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Abstract — Concurrent issues in the supply of fossil
fuels are becoming more common in many parts of the
world, creating energy price fluctuation. We conducted
an interview study to find out how residents in rural
Finland handle the recent energy crisis caused by
concurrent issues in domestic energy production, a
severe winter, and the halt of cheap fossil fuel imports
from the east. We used thematic analysis to look for
consumers' energy behavior, price monitoring habits,
and what type of energy interfaces they used. We also
studied their adaptation strategies and evaluated them
through the theory of planned behavior. We created a
narrative analysis of the condition, context, adaptation
strategies, and its consequences based on the consumer's
energy behavior.
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l. INTRODUCTION

There exists a wide body research on smart homes [1],
[2], [3], smart energy consumptions [4], [5], and novel
energy interfaces [6], [7]. However, they have not seen
widespread adoption in consumer markets despite the
increasing availability of online electricity meters also
known as smart meters [8]. For example, in our case study
region in Finland, where all meter upload hour to hour
consumption data to a consumer portal, the access to this
data is still cuambersome and not widely used.

Electricity pricing in Nordics used to be stable, but the
increase in renewable energy, EU wide energy markets,
along with the decision to cease energy trading with Russia
due to the Ukraine invasion have caused fluctuations and
sudden price increases [9] *. In Finland, the situation was so
dire in 2022-23 that it was termed an "energy crisis" in the
news. This issue is particularly severe during winter when
temperatures can drop as low as -30C. Many older homes
rely on electric radiators for heat, and the increased energy
prices cause hardships or the increase in fossil (wood)
heating.

Energy interfaces are various systems and devices that
enable the exchange of energy measurement information and
resources [10]. The development of new energy interfaces is
ongoing research, with a focus on how application-level
access to energy monitoring can be improved. A range of
energy monitoring tools has been developed and tested to
address the need for efficient and reliable solutions [8], [11].
Despite advanced prototypes and proposed solutions, they
have not gained traction in Finland until now. The energy
crisis has provided a unique opportunity to study the
adoption of energy monitoring tools, consumer energy
behavior, and how users adjust to the new environment with
the help of technology.

To address the research gap, we research the energy
consumption behavior of people residing in rural areas
during a period of escalating energy prices: how they cope
with the situation, and their future strategies. Our study
focused on countryside households to find their energy
consumption, what solutions they created to adjust their
energy behavior, and the use of energy system interfaces.

As our research approach we perform a qualitative study
“in the wild” [12], [13] with people who have lived
experience of the phenomenon. Through this approach we
will gain fewer, but richer data. More specifically, we
conducted a qualitative interview study by visiting the
homes of a group of homeowners throughout South-Eastern
rural Finland. The interview scope was selected to find
people who are holistically responsible for the maintenance,
heating, payment, and energy consumption of a household.
City apartment buildings were excluded since they are
generally heated through district heating and residents pay
less attention to energy consumption since heating is often a
fixed flat fee throughout the year.

As our main theoretical frameworks, we used the theory
of planned behavior [14], [15], [16], and the Situation-Task-
Action-Result (STAR) method which was used to design the
interview guide [17] to explore the consumer energy
behavior. As our research method, we followed the
guidelines for qualitative research by Braun and Clarke [18].
Our research questions are as follows.

! European Council, 2022, “Energy crisis: Three EU-coordinated
measures to cut down bills.”

https://www.consilium.europa.eu/en/infographics/eu-measures-to-cut-
down-energy-bills/



RQI1: How did the recent price hike impact the energy
behavior of the inhabitants of the Finnish countryside?

RQ2: What kind of solutions or adaptations do the users
create and how did they use technology or energy interfaces?

Our paper is structured as follows. In the next section,
we review the related research in the literature. In section 3,
we detail our research setup, qualitative analysis method,
and the case context. In section 4, we present our findings.
We conclude with a discussion and conclusions.

