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Abstract: The energy transition is a certain phenomenon in the future of the world. However,
exploring the existing literature suggests that public considerations have not been analyzed in
Luxembourg yet. A widespread move from the conventional energy system based on fossil fuels into
a new energy system with renewable energy could not occur successfully without the strong support
of the public. Characterizing a theory of transition was intended to fill in the gap of knowledge of
the field. To ground the built theory, it is necessary to collect as much empirical data as possible.
The applied methodology to collect data was to run a survey. Public groups in a variety of job statuses
were invited to take part in the survey. The employed method to analyze the data was a combination
of qualitative analysis with the pragmatic theory of truth. Overall, the number of collected responses
reached 96. Notably, people did not imagine the future differently. They showed a lack of optimism
in the future. The findings confirm that the necessity of energy transition is fairly far from people’s
considerations. It is a big concern that the authors would like to highlight.

Keywords: energy transition; theory of transition; public viewpoints; demand-side; future;
Luxembourg

1. Introduction

Thinking about the future in a scientific manner is often characterized by an illusion
of knowledge, which affects the way of planning and acting strategically to shape the
future [1]. However, the future is a fundamental but virtual phenomenon of time that can
be addressed in hypothetical terms because it simply has no factuality [2].

To think about the future scientifically, we have to accept that we cannot know the
future because of its vague aspects. By admitting this trait of the future, the function of
anticipation is highlighted [3].

Indeed, the anticipation of the future is based on available knowledge but is not
the same as knowing the future, in everyday life as well as in science. There are two
common tools to express the anticipations, elaborating an idea in a theory template and
generating scenarios [1]. The former method is noted in this study. In fact, the occurrence
of the pandemic led us to think about whether the public is ready to enter a new era and
live differently.

Creating illusion in the case of future energy issues begins with knowing basic require-
ments relevant to future needs. Protecting the environment and non-disrupting economic
growth have been reported as requirements [4]. However, it is proceeded with knowing
that uncertainties exist on the supply and demand side. Improving energy technologies to
harness and store renewable energies are examples on the supply side [5]. Challenges in
spreading the use of electric vehicles and the electrification of residential buildings have
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caused several uncertainties on the demand side [6]. Above all, a big question mark exists
on the role of the political issues [7]. These are indicative factors, which determine the scale
of changes in the energy system. Future uncertainties challenge the reliability of the current
energy system. To respond to these likely challenges, the global society has proposed a
solution called energy transition.

There is no formal or generally accepted hierarchy of meanings but the term energy
transition is used most often to clarify the changes in the composition of primary energy
supply, the gradual shift from a specific pattern of energy provision to a new state of an
energy system [8]. To develop its concept, the issue has been addressed from different
viewpoints. These viewpoints include studies focused on socio-technical transitions path
dependency from existing systems of environmental reform and governance shifting
end-user values and behaviors and political economy constraints of equity and justice.
Apart from these academic approaches, various organizations track “energy indicators” to
quantitatively monitor the performance of energy systems at global, national, and local
levels [9-13]. The work on transition patterns [14,15] seeks to conceptualize the underlying
dynamics that cause such non-linear systemic shifts in terms of threshold behavior and
non/linear cause-effect mechanisms [16]. The significance of the paper is to highlight
some future concerns, which have rarely been noticed, by constructing theories on energy
enthusiasts’” viewpoint.

Beyond different theoretical definitions of the energy transition, the strong support of
the public has been emphasized as necessary to successfully execute the transition [17,18].
However, there is a large number of studies conducted to assess the acceptance of different
energy technologies from the public’s viewpoint. Several researchers have studied and
explained the emitted signals by people. The purpose is to clarify to what extent people
are open to the new energy debates [19-21]. Two categories are recognized in the existing
literature. The first category focused on the acceptability of different technologies to
harness energy sources as a whole or individually on the supply side [22,23]. In the second
category, acceptance issues of different applications relevant to the demand-side were
processed [24,25]. However, the considered theory was suggested regarding two major
issues in Luxembourg,.

- Luxembourg is a net importer of energy. More than 86% of needed energy in Luxem-
bourg is imported [26].

