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Abstract: Energy transition towards a local resilient energy supply is necessary for energy security.
Climate change and the threat of economic collapse are reasons to force society to become less
dependent on fossil fuel. Small-scale solutions are expected to be more sustainable, as large-scale
integrated networks are featured by complexity and difficult-to-notice vulnerabilities, creating system
risks. This paper presents the results of empirical research among a sample of Polish business
students (N = 205) on the importance of worldviews for the choice of the energy transition scenario
(local solutions vs. large-scale solutions). Worldviews are represented here by the Dominant Social
Paradigm (defined for the purpose of this study as the belief that liberal democracy, free markets,
and technological development are to solve all type of problems). This study addresses two research
questions: (1) Is there a difference in preference for the energy transition scenarios? (2) Does adherence
to the Dominant Social Paradigm determine the choice of the scenario for energy transition? The
results present a preference for non-cooperative solutions (individual household solutions and
large-scale solutions), while no significant relation to the worldviews represented by the Dominant
Social Paradigm has been found. The results suggest that preferences for individual and large-scale
solutions may be influenced more by institutional factors than by personal worldviews. A policy
implication is that a change in the socio-political institutions and strengthening local governance may
be a prerequisite for a sustainable energy transition.

Keywords: decision-making under risk and uncertainty; information and knowledge; cognitive
factors in decision-making; energy markets; Dominant Social Paradigm

1. Introduction

The world economy still remains heavily dependent on fossil fuels [1]. The ongoing
energy transition towards renewables is required to deal with physical limitations on their
availability and with the threat of climate change [2,3]. For a long period of time, technolog-
ical development has led to increasing access to fossil fuels, though at increasing marginal
energy input per unit of energy obtained (decreasing Energy Return on Investment). While
the expected rise as well as the increase in volatility of fossil fuel prices create a threat
to global economic growth [4], a climate catastrophe may appear at an earlier stage [5].
For the energy transition to be sustainable, it should be directed toward locally governed,
resilient systems based on renewable energy supply [6].

Energies 2024, 17, 1004. https:/ /doi.org/10.3390/en17051004

https:/ /www.mdpi.com/journal/energies


https://doi.org/10.3390/en17051004
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/energies
https://www.mdpi.com
https://orcid.org/0000-0002-6274-1467
https://orcid.org/0000-0002-6153-1441
https://orcid.org/0000-0002-7899-3458
https://doi.org/10.3390/en17051004
https://www.mdpi.com/journal/energies
https://www.mdpi.com/article/10.3390/en17051004?type=check_update&version=1

Energies 2024, 17, 1004

20f15

Energy transitions involve a high level of uncertainty. Transitions are extremely slow
processes that may take decades [7]. This inertia is due to technological and economic
lock-ins in the highly complex energy supply chains [4,8]. These complex integrated global
supply chains also entail vulnerabilities [9]. Therefore, autarkic (e.g., decentralized and
independent) solutions become attractive [10]. These solutions also make the consumer
less dependent on oligopolistic producers [11,12].

Traditionally, centralized, large-scale energy systems have been the backbone of the
industrialized societies in the Western sphere. Generally, these societies have been domi-
nated by capitalistic values tied to exponential economic and material growth [13,14]. The
past years have presented large-scale challenges to energy security, starting with the Coron-
avirus pandemic and continuing with supply disturbances due to the war in Ukraine. It is
becoming increasingly clear that epidemic and/or political crises can escalate into a sudden
economic collapse, whether because of political sanctions due to increasing marginal costs
of fossil fuels, or due to producing countries limiting exports in order to sustain their own
consumption (see, Refs. [4,15]). As bad as they may seem, such massive global events
can also be considered windows of opportunity for creative destruction and innovation of
novel solutions and habits [16]. Thus, the ongoing shifts in global power structures, climate
change, loss of biodiversity, as well as the energy crisis, and the rapid pace of digitalization
may present an opportunity for accelerated adoption of small-scale, renewable energy
supply projects. However, due to paradigmatic limitations of individual and collective
choices, the current shift might result in reproducing extant institutionalized systems in a
slightly different disguise.

The environmental decline has its roots in the institutions that reflect the Dominant
Social Paradigm of Western industrialized society [17]. This Dominant Social Paradigm
(hereafter DSP) refers to the collection of norms, beliefs, values, and habits that form
the most commonly held worldview in Western culture [18]. This DSP, with its inbuilt
expectations of material growth, technological solutions, and specialization, has been
evolving since the Enlightenment [17,19]. It is being blamed for treating the environment
as an unlimited source and sink and for seeing the development of markets and technology
as the only solutions to any type of social and environmental problems [20]. Furthermore,
the combination of techno-optimism and downplaying system risks [19] can hamper the
transition towards renewable energy. The DSP may be the cause behind the technological
and institutional lock-ins that favor large-scale energy systems and that hamper gains
from a transition towards small-scale, renewable energy. The Dominant Social Paradigm
is assumed to be a socially embedded (behavioral) driver of environmental choices [18]
and as a source of ignorance of system risk [20]. This study uses a novel approach, testing
the Dominant Social Paradigm as a driver of the choice of an energy transition scenario,
expanding an existing set of scenarios. In other words, we go beyond individual beliefs and
explore the question of how the worldviews of the Dominant Social Paradigm are related
to preferences for energy transition scenarios.

