": "Wohngemeinschaft",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST _1": {
"1t [

"Waschmaschine"

1,
"

Ty

"Waschmaschine"

1,
"3": [

14

"Gerdte ausschalten",
"Heizzeiten optimieren"”

"4": [

1

"Weiss ich nicht"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "65",
"preSurvey": {

"q_awarenessl_pre": "5",
"q_awareness2_pre": "3",
"q_awareness3_pre": "5",
"q_awareness4_pre": "4",

"qg_ranking_energy watt_pre": [

"Backofen",
"Waschmaschine",
"oy,
"Laptop",
"Lampe"

1,

"qg_ranking_energy kwh pre": [

"Backofen",
"Waschmaschine",
"Lampe",
"Laptop",
oy

1,

"q_confidence_ranking appliances_pre": "81-100%"

Y,

"postSurvey": {
"q_awarenessl_post": "5",
"q_awareness2_post": "5",
"q_awareness3_post "5",
"q_awareness4_post": "5",

"q_ranking_energy watt_post": [

"Waschmaschine",
"Backofen",
"Laptop",
iy,
"Lampe"

1,

"qg_ranking_energy kwh_post": [

"Waschmaschine",
"Backofen",
"Laptop",
"Lampe",
npyt

1,

Ty

"Beleuchtung"”

1,

"3": [
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"”

1,

"4": [
"Abends"

]

"TEST 2": {

}

IECraN
"Waschmaschine"

1,
"
"Waschmaschine"

1,

"3y
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

1,

gy g
"Abends"

]

"q_confidence_ranking appliances_post": "61-80%",

"q_featurel": "5",
"q_feature2": "4",
"q_feature3": "5",
"qg_behaviourl": "5",
"q_behaviour2": "4",
"q_behaviour3": "5",
"q_behaviour4": "4",
"q_behaviour5": "Geschirrspiiler in Nebenzeiten nutzen",
"g_motivationl": "3",
"qg_motivation2 "4",
"qg_motivation3 "3",
"g_motivation4 "3",
"q fitl": "4",
"q_valuel": "3",
"q_demol": "25-34",
"g_demo2": "Frankreich",
"g_demo3": "Paar mit Kindern",
"g_demo4": "Haus im Eigentum"
1
"assignment": {
"TEST_1": {
"1 [

"Waschmaschine"

1,
"



"tester_id": "69",
"preSurvey": {
"q_awarenessl_pre": "3",
"q_awareness2_pre": "2",
"q_awareness3_pre": "4",
"q_awareness4_pre": "2",
"qg_ranking_energy watt_pre": [
"Waschmaschine",
"Backofen",
"Tv",
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh pre": [
"Backofen",
"Waschmaschine",
"Laptop",
"Lampe",
oy
1,
"q_confidence_ranking appliances_pre": "0-20%"
Y,

"postSurvey": {

"q_awarenessl_post": "4",
"q_awareness2_post": "5",
"q_awareness3_post "5",

"q_awareness4_post": "5",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"Laptop",
"Lampe",
npyt
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npy
1,

"q_confidence_ranking appliances_post": "41-60%",

"q_featurel": "5",
"q_feature2": "5",
"q_feature3": "5",
"qg_behaviourl": "5",
"q_behaviour2": "5",
"q_behaviour3": "5",
"q_behaviour4": "5",

"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "5",
"qg_motivation2 "5",
"qg_motivation3 "3",
"g_motivation4 "3",
"g fitl": "5",
"q_valuel": "5",
"q_demol": "25-34",
"g_demo2": "Schweiz",
"g_demo3": "Paar mit Kindern",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST _1": {
"1t [

"Weiss ich nicht"

1,
"

Ty

"Beleuchtung"”

1,
"3": [

14

"Heizzeiten optimieren",
"Stromverbraucher in Nebenzeiten nutzen"

"4": [

1

"Nachts"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": "75",
"preSurvey": {
"q_awarenessl_pre": "4",
"q_awareness2_pre": "3",
"q_awareness3_pre": "3",
"q_awareness4_pre": "2",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",

1,
"qg_ranking_energy kwh pre": [
"Waschmaschine",
"y,
"Laptop",
"Lampe",
"Backofen"
1,
"q_confidence_ranking appliances_pre": "81-100%"
Y,

"postSurvey": {

"q_awarenessl_post": "4",
"q_awareness2_post": "4",
"q_awareness3_post "5",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npyh
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Lampe",
"Laptop",
npy
1,
"q_confidence_ranking appliances_post": "41-60%",
"q_featurel": "5",
"q_feature2": "3",
"q_feature3": "5",
"qg_behaviourl": "5",
"q_behaviour2": "5",
"q_behaviour3": "4",
"q_behaviour4": "4",