- There is a weak signal between the growth of price and reduction of electricity con-
sumption, low energy price elasticity, in Luxembourg [27]. This could be a symptom
of high inertia of residents to gradually change their energy habits.

The availability of the mentioned issues in the context of Luxembourg would make
Luxembourg vulnerable in the case of emerging from an energy crisis. Moreover, observing
awkward living conditions after the pandemic outbreak led us to hypothesize that the
necessity of different future lifestyles because of energy concerns has not been understood by
the public.

The built theory was constructed with a pessimistic viewpoint and to ground the
theory, a survey methodology was applied.

For this purpose, people with various backgrounds were invited to participate in the
survey to reach different viewpoints as much as possible. Future images depict citizens’
preferences and perceptions, which in turn may be converted into individual or political
actions that will become part of the transition and change the future [28]. However,
inviting people solely to increase the number of participants or spreading a blind survey
was avoided.

It is believed that people have a better understanding of what they could feel directly
impact, such as daily life issues, rather than some non-identical concepts such as new
energy carriers with indefinite applications [29]. Therefore, the questions in the survey
were limited to the demand side issues. It was asked to what extent participants are
worried about the present energy issues and why and where the changes need to happen;
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put simply, whether energy transition is something that people think about at all, and if so,
what their considerations about energy transition are.

The paper aimed to characterize the theory of transition in Luxembourg from the par-
ticipants’ viewpoint. Indeed, building the theory has vital implications for political research.
The first one is related to the contribution of theoretical ideas to shape the considered ques-
tions. The second performance of constructing the theory is to anticipate answers [30].

Energy transition is a phenomenon with an abstract concept but with plentiful un-
sorted information. By applying processes to sort the available data, clarity and the
applicability of results will be increased [31]. The considered procedure to develop the
theory of transition in the study was extracted from pragmatic constructivists” considera-
tion. The reason for the method was the assumption of how the perspective of transition
is constructed. It is believed that the transition is a shared vision of society members.
Pragmatic constructivists use the same concept to generate knowledge to describe the
world. Pragmatists emphasize creating knowledge through shared meaning or the kinds
of “joint actions” or “projects” that need different people to be involved [32].

This study is an effort to generate knowledge to manage the transition in the macro
and micro scale. Managing the transition is composed of problem structuring, visioning,
pathway development, agenda-building, and concrete experimentation [33-35]. This study
was aimed at structuring the problem. It explored the participants’” viewpoints about the
limited aspects of the future on the demand side. To the best of the authors” knowledge,
there is no published literature in the scope of the study in the context of Luxembourg.

The remainder of this paper is organized into six sections. First, an overview of the
energy system in Luxembourg is presented. Second, we describe the theorizing process
and the data collection and methods used in our analyses. In the third section, we present
the results. Then, the interpretations of the results are explained. Finally, the readers are
provided with a discussion of the results.

2. Overview of the Energy System in Luxembourg

Luxembourg’s total final energy consumption (TFEC) amounted to 3.65 Mega tons oil
equivalent (Mtoe) in 2017 (the latest year of available data) [26]. TFEC peaked at 4.09 Mtoe
in 2005 and declined by 10.67% in the 12 years to 2017. Figure 1 shows the changes after
1990. As shown in Figure 1, oil is the biggest portion of energy sources in Luxembourg,
which is used mostly in the transportation sector [26].
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Figure 1. Total final energy consumption by sources in Luxembourg (1990-2017) [36].
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The considerable share of oil consumption in the energy system is alarming for
greenhouse gas (GHG) emissions. The historical record of the emission of the gases is
shown in Figure 2.
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Figure 2. GHG emissions in the Luxembourg database year 1990 [36].

As seen, the emissions of GHGs in Luxembourg in recent years is a few percentages
lower than the level of recorded data in 1990. However, effort is needed to continue,
because the EU has set a binding climate target for 2030: reducing GHG emissions by at
least 40% compared to 2005 [37]. More than half of the emissions in Luxembourg come from
the transport sector. Low fuel tax in Luxembourg has caused a fuel tourism phenomenon.
In this case, many commuters from neighboring countries cross the borders just to refuel.
It is considered the main reason for the growth of GHG emissions in the transport sector in
Luxembourg [38].