Il. RELATED RESEARCH

Current literature on energy behavior has stressed the
need for an adaptable research approach to understanding
the consumer behavior in energy consumption such as,
consumer's big-data analysis to find the factors influencing
household energy behavior [19], [20] and recently the use of
an artificial intelligence (AI) based approach to managing
power consumption [21]. The studies have also analyzed the
relationship between energy interfaces and consumer
behavior such as, the use of energy interface based on
consumer feedback [22], charging EV based on optimal time
of use pricing [23], Arduino-based hardware devices to
provide live energy usage [24] or similar interactive
technologies like programmable thermostats [25] have
shown potential to influence energy behavior. It was also
found that providing real-time devices to monitor energy
consumption influenced energy behavior and participants
showed a desire to take actions that led to conserving energy
[26]. Similarly, a study shows that monitoring and control
technologies could save up to 39% of the energy waste
during the heating of residential buildings [27].

1. RESEARCH SETUP AND METHOD

To investigate how rural residents cope with energy
crises, we conducted semi-structured interviews [28], and
guided observations. Our aim was to gain an understanding
of participants’ energy behavior, solutions, and future
strategies. These interviews and qualitative observations
were carried out with 23 persons in 11 household who were
selected to have a wide sample of people with lived
experience of the phenomenon in rural South-Eastern
Finland. The group interviews, one per household, were
conducted with individuals who were responsible for
maintaining, heating, and planning energy consumption in
their households.

A. Case description and data collection

In Finland, there is a wide range of housing options.
However, in the rural area, majority live in wooden houses,
and the most common house type is detached or semi-
detached [29]. Our sample included terraced houses, log
houses, and detached houses. Five types of homes were
identified, and a variety of heating methods such as space
heating, floor heating, wood heating, geothermal, district
heating, and heat pumps were found.

Given the sparsely populated and large area we were
covering (around 100 km), we had a local guide who
leveraged their social networks for access for interviews and
visits into people’s homes. This type of convenience
sampling was the only viable option for conducting
interviews with families that we visited first time as a guest
in their homes. To ensure that we followed the appropriate
norms, we requested the availability of a person a few weeks
in advance and by being introduced by our guide.

To supplement interview data and analyze the type of
technological adaptations the participants created, we also
toured their homes and let the participants guide us through
their energy management routines. We obtained written
permission before recording each interview or taking photos
of their homes. The local guide was requested to seek a
sample from as representative households as possible from
the region and to include people who have lived experience
of the phenomenon. The convenience sampling included
participants from a diverse range of backgrounds,
considering factors such as housing type, electricity contract
types, and age groups.

B. Research method

Given the nature of this study, we selected a qualitative
approach to data collection and analysis. In this context, we
study the processes and behaviors through the meanings that
our participants assign to them and interpretivist, qualitative
research methods are “designed to help researchers
understand people and the social and cultural contexts within
which they live” [30]. For data analysis, we implemented a
qualitative  data analysis process, following the
recommendations for thematic analysis by Braun and Clarke
and their best practices for conducting qualitative research
[31], [32]. We used a theory-driven approach, applying the
theory of planned behavior [14], [15], [16] and STAR
method [17].

The STAR method is a frequently used method to assess
a candidate's future behavior [17]. We used it because it
starts by setting the background as situation and task which
was employed in our interview guideline by creating
matching questions. This method evaluates the participants'
action, and the effectiveness through practical results which
in our case was the handling of energy crisis. The resulting
question layout kept the focus of the discussion on energy
behavior by concentrating on what actions were taken and
what result was achieved in energy crises. A summary of the
interview guide is listed in Table 1. Additionally, data was
collected on type of housing, energy interfaces, size of
house. In the case of novel devices, solutions, or interfaces,
such as solar power or IoT devices, permission was obtained
to take a photograph.

Data was transcribed using qualitative data analysis
software from interview recordings and analyzed with a six-
step thematic analysis process [32]. During the interviewing
process, multiple researchers were involved since we
followed the data saturation guidelines by Guest et al. [33],
after eleven interviews the dataset was rich enough for
analysis.
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Figure 1. Map of heating types versus occupant satisfaction
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TABLE I. INTERVIEW GUIDE

Questions STAR

How was your energy usage before price changes Situation
because of current geopolitical situation?