Taking the context of Poland, we investigate the preference for local energy supply
versus large-scale energy transition solutions. We focus on solar energy because of its
wide availability and huge potential for replacing fossil fuels, as well as its environmental
benefits [21,22]. Specific research questions (RQ) serving the purpose of this investigation
are as follows:

RQ1. Is there a difference in preference for the energy transition scenarios?

RQ2. Does adherence to the Dominant Social Paradigm determine differential prefer-
ence for scenarios for energy transition?

First, the situation in Poland is described in Section 2 regarding the current develop-
ments of different types of renewable energy transitions at different levels of governance
—from local to large-scale solutions. The identified preference for large-scale solutions pur-
sued by the current government is the reason to add a large-scale scenario to [6]’s three local
scenarios (household, neighborhood, small town) regarding photovoltaics. The theoretical
framework and research hypotheses are presented in Section 3. The research questions were
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answered based on a survey among Polish business students. These students participated
in a course on sustainable logistics, including the topic of sustainable energy transition.
The student profile was similar to earlier research on the relation between the Dominant
Social Paradigm and ignorance of system risk of nuclear energy [20]. After the presentation
and discussion of the results of the survey in Section 4, conclusions in Section 5 display
differences in preferences compared to the German study [6]. While the results need to
be interpreted with care due to the specificity of the respective samples, in the concluding
Section 6, implications for further research on preferences for energy transition scenarios in
a transboundary context are discussed.

2. Energy Transition Policy in Poland

The research presented in this paper is based upon a theoretical framework used by [6],
whose German sample shows a preference for cooperative solutions—a neighborhood sce-
nario or a small-town scenario for the energy transition. In Poland, the policy regarding
renewable energy differs from Germany and is characterized by dualism. The official
governmental policies of the year 2023 formally support renewable energy [23,24]. Also,
the aim of net-zero greenhouse gas emissions (climate neutrality) by 2050 in the framework
of the European Green Deal has been accepted [25]. Furthermore, an agreement with coal
miner unions regarding the closure of coal mines by 2049 has been signed [26]. The docu-
ment Polish Energy Policy until 2040 (pol. “Polityka energetyczna Polski do 2040 roku”)
was accepted on 2 February 2021. This document defines the aim of a minimum share of
50% of zero-emission sources in the energy production capacity installed by 2040. This aim
is, in particular, to be achieved by the development of offshore wind energy and nuclear
power plants [27]. While the focus seems to be on large-scale solutions, there is no clear
policy document that creates a basis for dealing with the complexity of a renewable energy
transition [28] (p. 11 ff). The policy focus seems to be directed toward continuing the use
of fossil fuels at the expense of the development of renewable energy sources [29] (p. 139).
Rather, the current policy landscape appears to create legal barriers to investments in re-
newable energy sources and (by way of tax reforms and centralization measures) reduce the
tax base and decisive power for local governments. These local governments are especially
important stakeholders in the creation of local sustainable energy supply [30].

An example of creating obstacles by legal changes concerns wind energy. After a
period of rapidly increasing installed capacity, serious restrictions were introduced in 2016.
The minimal distance between a wind turbine and an existing residential building (or
protected nature) should be 10 times its height [31]. As there was no transitional period
(licenses needed for the operation would be refused), existing investments were stopped,
and new investments were seriously discouraged.

Another example is photovoltaics installed by individual households (so-called pro-
sumers). Previously, consumers could deliver energy to the grid for “storage” if production
exceeded their own needs at a given time. Effectively, the energy distributor was treated as
an energy storage. Calculated on a yearly basis, the prosumer could at any time “collect”
energy from the grid in the amount of 80% of all energy delivered to the grid if the installa-
tion had a capacity of up to 10 kW. If exceeding 10 kW (but less than 50 kW), 70% of all
energy delivered to the grid could be “collected”. This solution created incentives for the
development of small photovoltaic installations because it eliminated the storage problem.

However, because electricity grids are constructed to deliver to households (rather
than to receive energy from them) and have a limited capacity, the success of photovoltaic
installations would lead to grid instability [32], making the “storage” function of the grid
less attractive. As grid development is a long-term process, it was easier to change the
law. While prosumers with existing photovoltaic installations received a 15-year transition
period, installations connected to the grid from 1 April 2022 would face so-called net
billing. The excess production at any time is sold to the electricity company according to
monthly established market prices. For the energy purchased, the price is the same as for all
customers, including excise taxes and value-added tax, while receiving a discount for the
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distribution costs [33]. The new law reduced the speed of installation of new photovoltaics
from 600 MW to 200 MW per month [34].