3. Method
3.1. Theorizing Process

The theorizing process was composed of two main steps. In the first step, the hypoth-
esis was formed and the second step was about justifying it using empirical data [39].

The general goal of theorizing is to elaborate an idea or what is called in literature
‘abduction’ [40]. This means observing a fact and then professing what the idea is about
and highlighting the fact. The purpose of theorizing is to guess right or as mentioned in
the literature, to express a kind of scientific intuition [41].

At first, a theory regarding the contextual factors in Luxembourg was built. Later,
to ground the built theory the viewpoints of a group of the public were explored. For this
purpose, the survey methodology was used and detailed in Sections 3.2-3.4.

3.2. Survey Design

The survey methodology was applied in the study to collect data with the possibility
of receiving people’s considerations in their own words. The survey was conducted by
asking people’s viewpoints about some aspects of the energy transition while expressing
some likely consequences of its occurrence as the possible answers. Moreover, an option
was embedded in the answering part for getting any other opinions to support the idea of
thinking unlimitedly.

Based on the literature, surveys were used for three purposes: exploratory, descriptive,
and explanatory [42]. The considered goal in the first type is to investigate a particular
issue or topic area without predetermined notions of the expected responses. The goal of
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the second type is to describe the perception of respondents and the association of their
characteristics with a system. The purpose of the last type is to explain or to predict one
or more hypothesized relationships between some characteristics of respondents and the
whole system.

The conducted survey in this study aimed to investigate the future energy perspective
without any preferences in responses. It is categorized as an exploratory survey template,
where the design is mostly qualitative. The survey aimed to seek inputs from respondents
with fixed-end questions. The open-end questions were used to improve the clarity of
the selected responses. It focused on how participants understand certain aspects of the
energy system.

According to existing literature, there are several methods for running similar studies,
by telephone interviews, or written questionnaires, personally named or unnamed inter-
views, and so forth [43,44]. In this study, an online survey and written questionnaires were
applied to collect data.

The participants were selected based on the research purposes and the main measure
was what they could add to develop the topic. As such, individuals with specific character-
istics were requested to take part. It is considered a purposeful sampling. It is a technique
widely used in qualitative research for the identification and selection of information-rich
cases for the most effective use of limited resources [45]. This involves identifying and
selecting individuals or groups of individuals that are especially knowledgeable about or
experienced with a phenomenon of interest [46]. In addition to knowledge and experience,
the importance of availability and willingness to participate, and the ability to commu-
nicate experiences and opinions in an articulate, expressive, and reflective manner were
emphasized in the literature [47,48]. For example, to study the effects of music on the
performance of professional athletics, one can employ purposeful sampling where only
individuals known to be professional athletics and who listen to the music are selected
for inclusion [49].

For participating in the survey, two properties for participants were determined.
The first one was to have relevant knowledge of the field and the second was to be highly
educated and interested. Ignoring these properties to choose participants may cause
useless expansion of the population of participants with unconscious responses. All invited
participants in the survey had a job in Luxembourg and are classified as follows.

In the first group, people were engaged in energy issues in Luxembourg. It was
assumed that they have the same concern about recognizing the properties of future energy
issues with enough knowledge to participate.

The second group included just highly educated people or researchers in different
domains interested in future energy topics. In this group, different backgrounds were
included, such as investment, financial, banking, steel consultant, computer science, data
science, bioengineering, waste management, transportation, and law.

The population of participants was affected by the considered conditions for partici-
pating in the survey. The number of participants in the survey reached 96. Conditional
participation considerably decreased the sample size, but the maximum number of non-
answered questions was no more than one in any of the received responses. The intention
was to find a variety of insights for the issues in question. The variety of considerations are
effective for constructing a comprehensive platform to develop the theory of the transition
in Luxembourg. It was a practical application of the pluralistic approach to derive the
knowledge in the case.

It should be noted that there is always a risk of reporting opinions about climate
change and some other fundamental issues that would not emerge outside the survey
setting [48]. Regarding the challenge of external validity, we planned to ask indirectly
about issues that would be more favorable for participants on paper.
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3.3. Survey Structure

Going through the literature reveals that there are three key characteristics of the past
energy transitions [50]:

- Change in primary energy sources is happening.
- Thereis a need for new technologies or fuels.
- The driving force for the transition is internal.