How often did you follow energy consumption and
price before this situation?

What heating medium do you use at home, how big

is the house?

Do you feel the energy price impact your life and Tasks
how?

How you adjust with current situation?

How do you get informed on energy price and Actions
consumption, what medium do you use?
How often do you look for your energy consumption

and monitoring now?

Do you feel satisfied about your actions, are these
enough?
What is your plan in future if price goes high again?

Response

V. FINDINGS

In this Section, we proceed through the six-step thematic
analysis process step by step towards our initial conclusions
[18]. We start by presenting initial codes, proceeding to
presenting the themes, and then an explanation of the
situation using the STAR framework and summarizing
adaptation outcomes into a series of shared narratives.

A. Analyzing energy behavior adaptation tools through
qualitative coding

In the first two phases, we familiarized ourselves with
the interview data and generated initial codes. In the
following phases, we analyzed and categorized the codes
into potential themes. If the code was relevant and focused
on answering our primary research questions, we labeled it
as Cxx, where xx is an increasing numeric value. We then
arranged these labeled codes into extracts to see if they
formed a coherent pattern. A dataset containing a
compilation of codes, along with demographic information,
is available online. The data is organized based on the codes
and grouped into themes alongside the other information
extracted from interviews [34].

The extracts were arranged initially according to the
questions based on the STAR framework and then enriched
by additional metadata from the context of use, which helps
in separating the codes based on the type of house, type of

heating, and available energy interfaces. Sample code
extracts include new adaptations such as “I baked cakes at 2
AM?” (C8), showing the consumers prefer to adjust the use
of electricity according to the pricing. Another example
showing the use of an energy interface such as “We look at
the current spot price” (C3). Some of the extracts show the
types of resources people preferred such as in one example
quote “For me the wood heating is better” (C7), and the
impact of energy price is shown in these quotes as “I got
affected by the price increase” (C25) and “exactly it affects
the life” (C20).

During our analysis, we also extracted and summarized
the tools interviewees were used to manage their
adaptations. These energy interfaces are listed in Table II.

TABLE Il ENERGY INTERFACES FOUND IN DATA

Energy Interfaces Number of uses

Mobile app

Digital meter

Hardware relays, devices showing live consumption

EV charger

9
2
Website 2
3
2
3

Solar inverter

Thermostat 1

B. Thematic analysis outcomes

In phases three to five, we organized the codes into
common themes, creating a series of thematic maps to
visualize these themes and their interrelations. To categorize
adaptation strategies into different outcomes, we for
example mapped heating types to levels of occupant
satisfaction as presented in Figure 1, where each household
we interviewed has been assigned a unique number, which
is represented on the x-axis. On the y-axis are different types
of heating systems used by these households. The map
shows colorful dots, where the color represents the type of
housing, and the size of the dot indicates the number of codes
combined to create a level of satisfaction that is displayed
inside the dot.

As the key outcome of this analysis step, four main
themes for adaptation outcomes were identified and named



as themes A to D (see Table III). The Table summarizes the
research and presents the outcome as a group of four themes,
as shown in the result column, indicating the least to the
most impacted households. Next to the result column is the
energy behavior column, which indicates the differences in
people's use of energy during the price hike in each theme
formed by the thematic synthesis. When creating the themes,
we also identified shared theme features related to energy
usage and monitoring habits, which are summarized in the
tasks column. Lastly, the condition column shows to what
degree the people in a particular theme have felt the impact.

TABLE Il THE FOUR THEMES
Themes | Energy behavior Tasks Conditions
A No change in Rarely monitor No impact

consumption routine. energy price and

usage.

B Some energy
consumption routines
have been affected.

Carefully monitor
energy prices and
usage.

Least impact

TABLE IV. SUMMARY OF SHARED NARRATIVES AND OUTCOMES

C The use of electricity is

adjusted with the price
of electricity.

Frequently monitor
energy prices and
consumption.

Some impact

Energy used according
to the price, and
alternative heating

Always monitor
energy price and
usage.

Most impact

methods when price is
high.