Such a legal change should, at the same time, be accompanied by the development
of local storage systems, like the development of sand batteries [35], and the installation
of storage batteries by households [36]. While current subsidy programs support the
purchase of storage batteries as well as heat pumps [37], another step is the development of
local cooperative networks, where excessive production could be used by other citizens or
companies (the neighborhood and small-town scenarios discussed later on in this article). A
challenge to local solutions is that currently, the energy supply in Poland remains dependent
on state-guided large-scale solutions.

From the point of view of ownership structure [6], four scenarios for energy transition
are the focus of this study: the household scenario, the neighborhood scenario, the small-
town scenario, and the large-scale scenario (the last was added by the authors). The
situation in Poland looks as follows:

Household scenario: concerns small, individual producers (prosumers), producing
up to 50 kW for their own use. Besides households, this can also concern small business
entities, local government units, housing associations, and churches.

Neighborhood scenario: consisting of combined sources with low capacity (up to
10 MW of electricity, up to 30 MW of heat, and up to 40 million m? of biogas). The energy
is used jointly by several households, business entities, or a local government unit. This
solution covers a minimum of 70% of their yearly energy needs. All users are located within
the same municipality and function on a system of energy cooperatives.

Small-town scenario: with low to medium power production (up to 100 MW), where
the energy is used jointly by households, legal entities, scientific units (including research
institutes), and/or local government units. In this scenario, entities from at most one powiat
(country) cooperate in a so-called energy cluster system.

Large-scale scenario: where producers are able to generate large amounts for the
purpose of selling it on the market.

Ad 1. The household scenario has been developing in Poland relatively quickly due to
increasing energy prices, subsidies, and the possibility of using the distribution network
as energy storage. By the end of 2022, there were almost 1.2 million prosumers, with a
total production capacity from photovoltaics of almost 10 GW. The number of prosumers
increased 22 times, and the installed capacity 26 times, between the beginning of 2019 and
the end of 2022 [35,38]. This increase could have been larger were it not for the legal changes
mentioned earlier, reducing the financial attractiveness of photovoltaic installations [33,39].

According to the Central Register of Emissions of Buildings, by 22 July 2022, over
233,000 heat pumps had been reported to be installed. Most of them were air or water
heat pumps used for central heating of buildings. According to the data of the Polish
Organization for the Development of Heat Pump Technology, in 2021, the number of heat
pumps sold for heating buildings in Poland per capita was higher than in Germany [40].

Other renewable sources are less popular. There were only 59 wind micro installations
in October 2022, with a capacity of 0.24 MW. For this reason, the state is preparing a change
in the law (to come into force by mid-2024), obliging large-scale producers to transfer at least
10% of the shares in wind farms to residents of the commune in which it is located. This will
make households virtual prosumers using the generated energy for their own needs [41].

Ad 2. While the concept of energy cooperatives already appeared in 2016 [31], the legal
base for the neighborhood scenario in Poland was only created in mid-2019 by the law on
the so-called energy cooperatives [42]. Such a cooperative should have at least 10 members
in the case of natural persons and 3 in the case of legal entities with a maximum of 1000.
Energy cooperatives settle accounts of all its members (producers and consumers) with the
energy seller in the prosumer system (based on discounts) at a quantitative ratio of 1 to
0.6 [43]. By mid-2022, three energy cooperatives were registered. The energy cooperative
EISALL established in May 2021, has two photovoltaic installations (20 kW in total). As an
example, Energy Cooperative Our Energy (pol. Spotdzielnia Energetyczna Nasza Energia)
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was registered in December 2021, possessing four photovoltaic installations with a total
capacity of 27 kW. The third one was registered in June 2022 [44]. Currently, legislative
measures are prepared to reduce barriers to the creation of energy cooperatives [45-49].

Ad 3. The small-town scenario is related to energy clusters, a concept legally intro-
duced in 2016 [31]. A distinction can be made between micro-clusters when they operate in
one commune and macro-clusters in the case of a powiat (county) [50]. Currently, there are
66 energy clusters operating in 12 voivodships (provinces) in Poland [51].

Ad 4. The scenario of large-scale energy production is associated with economic
entities backed by significant financial resources. Wind turbines/wind farms had an
installed capacity of almost 8.3 GW by the end of 2022. This was an increase compared
to 2021 by 80 new installations (with a capacity of 935.84 MW). The largest wind farm
in Poland (WF Potegowo), with a capacity of 219 MW, started operating in December
2020 [52,53]. Photovoltaic farms had a total installed power of 2 GW by the end of 2022. The
largest is Elektrownia Zwartowo, located on 300 ha of land with 204 MW installed power.
This source is most dynamically developing in this scenario, with an increase in installed
power by 59% between 2021 and 2022 [54,55]. Other sources such as geothermal energy
with a total installed power of 129 MW in 2022 take less of the renewables market share [56].