Indeed, the research questions were designed based on these key properties of histori-
cal transition and the built theory. The questions were presented in the survey to address
research questions in an understandable format for participants. The following research
questions were addressed with six questions in the survey, presented in Table 1.

Table 1. Overview of survey questions and response options.

Questions

Response options

1. How will Luxembourg be different after the

energy transition?

(a) Higher rate of employment; (b) Less pollution; (c) Generation of
non-hydroelectricity locally; (d) Reduced energy cost; (e) Higher
penetration of intelligent systems into life; (f) Change in composition of
industries in Luxembourg; (g) Other—describe please

2. How would you describe the energy transition as
an issue for the residents of Luxembourg?

(a) Very important; (b) Somewhat important; (c) Not important. Why?

3. Which features of future society do you like most?

(a) Mobility—introduction of smart vehicles;
(b) Mobility—introduction of new fuels; (c) Heating—introduction of

4. In which sectors do you feel there is an urgent need new fuels; (d) Heating—introduction of intelligent systems for

to change?

improving controllability; (e) Heating—introduction of energy efficient
electric appliances; (f) Electricity—development of solar PV;
(g) Other—describe please

5. What do you think about the main barriers to
energy transition in Luxembourg in relation to your
work or the work of your organization?

(a) Lack of social awareness; (b) High cost of efficient options; (c) Lack
of policy clarity from the government; (d) Lack of consistent support
from the government; (e) Other—describe please

6. Where do you expect that the conventional cycle of
energy consumption will change significantly?

(a) Residential—introduction of smart electric appliances;
(b) Residential—introduction of batteries; (c) Transportation—change in
purpose of movement; (d) Industry—coupling of cooling needs in

industrial site with heating needs of residential;
(e) Other—describe please

7. Do you have any further suggestions

for consideration?

To keep the consistency in responses, some choices for each question were given.
However, for further comments, an option with “other—please describe” was offered.
The survey results contributed to responding to the following questions.

RQ1: What are the characteristics of the future in Luxembourg? The key properties with
which people will characterize the future energy system.

RQ2: To what extent are people ready for the big changes? A sensible change, which
happens for example by emerging an idea such as the Internet or smartphone.

RQ3: What are the preferences of people concerning future energy in Luxembourg? What
are those popular features of the future?

RQ4: Which changes are vital? What are those required changes in the energy field that
need to be done in the future?

RQ5: To what extent are people aware of different difficulties in implementing the energy
transition in Luxembourg?

RQ6: How much do people think about fuel switch as occurred in the previous transitions?

RQ7: Why does energy transition need to happen in Luxembourg (According to partici-
pants’ viewpoints)?
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The questions and response options are shown in Table 1.

Participants were invited to respond to six questions and share their general com-
ments about the issue in the seventh question. The last part provided the participants an
opportunity to formulate their answers freely in their own words, and not just follow the
given responses.

Nonetheless, as reported in the literature, running the survey in an open-end type
certainly requires more effort to complete but the received data are richer and more
nuanced [51]. Moreover, in the free template response, participants can express what
is important to them and provide us with their priority list of concerns based on their
pure thoughts.

3.4. Analyzing Data

The selected research method to process the data can be best explained as a multi-
approach in analyzing people’s viewpoints. The qualitative analysis was based on prag-
matic methodology, which used evidence from the literature to support the deductions.

The pragmatic constructivism as the employed approach in this study has an inherent
assumption. Based on its notion, it is believed that reality has an intersubjective concept
through different meanings and understanding of society [52]. Therefore, it is a need to
hear many considerations to make some predictions about the dominant thinking in society.

To characterize the theory of transition, the basis for recognizing a truth needs to
be explored.

In any complicated puzzle, it is up to the knowledge developers to argue if and when
they can also agree that they accept a given solution to be ‘true’ [53], even if the agreement
is temporary and for a restricted purpose.

It is also discussed that the means for ascertaining such a ‘truth’ is to sustain the
dialogue among theorists and practitioners. The considered method is to make a connection
between the concept of truth and acceptance [54].