"q_behaviour5": "Beides gleichzeitig umsetzen",
"g_motivationl": "4",
"qg_motivation2 "4",
"qg_motivation3 "5",
"g_motivation4 "5",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "25-34",
"g_demo2": "Schweiz",
"q_demo3": "Einzelpersonen Haushalt",
"qg_demo4": "Wohnung zur Miete"
1
"assignment": {
"TEST _1": {
"1t [

"Laptop"”

1,
"

Ty

"Fernseher"

1,
"3": [

14

"Stromverbraucher in Nebenzeiten nutzen",
"Alte Geré&te erneuern"

"4": [

1

"Abends"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": 77,
"preSurvey": {
"q_awarenessl_pre": "3",
"q_awareness2_pre": "3",
"q_awareness3_pre": "4",
"q_awareness4_pre": "2",
"qg_ranking_energy watt_pre": [
"Backofen",
"Waschmaschine",
"Tv",
"Laptop",
"Lampe"
1,
"qg_ranking_energy kwh pre": [
"Backofen",
"Waschmaschine",
"V,
"Laptop",
"Lampe"

1,

"q_confidence_ranking_appliances_pre": "21-40%"

Iz

"postSurvey": {
"q_awarenessl_post": "5",
"q_awareness2_post": "4",
"q_awareness3_post "5",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Backofen",
"Waschmaschine",
"Laptop",
"y,
"Lampe"
1,
"qg_ranking_energy kwh_post": [
"Backofen",
"Waschmaschine",
"Laptop",
"y,
"Lampe"
1,

"q_confidence_ranking appliances_post": "61-80%",

"q_featurel": "4",
"q_feature2": "5",
"q_feature3": "4",
"qg_behaviourl": "5",
"q_behaviour2": "5",
"q_behaviour3": "5",
"q_behaviour4": "4",

"q_behaviour5": "Heizzeiten abends anpassen",
"g_motivationl": "5",
"qg_motivation2 "4",
"qg_motivation3 "4",
"g_motivation4 "5",
"q fitl": "4",
"q_valuel": "5",
"q_demol": "55-64",
"g_demo2": "Schweiz",
"g_demo3": "Paar mit Kindern",
"q_demo4": "Wohnung im Eigentum"
1
"assignment": {
"TEST _1": {
"1t [

"Waschmaschine"

1,
"

Ty

"Waschmaschine"

1,
"3": [

14

"Stromverbraucher in Nebenzeiten nutzen",
"Alte Geré&te erneuern"

"4": [

1

"Abends"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"



"tester_id": 79,
"preSurvey": {
"q_awarenessl_pre": "3",
"q_awareness2_pre": "2",
"q_awareness3_pre": "3",
"q_awareness4_pre": "2",
"qg_ranking_energy watt_pre": [
"Waschmaschine",
"Backofen",
"Lampe",
"y,
"Laptop"
1,
"qg_ranking_energy kwh pre": [
"Backofen",
"Waschmaschine",
"Lampe",
"Tv",
"Laptop"
1,
"q_confidence_ranking_appliances_pre": "41-60%"
Y,

"postSurvey": {

"q_awarenessl_post": "4",
"q_awareness2_post": "3",
"q_awareness3_post "4",

"q_awareness4_post": "4",
"q_ranking_energy watt_post": [
"Waschmaschine",
"Backofen",
"y,
"Lampe",
"Laptop"
1,
"qg_ranking_energy kwh_post": [
"Waschmaschine",
"Backofen",
"Tv",
"Lampe",
"Laptop"
1,
"q_confidence_ranking appliances_post": "41-60%",
"q_featurel": "5",
"q_feature2": "2",
"q_feature3": "4",

"qg_behaviourl": "3",
"q_behaviour2": "3",
"q_behaviour3": "3",
"q_behaviour4": "4",
"q_behaviour5": "Keine der Empfehlungen umsetzen",
"g_motivationl": "2",
"qg_motivation2 "4",
"qg_motivation3 "5",
"g_motivation4 "5",
"g_fitl": "3",
"q_valuel": "4",
"q_demol": "35-44",
"g_demo2": "Schweiz",
"g_demo3": "Paar mit Kindern",
"q_demo4": "Haus zur Miete"

1

"assignment": {
"TEST_1": {

"1 [

"Beleuchtung"”

1,
"

Ty

"Waschmaschine"

1,
"3": [

14

"Gerdte ausschalten",
"Heizzeiten optimieren"”

"4": [

1

"Abends"

"TEST 2": {
1T

}

1,
"2

1,
"3

1,
"4

1

"Waschmaschine"

"o
"Waschmaschine"

"l
"Stromverbraucher in Nebenzeiten nutzen",
"Heizzeiten optimieren"

"l
"Abends"
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