In the next Section, we present typical narratives of each
theme, describe them in more detail, and present the paths
that led to these outcomes.

C. Describing the phenomenon through thematic maps

In the last phase of analysis, we created a narrative
analysis of the household energy use condition, context,
crisis adaptation strategies, and consequences as our key
thematic map, presented in Table IV. The narrative analysis
is inspired by Corbin and Staruss’s paradigm model [35], but
no grounded theory as a method is used. In earlier stages,
four themes were identified and labeled from A to D. The
households grouped under theme D (n=3) were found to be
the most affected by the energy price hike. Theme A (n=2)
grouped the households who are least affected by energy
prices, as they have affordable long-term contracts or similar
means. The analysis also revealed that households in this
group are not willing to compromise on energy consumption
and do not regularly monitor energy prices.

On the other hand, households who were placed into
Theme B (n=4) and Theme C (n=2) show in their discussion
that they are willing to compromise on energy usage to save
costs. Thematic analysis shows that most households end up
in these groups highlighted by themes B and C. These
consumers regularly keep track of energy prices and adjust
their energy consumption habits moderately without
affecting their comfort level. Moreover, these households
have also shown interest in alternate solutions such as solar
panels and the use of heat pumps as well as the use of
geothermal heating.
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D. Discussing the findings

The findings from the thematic analysis address the
research questions on energy behavior (RQ1) and response

(RQ2).

For RQI, we found that various factors influencing
energy behavior such as energy cost which observed when
consumer interest is found in prioritizing contract type and
price sensitivity, motivated by pricing and their life
situations. Social norms also play a role as it is seen that
compromise of some electricity usage is rarely done such as
sauna usage. Technology adaptation has been seen as
another factor impacting energy behavior, some of the
discussions have shown interest in prioritizing solar panels,
the use of EVs, and in a few cases the installation of
hardware measuring devices. These adaptations are highly
dependent on context, resulting in four different narratives.
The most common technology-based adaptations are
alternative energy sources and spot pricing-based time
shifting of energy use.

RQ1 findings match the theory of planned behavior
which argues that behaviors are determined solely by
behavioral intentions and one of the highlighted intentions is
the subjective norms [14]. This attitude can be seen in the
response to energy consumption when it comes to cultural



norms such as the use of sauna which almost no one was
willing to compromise. Another important point raised by
the theory is the possibility of the same attitude toward
alternative behaviors (action or inaction) [16], such as the
energy monitoring behavior regardless of whether the price
is low or high, the consumer tends to monitor energy
consumption and pricing. These findings are additions to the
existing work based on the Theory of Planned Behavior to
study consumer behavior in domains such as "selecting retail
format at shopping" [36] and "green purchases" [37].

Regarding RQ2, we discovered that households use
multiple energy interfaces, such as digital meters, mobile
applications, web pages, EV chargers, solar energy
management systems, and hardware devices that display
real-time energy consumption, such as various smart relays.
Our findings suggest that these energy interfaces are
primarily used for monitoring purposes, and in some cases,
to manually shift consumption demand. In the three most
technologically advanced households, demand shifting was
automated using different energy interfaces. These findings
are parallel to multiple empirical studies which have shown
that the use of energy interfaces that inform energy
consumption such as smart meters and plug loads can impact
energy behavior [38], [39].

V. CONCLUSION

This paper assessed the different strategies of household
electricity consumers during the recent energy crises. The
assessment was done by creating two research questions
which were answered through applying the thematic
analysis to the data collected through field study. As part of
our analysis, we discovered four distinct narratives based on
households’ approaches to handling the energy crisis (RQ1)
as well as the use of different energy interfaces (RQ2).

The findings show how consumers used energy and
energy-efficient technologies. This helps create better
applications for energy-saving and management, especially
for renewable energy and electric vehicles. These findings
can be used to design user-centered -energy-related
applications [40] that align with the users' cultural and
societal norms.

The study involves a limited number of participants,
making the findings not yet generalizable to the larger
population or different countries. This means the solution
based on these findings may not be efficient in other regions
with different starting contexts and conditions. Wider,
quantitative replication studies in the future would help.
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