The pragmatic constructivist believes that cognitively organized concepts are re-
quired to know how different actors in a system may interact [32,53]. Therefore, they
keep their focus on the reasons to support the theory. In abstract, according to pragmatic
constructivists, the notion of the energy transition is considered a non-discoverable is-
sue. It consists of general principles that require modifications according to the existing
potentials and limitations.

In this research, qualitative analysis was employed to generate inductive reasoning to
ground the hypothesis. The study was conducted with a qualitative method to focus on
the variation in prevailing thoughts about the future.

Applying statistical methods allows us to make a comparison through the results
and to show how the results are related or different [55]. However, the main purpose of
this study was to represent various opinions about the future and then to interpret the
possible meaning of each viewpoint and discuss the impact of dominant opinions on the
future. Comparison of attitudes is not meaningful for the considered purpose. Therefore,
the study shows dominant thoughts about the issue and none of the common quantitative
approaches was used to interpret the data. Moreover, interpreting the considerations and
how they affect the decision-making in different scales was pursued. The research was
planned to show how people think about the changes in the energy system. The conducted
research is consistent with previous studies of this purpose, as a practice of pluralistic
strategy to generate knowledge about the area of inquiry [56].

Consistent with the pragmatism notion, the study was an effort to explore people’s
considerations about the acceptance issue of different aspects of the future energy system
in Luxembourg. It was devised to represent how people imagine the future, more precisely,
to find out how the participants characterize energy transition.
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4. Results Presentation
4.1. Imagining the Future in Luxembourg after Enerqy Transition

In the first question, people were asked to conceive how Luxembourg might be differ-
ent after the energy transition. Climate change attracted attention, significantly. More than
25% of the participants believed that the future will not face a challenge such as greenhouse
gas emissions anymore. Assuming a highlighted role of intelligent systems in everyday life
was conceived of by one-quarter of participants. One out of five voters believes that green
electricity generation will be developed. Imagining the future with a different composition
of industries or with lower energy costs or a higher rate of employment had less priority
for voters. An overview of the results is shown in Figure 3.
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Figure 3. Future Luxembourg at a glance—responses to question 1.

4.2. To What Extent Is It Important for the Transition to Happen in Luxembourg?

In the second question, people were asked to make comments about the importance
of the energy transition happening.

Just 42% of participants viewed the occurrence of transition as a very important
issue. Based on the received responses, the majority of people believed that transition is a
moderately important issue in Luxembourg but is not a priority. According to the provided
description by the participants, the climate change issue is the main reason behind this
selection. A numerical comparison is shown in Figure 4.
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Figure 4. How important is the energy transition in Luxembourg? Answers to question 2.
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4.3. Popular Features of the Future in Luxembourg

In this question, people were asked to explain the favorable properties of the future.
In other words, how do people tend to describe the future? As found in the results of
Section 4.2, participants had a higher interest in a clean environment. A meaningful differ-
ence in choosing the second and third options exists against the first option. The justifying
reason for the difference is to show an extreme opinion just on paper [48]. Changing
lifestyle and experiencing the growth of the penetration of smart systems into life were
the second and the third preferences. Low-cost energy was the fourth preference of par-
ticipants. At the bottom of the priority list, higher individual income and a higher rate of
employment were observed with the least responses, in that order. The results are shown
in Figure 5.

Less pollution

Change lifestyle

Higher penetration of intelligent system
Reduced energy cost

Higher individual income

Employment

o
w

10 15 20 25 30 35 40
Figures are in percent

Figure 5. Popular features of the future—answers to question 3.

4.4. Where Urgent Changes Need to Happen

In this query, the participants were asked to choose from the provided list of potential
changes in everyday life. Based on the results, it was believed that the biggest problem in
Luxembourg exists in the transportation sector. The fuel switch strategy was introduced as
the favorite option to solve the problem. The next choice with a high number of responses
was to generate electricity by solar PV. The low share of smart vehicles in Luxembourg was
in the third position for responses. Switching fuel in the residential section was the next
choice for changing. An overview of the results is depicted in Figure 6.