3. Theoretical Framework

The institutional framework, as well as the technological development of the current
economic system in Western industrialized societies, are focused on economic growth [4,14,57].
According to the Dominant Social Paradigm [58,59], the worldview of the salient economic
and political stakeholders, growth is good and, together with technological (technofix)
development, enables the solution of different social and environmental problems.

The Dominant Social Paradigm has been developed based on a wide range of mod-
els trying to identify determinants and sources of environmental attitudes and willing-
ness to change. It has been widely tested in a multi-national context [20,58]. As this
paradigm is assumed to be a socially embedded (behavioral) driver of environmental
choices, here the question is addressed whether it influences the preferences for a certain
energy transition scenario.

The belief in free markets and technological solutions is accompanied by adher-
ence to political liberalism. Such a view is understandable, considering the incredi-
ble wealth and welfare created by large-scale production and innovation, leading to
economies of scale [60,61]. People are supposed to be the masters of nature, assuming weak
sustainability [62], where physical capital and labor can replace environmental sources.
Following the above reasoning, it could be argued that the worldview embraced in the
Dominant Social Paradigm creates a kind of lock-in, hampering the necessary energy
transition towards renewables [63,64].

Research [20] shows that political views may lead to neglect of system risks of large-
scale energy supply projects, posing the question of whether the political part of the Domi-
nant Social Paradigm shifts towards authoritarianism [65]. Autarky relates to independence,
autonomy, and self-sufficiency, values that might be considered elementary for the choice
of energy scenario [6]. Thus, sustainable communities are considered highly self-governed
and rely on independent energy provision systems [6,66]. It is argued [6,67,68] that regional
autarky is a popular issue in countries like Germany, Switzerland, and Austria. This ap-
proach requires cooperation at the local level, as well as developed local self-governance
structures. In a study [6] including 168 German participants and using a snowball survey
method, the respondents were asked to assess three scenarios (household, neighborhood,
and small town) according to the attractiveness for the participants, the attractiveness of
the solution for dealing with the negative impact of fossil fuels, the perceived desirability,
the impact on the environment, and the stability of the energy supply.

As discussed, there is a politically imposed tendency to develop large-scale solutions
in Poland. For this reason, a centralized large-scale scenario, which fits more with the
Polish centralized governance, was added to the scenarios in this study [6]. Following
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this, the scenarios possess a similar level of autarky regarding energy supply (80% of
energy supplied by the solution, 20% from outside resources), while differing in the range
of autarky when governance and organization are considered. From the governance
perspective, the household scenario can be considered to be the most autarkic, and the
large-scale scenario least autarkic. The assumed perceptual component of respective energy
supply scenarios, i.e., how people are assumed to interpret and understand them, are
presented in Table 1.

Table 1. Range of autarky and assumed perceptual components

Energy Supply Scenario

Assumed Perceptual Components

Household

Only a few people involved (family members)
High sense of independence
Individuals feel autonomous and self-sufficient
Easy decision-making process
Control of the ongoing process
Energy supply is secured

Neighborhood

Increased number of people involved
Dependencies on others
Individuals feel less autonomous and self-sufficient
Need for communication and interpersonal trust
Decision-making is complicated
Less control of the ongoing process
Energy supply is secured

Small town

High number of people involved
Dependencies on others
Individuals feel less autonomous and self-sufficient
Need for advanced communication collaboration
Need for organized decision-making process
Need for organized control process
Energy supply is secured

Large-scale

No local governance involved
Dependencies on others
No autonomy and no self-sufficiency
No need for advanced communication, collaboration and interpersonal trust by the end used
No need for organized decision-making procedures at the local level
No need for organized control process and control of the ongoing process
Energy supply is secured

Source: First three scenarios [6], Large-scale scenario - authors” own elaboration.

The economic, political, and technological dimensions of the Dominant Social
Paradigm [58,59] are approached as determinants for the choice of the energy scenario, as
well as a source of ignorance of system risks. The technological dimension assumes the
possibility of a technofix for any type of problem and a techno-centric approach [19,69].
The free market is supposed to be a system that manages all kinds of social and environ-
mental problems, among other things by providing incentives for innovations leading to
technofix solutions. The aim of economic growth is supported by large-scale production,
leading to economies of scale, i.e., declining unitary cost of output. In this context, the
top-down decision-making approach embedded in the Dominant Social Paradigm does
not necessarily embrace the development of small-scale, local solutions [12].