4.5. Main Barriers to Change in Energy Domains

In this part, the participants were asked about the preventive parameters to engage
in the required changes in the energy field. People had the opportunity to select one or
more options. Based on responses, the high cost of efficient options was introduced as the
main parameter that prevents people from involvement. Lack of awareness was in second
position in the number of participants who cared about it. Insufficient support from the
government was positioned in the third rank. Finally, a group of people considered that
Luxembourg’s government does not have a clear policy about future changes. A numerical
comparison of the options is presented in Figure 7.
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Figure 7. Main barriers to energy transition—answers to question 5.

4.6. How People Think about Changes That They Could Contribute

The last question was planned to explore the tendency of people to be involved in
energy change debates. The feedback of the survey shows that ca. 35% expect changes in
purposes of movement, 25% in the residential smart-grid domain, 22% industry—coupling
heating with cooling, and finally 19% in the introduction of batteries in the residential sector.
Perhaps the position of the last choice is a bit strange because it is already an accessible
option compared to other choices but why it has the least acceptability rate among others
is discussed in Section 5.6. The results are demonstrated in Figure 8.
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Residential —smart grid domain

Residential —introduction of batteries
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Figure 8. Expected changes in normal cycle of energy consumption—answers to question 6.

5. Interpretation of the Results
5.1. How People Imagine Luxembourg after Energy Transition

Knowing how people conceive of their socio-technological future can have a strong
impact on enabling or constraining new ways of thinking, performing, and living in the
world. The importance of how the future is imagined has been emphasized across different
domains. As reported, it affects what normally happens and what could happen [57].
To understand the existing challenges and bottlenecks to a transition, people’s imagination,
expectations, understandings, and ideas about future technologies are highly significant.
This theme played a role in the discussion of our participants” ways of characterizing
future systems and future change. Notably, the question also assessed the impacts of these
participants’ considerations on the main aspects of energy system transitions.

In the study, participants drew upon their own experiences to think about the future.
Moreover, they generated a sense of how they might feel about different aspects of change,
consistent with previous studies [58,59].

Going through the results, it was confirmed that people did not have a feeling of a
different future compared to the present. The justifying reason was found by considering
the number of participants who did not choose the option. Simply, more than 75% of
participants did not imagine a future with clean air. This analysis of looking in the reverse
direction could be generalized to all options to see how people are disappointed with the
future. It should be noted that the participants could choose more than one response for
any question. The reason might be referred to as the notion of technological pessimism or
technological realism [60].

The other reason to express a negative idea is linked to the extent of trust in the
involved institutions and organizations that account for control, policymaking, and so
forth [61,62]. Wynne reported that any reaction to socio-technical issues is often rooted
in the recognition of experts with honesty in such institutions that are responsible for
controlling the risk processes [61]. Therefore, the results of this part reflect how the negative
ideas about socio-technical and governance failure run through the public discourse.
It could be recognized as a concern in a likely transition.

5.2. How Important Is Transition in Luxembourg?

Usually, energy policies or any other structured recommendations are faced with
sensible inertia to be implemented when public support is not strong. Thus, it is impor-
tant to explore to which extent participants consider transition as a priority. However,
the changes are considered acceptable when they do not seriously threaten people’s free-
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dom [63,64]. On the other hand, people consider changes in the energy system acceptable
when consequences are evaluated positively in individual and collective modes [65,66].

The data in Figure 4 show a weak symptom of readiness to changes. It should be
noted that the data might be colored by people’s value-based judgment and not reflect
the real concern of people. Therefore, it is a matter of knowing the judgments. In the
case of targeting environmental consequences, the rating will be the same for the peo-
ple. However, a study reported that changes in concerns might be underpinned by the
costs and benefits that people expect from such technologies [67]. Therefore, a deep un-
derstanding of recognizing values underlies people’s evaluation and acceptability rating.
Consequently, increasing awareness among society members about the issue is a need to
develop effective interventions.

Furthermore, a lack of trust in involved parties would affect the assessments of people
when they have little knowledge [68]. A trustworthy person or group does not mean just
having sufficient knowledge and expertise. People assume them to be open and honest
when the party endorses values similar to people’s values [69]. Therefore, it is expected
that the public trusts universities and NGOs more than commercial companies, because the
driver of the companies for following an issue is profit-making and could be recognized as
a conflict with public interests.

5.3. Popular Features of Future

This question was designed to depict the favorable perspective of the transition.
Alternatively, this part addresses participants” acceptability concerning the whole energy
system change. In general, acceptance can be assumed as an active or passive approval of
a definite technology or product [70].