The logic of the free market forces led to the development of large-scale energy
provision, dependent on the availability of cheap fossil fuel [3]. This large, complex system
creates serious lock-ins (technological, economic, and institutional) for an energy transition
towards renewables. The transition trajectory may be strengthened by the democratic
process, where legal changes are rather incremental. In the face of the need for a quick
sustainable energy transition to achieve climate goals and tackle the challenges to economic
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growth by an expected long-term increase in marginal costs of the production of fossil
fuel [4], the technological dimension of the Dominant Social Paradigm can be expected to
be a predictor of preferences for large-scale solutions and ignorance of system risks, which
can be interpreted as the risk that a small probability event triggers irreversible damage,
or even collapse, of a system (e.g., organization, industry, economy, supply chain) due
to the existence of weakest links, bottlenecks, and other types of vulnerabilities. While a
similar outcome can be expected for the economic dimension (low-cost output of large-scale
projects supports economic growth), for the political dimension, it is expected that, due to
the strong individualistic orientation, there will be a preference for small-scale solutions.

4. Methods, Measures, and Materials

In Table 2, two research questions and related hypotheses are presented. In order
to find out whether worldviews influence the preference for a specific scenario of energy
transition (RQ2), it is useful to assess whether there is a difference in preference for a certain
energy transition scenario (RQ1).

Table 2. Research questions and corresponding research hypotheses.

RQL. Is There a Difference in Preference for the Energy Transition Scenarios?

Hypothesis 1. The large-scale energy supply scenario is the most attractive energy transition scenario.

Hypothesis 2. The large-scale scenario is most attractive for dealing with the impact of fossil fuel use.

Hypothesis 3. The preference for the energy supply scenario has an impact on (a) perceived desirability, (b) perceived autarky, (c) perceived
feasibility, (d) the assessment of the impact on the environment, and (e) the perceived stability of energy supply to the individual home.

RQ2. Is adherence to the Dominant Social Paradigm related to the choice of the scenario for energy transition?

Hypothesis 4. Adherence to techno-optimism (DSPt) determines the choice of the energy supply scenario.

This hypothesis is tested for (a) the attractiveness of the scenario for homeowner, (b) the attractiveness of the scenario for dealing with the impact
of fossil fuel use, (c) the perceived desirability, (d) the perceived autarky, (e) the perceived feasibility, (f) the perceived impact on the environment
and (g) the perceived impact of stability of energy supply to the owner’s home.

Hypothesis 5. Belief in free markets (DSPe) determines the choice of the energy supply scenario.

This hypothesis is tested for (a) the attractiveness of the scenario for homeowner, (b) the attractiveness of the scenario for dealing with the impact
of fossil fuel use, (c) the perceived desirability, (d) the perceived autarky, (e) the perceived feasibility, (f) the perceived impact on the environment
and (g) the perceived impact of stability of energy supply to the owner’s home.

Hypothesis 6. Adherence to political liberalism (DSPp) determined the choice of the energy supply scenario.

This hypothesis is tested for (a) the attractiveness of the scenario for homeowner, (b) the attractiveness of the scenario for dealing with the impact
of fossil fuel use, (c) the perceived desirability, (d) the perceived autarky, (e) the perceived feasibility, (f) the perceived impact on the environment
and (g) the perceived impact of stability of energy supply to the owner’s home.

Source: Own elaboration.

To answer these research questions enclosed in Table 2, a qualitative study was carried
out among first-year students of a sustainable logistics course at a large, private university in
Poland. A reason is that since the survey is dedicated to perception of energy transition, the
cost element is not specified, and responders are not asked to evaluate their preferred energy
transition choice pricewise. The topic “energy transition” was an element of the course.
The questionnaire contained questions regarding the Dominant Social Paradigm (see
Table 3) and the choice of energy scenarios (see Table 4 and Appendix A). As presented in
Appendix A, first, the four energy transition scenarios were introduced to the respondents
in the form of pictures and a description based on the earlier research [6]. The question set
on the Dominant Social Paradigm and the related method of analysis of research results was
the same as in an earlier study among a similar group of respondents [20]. The questions
for the questionnaire were translated from the original source in English into Polish by two
specialists and then translated back into English.
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Table 3. Test results for the dimensions of the Dominant Social Paradigm.

Dimensions of the . . Descriptive
Dominant Social Paradigm Questions Likert Scale Statis}:ics
1. Advancing technology provides us with hope
for the future.
2. The bad effects of technology outweigh its
. . . advantages (recoded). 4 items. M =426
D1.Technological dimension 3. Futureg res(ource sh)ortages will be solved Cronbach’s oc = 0.43 Sd =0.76
by technology.
4. Advancing technology is out of
control (recoded).
1. The average person should have more input in
dealing with social problems.
2. Business interests have more political power
D2 Political dimension than individuals (recoded). 4 items. M =435
' 3. Political equality can be attained only by Cronbach’s oc = 0.69 Sd =0.57
major changes in election procedures.
4. Political questions are best dealt with through
free market economics.
1. We focus too much on economic measures of
well-being. (Left out of analysis in accordance
with the original research [57,58]) 3items. M =470
D3.E o . 2. Individual behavior should be determined by Cronbach’s oc = 0.43 5d =0.78
.Economic dimension . . o .
economic self-interest, not politics. 4 items. M=442
3. The best measure of progress is economic. Cronbach’s o = 0.46 Sd = 0.64

4. If the economy continues to grow,
everyone benefits.

Source: Own elaboration. Answers were given on a Likert-Item scale from 1 (completely disagree) to 7 (completely
agree). For the technological, economic, and political dimensions, the higher the value, the more “pro-DSP” the
respondent is.

Table 4. Questions asked regarding the attractiveness of the respective scenarios.

Dependent Variable Scale Question

Suppose, you are the owner of a house. There are

4 options available for an energy transition in order
Rank from 1 (most attractive) to to become independent from fossil fuels. Please rank
4 (least attractive) the attractiveness of these options for yourself

personally in order of attractiveness from 1 (most

attractive) to 4 (least attractive).

a. Attractiveness for home owner

Please rank the attractiveness of all solutions for
b. Attractiveness for dealing with Rank from 1 (most attractive) to dealing with all the negative impacts of the use of
the impact of fossil fuel use 4 (least attractive) fossil fuels in order of attractiveness from 1 (most
attractive) to 4 (least attractive).

Rank from 1 (definitely
c. Perceived desirability not desirable) to
(6 completely desirable)

“How do you perceive the desirability of the
described scenario?”

Rank from 1 (definitely not autarkic) “How do you perceive the autarky of the

d. Perceived autarky to 6 (completely autarkic) described scenario?”

Rank from 1 (definitely not feasible) “How do you perceive the feasibility of the

e. Perceived feasibility to 6 (completely feasible) described scenario?”

Rank from 1 (very negative impact)

f. Impact on the environment to 6 (very positive impact)

Impact of the solution on the environment.

g. Impact on stability of energy Rank from 1 (very negative impact) Impact of the solution on the stability of energy
supply to your home to 6 (very positive impact) supply to your home

Source: [6].
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The questionnaire was then distributed online, using MS Forms, before the energy
transition topic was dealt with in class; this was done in order to prevent any framing
effects. Participation was voluntary, and the questionnaire was anonymous. The results
were discussed in class in order to obtain learning effects. All students had the oppor-
tunity to fill out the questionnaire. In total, 205 surveys (60.8%) were returned, out of
337 distributed. Demographics of respondents present as 48% female, 52% male, and an
average of 24 years old.

As a case, business schools are interesting for carrying out research on the Dominant
Social Paradigm [70,71]. Business companies are important stakeholders in energy tran-
sition, not only due to their production function but also the transport that is elementary
in the functioning of logistics chains. The logistics students surveyed in this study are
taught about and trained to address challenges regarding the need for continuous im-
provement of processes in order to support efficiency, which in turn will lead to improved
economic performance.

As the research concerns a specific group, the results have to be interpreted with care.
However, as part of the research carried out in Germany some years ago [6], the results
provide a perspective for comparison and future research regarding transboundary features
of the energy transition. Statistical testing of the questionnaire results was carried out in
SPSS version 29. Items of various scales were, when needed, recoded. Three elements in
the questionnaire that constructed the technological, economic, and political dimensions
of the Dominant Social Paradigm (Table 3) were aggregated to a single score, while the
remaining items (Table 4) were analyzed directly.

Statistical analysis was carried out following the methods in the earlier research [6,20].
Cronbach’s Alpha coefficient was calculated in order to measure the internal consistency of
the measures of the technological, economic, and political dimensions that built the Domi-
nant Social Paradigm. The Cronbach’s Alpha value of 0.46 for the economic dimension and
0.43 for the technological dimension (Table 3) suggests that the construction of the adopted
Dominant Social Paradigm may be outdated and require redesigning. Nevertheless, Cron-
bach’s Alpha of 0.69 for the political dimension is considered acceptable. Linear regression
was carried out to assess Hypotheses 1, 2, 4, 5, and 6. The case of Hypothesis 3 required
correlation analysis. Furthermore, to assess this hypothesis, the four energy scenarios were
ranked using one-way Anova [6], as well as pairwise T-tests.

5. Results and Discussion

Reliability analysis and descriptive statistics for the different dimensions of the Dom-
inant Social Paradigm show that the technological and economic dimensions have low
alpha reliability (Table 3).

Tables 5 and 6 collect the results regarding Research Question 1 (and the related
three hypotheses), whether there is a difference in preference for the scenarios, and which
determinants are relevant for the choice of the energy transition scenario. Comparing
the mean scores (using one-way ANOVA and T-test for control), all three hypotheses
(see Table 3) are confirmed. As presented in Table 5, the large-scale scenario is most
attractive (Hypothesis 1), and is most attractive for dealing with the impact of fossil fuels
(Hypothesis 2). As presented in Table 6, the choice of the scenario has an impact on
perceived desirability, autarky, feasibility, environmental impact, and stability of energy
supply (Hypothesis 3). Regarding Hypothesis 2, the larger the scale of the energy supply of
the solution presented in the scenario, the more attractive the solution is considered for
dealing with the impact of fossil fuel use. In other words, small is worse from the point of
view of withdrawing from fossil fuels.