Choosing less pollution or climate change options induced a range of descriptive
responses from different forms of doubt to a high level of concern.

A significant number of participants expressed enthusiasm for addressing contem-
porary problems by doing things differently. It could be supported by considering the
number of received hints to changes in lifestyle, and penetration of intelligent systems
selected by one-third of participants.

Another interesting point is related to the post-transition condition of the job market.
Results show clearly that people do not like to describe the future with an improved job
market as a measure.

Reduced energy cost was the fourth most popular option. Showing this low level of
interest in the cost problem is a clear signal to the growth of other aspects of transition.
People expressed their readiness to accept paying bills more than usual if there is a reason.

Beyond this, the participants made comments freely on the question to link the tran-
sition in energy with other possible advancements in the whole aspect. This includes
advancement in healthcare, the food industry and crops, establishing energy communi-
ties and regenerative medicines, and an increased level of free time due to choosing a
different lifestyle.

5.4. Where Urgent Changes Happen

Households are consuming 26% of direct energy in Europe and 19% in Luxem-
bourg [36]. However, consumption in the transportation sector is higher than in the
residential sector. It is 32% of total consumed energy in the transportation sector in Europe
and more than 50% in Luxembourg. Hence, drawing more attention to the transport sector
is normal. In both sectors, the majority of people expect a shift to a new kind of cleaner
fuel. Investing in energy efficiencies, such as refurbishments of houses and the adoption
of energy-efficient appliances, was mentioned by less than 5% of participants. This could
be interpreted as people being in a waiting mode toward ongoing changes. They expect
something new, a fundamental change.
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Nevertheless, just 20% of people believed that the generation of electricity with the aid
of solar PV needs to be developed. Different reasons for being pessimistic were discussed
in Section 5.1. The preventive barriers are discussed in the next section.

5.5. Main Barriers for Energy Transition

Three factors are reported that prevent people from engaging in energy issues [64].

First, people need to be aware of the requirements and possible ways to contribute to
the issue. For instance, in a prevalent topic such as climate change, people have a limited
understanding of how they could contribute to being less harmful [71]. In the other cases,
people assume that the cause of global warming is more relevant to activities such as
industry than to their shares [72]. Similarly, in the curtailment topic, people think that
turning off the light instead of efficiency improvement will lead to higher energy saving,
while the latter idea is true according to the experts [17]. Therefore, knowledge is highly
effective for the evaluation of the pros and cons of energy alternatives.

Secondly, people should be motivated to engage. Indeed, they assess the impact of
such behaviors more favorably when the result has more benefit and less cost. People may
also take a role in a sustainable energy plan when they feel doing a particular activity will
increase their status, no matter how costly it is [73]. Similarly, adopting electric cars with
higher cost has the same logic. When the car owner’s evaluation of the symbolic aspect
is positive, it is done [74]. It is a matter of considering the value of prestige. However,
consequences are not limited to the individual but also to collective impacts. People are
motivated by being seen as being right in a moral aspect [67]. However, the most important
point is the weight of individual and collective consideration of sustainable energy behavior.
The existing value in each consequence, and the weight of impact, push people toward
different activities. Life goals or ideals are reflected in the context of values [75,76].

Thirdly, people need to be able to do so. Engaging in energy transition issues may be
inhibited by various contextual factors. These factors define the cost and benefits of different
energy behaviors. Therefore, the factors affect individual motivations [77,78]. For example,
the provision of recycling facilities promotes reusing industries [79]. The contextual factors
even have deep impacts. In some cases, they make some behaviors simply impossible [80].

In the question, lack of clarity and inconsistency in the policy is relevant to the
motivation factor, high cost of an efficient option is summarized in the contextual factor,
and lack of social awareness is clearly related to the deficiency of knowledge.