Energies 2024, 17, 1004 10 of 15

Table 5. Attractiveness of energy supply scenario. Mean ranking (and variance); N = 205 Note: A
Likert Item scale from 1 (most attractive) to 4 (least attractive) was used. The attractiveness is given
by the different superscripts in alphabetical order, showing significant differences at p < 0.05.

Attractive Attractive for Dealing
for Homeowner with the Impact of Fossil Fuel
Large-scale 2202 (1.64) 1.872 (1.41)
Small Town 252 (.095) 2.47" (0.80)
Neighborhood 2.65P (0.84) 2.66 € (0.75)
Household 2.63" (1.44) 2.99 4 (1.40)

Table 6. Perceived advantage of energy supply scenario. Mean ranking (and variance); N = 205. Note:
A Likert Item scale from 1 (most negative) to 6 (most positive) was used. The perceived advantage is
given by the different superscripts in alphabetical order, showing significant differences at p < 0.05.

Perceived Perceived Autarky Perceived Impact on the In]?:lait ofSStabihtty of
Desirability (Self-Sufficiency) Feasibility Environment I8y SUPPIY 10
Your Home
Large-scale 4.40 (1.26) 4.05(1.62) 2 4.08 (1.37) 4 413 (1.89) P 428 (1.32)P
Small Town 4.26 (0.92) P 3.73 (0.73) ® 415 (0.97) © 422 (1.08) P 423 (0.81)°
Neighborhood 4.13 (1.04) 3.70 (0.75) b 431 (1.10) P 429 (0.96) b 419 (0.80) P
Household 4.48 (1.30) 2 3.94 (1.33) 2 4.69 (1.34) 2 4.43 (1.20) 2 4.47(0.97) 2

Other determinants of perceived advantages of a certain energy transition scenario
(Hypotheses 3a—3e) show the following outcome. The large-scale and household scenarios
are considered to be rather desirable. They are significantly more desirable than the other
scenarios (Hypothesis 3a). They also have the highest level of perceived autarky (Hypothe-
sis 3b). The ranking for perceived feasibility is opposite to the ranking for attractiveness
for dealing with the impact of fossil fuel use—the smaller the scale of energy supply, the
higher the perceived feasibility, ranging between rather feasible for the large-scale scenario
and high feasibility for the household scenario. The household scenario is also consid-
ered to have the most positive impact on the environment and to be the most stable in
energy supply.

Three hypotheses were formulated (see Table 2) in order to deal with Research Ques-
tion 2 (Does adherence to the Dominant Social Paradigm (independent variable) determine
the choice of the scenario for energy transition (dependent variable)?). Regarding the
relation between DSP and the choice of the scenario, model fit analysis shows a very low
R? of 0.0484. Furthermore, as described above, the Cronbach’s Alphas are too low to be
considered relevant, while for the political element of the Dominant Social Paradigm, an
Alpha of 0.69 may be considered acceptable, though low. Model fit testing based in the
linear regression shows no significance with any of the scenarios. Thus, the three hypothe-
ses are to be rejected. This may imply that the worldviews, as expressed by the Dominant
Social Paradigm, do not influence the preferred choice of the energy scenario. Although
the research hypotheses are not corroborated, the results may have important implications
for energy transition policies.

First of all, differences in worldviews may not be a factor hampering the development
of certain energy scenarios where cooperative solutions are required. The respondents pre-
ferred individual, small-scale solutions, or large-scale solutions (see Table 4), independent
of their views on the political, economic, and technological fields (as the linear regression
shows). This result may imply that support for certain scenarios for renewable energy
transition may be obtained independent of political views, an issue for future research.
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Secondly, a sample itself represents a particular social group, and therefore the results
need to be interpreted with care. A novel approach to measure underlying socially embed-
ded (behavioral) drivers of energy transition choices was tested, and the student sample is
a “test group”. For this reason, the results cannot be extrapolated to other social groups
and should be considered a basis for further research. The respondents’” median age is
24 years old. Commonly, at this young age, the adherence to the energy transition is prone
to be influenced and ideological, moreover known to the students from mass media sources
rather than related to their own market or technology literacy. Moreover, the economic
dimension of the Dominant Social Paradigm implies the cost of the energy transition for the
respondents. Students may still be relatively free from bearing individual energy costs by,
e.g., living in family houses, student houses, or shared accommodation where the energy is
provided. Therefore, the stage of the life cycle of the students’ sample may not fully reflect
the opinion about energy transition scenarios and therefore impact the analysis results.
No verified relation between the proposed DSP and given energy transition scenarios was
found for the studied group of Polish respondents.

Thirdly, while this research is based on a convenience sample, the following issues
appear for research on energy transition scenarios in a transboundary setting. When the
Dominant Social Paradigm is not a predictor of the choice of the scenario, there may
be other underlying factors with other mediating variables that can explain the results.
These may be, for example, institutional differences, alterations in the strength of local
political governance, and different levels of public trust in local and central governance.
Therefore, the Dominant Social Paradigm itself may require reformulation. Noticeably, a
study on the impact of the Dominant Social Paradigm on ignorance of system risks [20],
repeatedly demonstrates a low Cronbach’s Alpha score for DSP questions, indicating the
low reliability of the elements of the Dominant Social Paradigm. Thus, while the question
set of the Dominant Social Paradigm has been widely applied, this may either mean that the
question set needs to be reformulated because it is outdated (i.e., implying other measures
of worldviews need to be applied) or that the Dominant Social Paradigm is culturally
specific, and as such, it is better to analyze its meaning in a country’s or regional context.
Furthermore, the preference for a certain energy supply scenario can depend on the sources
of knowledge on the topic or the regions and cultural background of the respondent.

6. Conclusions

This study tried to find out if the Dominant Social Paradigm, for the aim of this
study represented by a political, market, and technological set of convictions, determines
a preference for an energy scenario. As discussed in Section 2 of this paper, the political
preferences in Poland point to the direction of large-scale, centralized energy transforma-
tion solutions, simultaneously acknowledging the individual energy sources. The results
of the conducted questionnaire on the 205 students’ group in Poland display the same pref-
erences for large-scale solutions, together with the household scenario, leaving cooperative
scenarios (neighborhood scenario and small-town scenario) behind. This contrasts with
the results of [6], whose scenarios for renewable energy transition were the basis for this
research. While there was no large-scale scenario in this survey, the household scenario
was considered the most autarkic and the small-town scenario the most desirable (with
no significant difference between the household and neighborhood scenarios). Regarding
perceived feasibility, there was no clear difference in preference for a certain scenario.

Considering the obtained results, the energy autarky is perceived as either a central-
ized energy provision, or an individual solution of energy supply. Energy transformation
is, therefore, best conducted with state support that organizes large-scale energy sources for
society or with single initiatives to self-organize energy sources. It resembles the existing
energy provision scenarios in Poland, where either a centralized system provides energy or
individual households organize various energy sources and infrastructure (historically both
of fossil origin). Importantly, the results of the questionnaire observe no indication for the
cooperative energy transition forms, where a community is the main beneficiary. As much
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as these findings are questioning the principles of the EU energy transition where commu-
nity and cooperative solutions are given special attention [72], the respondents are aligned
in energy transition perception with the position of the state authorities communicated in
the national energy plans, official documents, and as a general governmental message.

Because of the limitations of this study, to verify if this energy perception is a valid so-
cietal attitude in Poland towards energy transition, and whether adherence to the Dominant
Social Paradigm is not related to the choice of the energy transition scenario, a consecutive
study is requisite with adjustments of the sample. Since the community versus individual
energy scenario choice varies among EU societies, as seen in comparing our study result
with the survey sample of [6], some interesting differences appear worth further analysis.
The transboundary nature of energy transition is one of them, where the inhabitants are of
mixed backgrounds, and therefore, the energy autarky character becomes less national but
rather regional and cultural. Observation of our study results sheds light on the individual
energy transition preferences and their choice determined by the public information and
national energy policy.

A policy implication of the result may be that worldviews are less relevant in the
choice of the scenario of energy transition than sometimes assumed. A change in the
socio-political institutions and strengthening local governance may be a prerequisite for a
sustainable energy transition. The conclusions imply that the choice between individual
and large-scale solutions is influenced more by institutional factors rather than personal
beliefs. Further examination of the interaction between personal beliefs and institutional
elements, as well as the impact of education, awareness campaigns, and different types of
incentives, might strengthen this study’s findings.
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Appendix A The Questionnaire

The questionnaire was introduced as follows:

Fossil fuels are seriously damaging the environment, contributing to climate change,
while serious shortages may appear in the future. The war in Ukraine also shows that
dependency on one strong supplier, in this case, Russia, may cause a serious political and
economic risk. For this reason, an energy transition is required.

Suppose you are the owner of a house. There are 4 options available for an energy
transition in order to become independent from fossil fuels. Please assess the attractiveness
of these options. The assumption is that in total, the costs of all solutions are the same for
you as a house owner. Below you see 4 pictures of the possible scenarios. After viewing the
pictures, please continue to the next section to answer the questions.”

Then, the participants were shown pictures of all the four scenarios. The respondents
had to confirm that they had seen the picture.

Source: The small-town, neighborhood and household scenarios are based in the cited
research [6], while the fourth picture [72] was added by the authors.

Besides the questions regarding the Dominant Social Paradigm (see Table 3), the re-
spondents answered the same questions on the attractiveness of respective energy transition
scenarios as in [6], the original study (Table 4).
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Figure A1. Presentation of all energy scenarios.
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