5.6. Where Are Big Changes Expected to Happen?

Generally, it is supposed that people do not have the initiative to act or think about
energy issues unless some personal benefits are included [81]. Therefore, the question was
posed to explore the level of interest of local people in the proposed changes regarding
personal benefit concepts. It is a matter of external incentives to encourage people to think
about it or even a step further to be involved in it. The incentives are designed to change
contextual factors. It is not a matter of just cost issues but the provision of choices with
higher pleasure or more benefits [64,82]. As a result, people will get involved in energy
issues when such behavior is uniquely rewarding [83]. It suggests that many different
encouragements need to be offered to boost wide-scale behavior change. In this question,
the generated signals by the introduction of batteries and coupling of heating and cooling
capacities are relatively low for individuals. Maybe less personal benefit in the latest
options is sensible.

5.7. Insights in a Free Template from Unlimited Thinking Part

In the last part of the survey, the governing role of energy in the ongoing transition
was commented on. Some people believed that water scarcity and soil degradation are
at the same level of concern in Luxembourg. In other words, it was asked to what extent
energy manages the changes in Luxembourg.
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The other comment addresses the changes in energy habits in Luxembourgish people.
Luxembourg is considered in the top five countries with a high level of income [84].
Therefore, it could be concluded that residents might not be sensitive to marginal changes
in energy prices. Therefore, a new pattern for changing habits is needed in rich countries
like Luxembourg. It is a matter of finding how to redefine the comfort zone in wealthy
countries like Luxembourg.

Another common concern was related to the generation of solar electricity by rooftop
solar panels. While Luxembourg is a small country in size, rooftop panels play an important
role in the generation of green electricity. However, the sloping roof of buildings with
different angles is a limiting factor for reaching the highest efficiency to harness solar
energy. Consequently, passing laws to consider energy issues in the future to construct
new buildings or renovating old ones becomes necessary.

Finally, redesigning the city with long-term considerations and adapting streets with
emerging needs were asserted as comments in this part. Participants mentioned that
changing the face of cities with short-term goals is a waste of the public budget.

The last two comments reflected the impact of the energy transition on the appearance
of the city, which shows a wide domain of stakeholders of the transition.

6. Discussion

7

Based on collected data, it was found that a remarkable level of negative participants
attitude toward future transition exists. Another interpretation of the participant responses
represents that the current world is still good enough. Do not take a risk to change for an
unknown future. These interpretations support the built theory in Section 1.

To consciously decide, policymakers need to take care of scientific uncertainties, which
are colored by participants’ values and specialist knowledge, which in turn are shaped by
arguments and debates with colleagues and, more generally, by debates within society [85].
Accepting the theory will lead us to expect conservative reactions toward new features in
various domains in society. In a pessimistic case, if the behavior becomes part of the culture
in the society, high inertia of the public side to realize the changes would be observed.
Alternatively, a lack of public support in society may increase the risk of creating a ‘deal-
breaker’ phenomenon. Analyzing the case might be very context-specific. Nevertheless,
increasing awareness about the issue could shed light on the importance of the role and
support of the public for future changes. The reasons for negative attitudes to participate
in the ongoing energy transition were discussed in Section 5.

The next point is referred to the need for localizing future energy issues based on the
real conditions of Luxembourg. Mass media has been working hard to internalize external
problems and their efforts more or less have been successful. For instance, pollution and
climate change are at the top of the priority concern list of participants about the future,
while based on Section 2, the public is less responsible for the greenhouse gas emissions in
Luxembourg. This reflection of attention to an exaggerated issue is the art of media.

The third point is to highlight the high level of context dependency of the energy
transition that leads us to expect different pathways of transformation in various con-
texts [86,87]. The constructed theory in this study was based on contextual factors, which
are apparently different from region to a region. Therefore, the context dependency of the
pathways necessitates supporting local studies in each region about the issue.

7. Conclusions

The study was carried out in two phases; in the first phase, we formed a theory to
address the energy concerns, and in the second phase, we justified the built theory by
exploring public viewpoints. For this purpose, a survey methodology was applied to
collect the participants’ consideration about different aspects of the future energy system
in Luxembourg on the demand side. The results and the interpretations were argued in
detail with a conservative viewpoint of the authors. It was deduced that conceiving the
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transition causing a better future is not possible for the participants. Therefore, it could be
regarded as a warning about public acceptance of a new transition in society.

The other achievement of building a theory is to reflect the range of various responses
and meanings. Revealing the public understanding of the concept will affect the flexibility
of policymakers to respond to the emerging problems properly, as argued in Section 5.
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