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Abstract: Energy transition is surely not only about the technological change, but it also has to
necessarily reflect socio-cultural and environmental transformations on the local level. Hence, local
communities’ energy literacy belongs to the crucial elements in designing successful energy transition
and strengthening rural resilience. Energy literacy is a concept widely related to the multifaceted
phenomenon of energy consumption, both in its individual and collective dimensions. Therefore,
the aim of the present study is to analyse the level of energy literacy in rural conditions, considering
its three key dimensions (awareness, attitude, and behaviour). Our reflective considerations about
energy literacy build on the current knowledge that stress its importance for the reinforcement of rural
resilience. The case study, Ztawie$ Wielka, in the north-central Poland, was selected where a social
survey (N = 300) on the relation between energy literacy and rural resilience was conducted. By means
of employing the cross-tabulations method for data analyses, our results signal that certain indications
of the ecological awareness among the rural residents are being formed. Our findings clearly suggest
that, on the one hand, the needs for more environmentally reasonable management with energy,
including electricity and heat, come to the fore. On the other hand, various types of investments
in improving the energy efficiency of residential buildings and utilising energy generation from
renewable energy sources are observed. It seems that the surveyed community has a clear potential
to become the vector for sustainable and just energy transition of the countryside. The essential
conditions that urgently need to be implemented to ensure the viability of rural energy transition
are the educational reinforcement within the community and more generous long-term institutional
support from the central government, targeted on endogenous development and enhancing the local
social capital.

Keywords: energy literacy; rural resilience; energy transition; local communities; Poland

1. Introduction

Currently, as a result of ongoing environmental crisis, we are experiencing constant
changes covering all spheres of the socio-economic life. These changes are observed on
every spatial scale (global, international, national, regional, and local), and concern all the
economic sectors and activities of our institutions, as well as our behaviour as a society and
as individuals. The uncertainty associated with the constant transformations that a society
is undergoing, and the ever-present risks, are an immanent feature of these phenomena.
Ulrich Beck [1] even speaks of a ‘risk society’. Today, we are dealing with a ‘manufactured
risk” which is a consequence of extremely dynamic technological development and the
general progress of our civilisation. This instability is also related to the multidimensional
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effects of strong anthropo-pressures on the environment, manifested in climate change or
the depletion of conventional energy resources. In such uncertain and turbulent times,
it is necessary to look for new tools for development and management, for helping the
regions to recover from socio-economic and environmental crises, and for restoring more
environmental-friendly stability [2,3].

1.1. Energy Literacy

The key prerequisite here is to acquire a comprehensive knowledge, including a better
understanding of the question, ‘what is the role of energy in our everyday lives?’; and to use
the acquired knowledge to solve contemporary problems and strengthen sustainability, at
the same time. There is no doubt that the outlined advancements urgently need to be widely
supported by following the guidelines of energy literacy [4]. Energy literacy is a concept
related to the multifaceted phenomenon of energy consumption; therefore, it requires to be
analysed both within the individual (household and domestic) and the collective (business,
public institution sector, and societal level) contexts [5,6]. Moreover, energy literacy refers
to the direct energy use of electricity, e.g., by consumers, or, indirect energy use embedded
in the production, transportation, and disposal of goods and services [7].

Generally, households’ (individual) energy literacy can be understood as the knowl-
edge or awareness about the key energy issues relevant to everyday life (p. 12, [8]). Such
an approach encompasses knowledge about the energy consumption of domestic appli-
ances, knowledge about the actions allowing energy saving in the households, knowledge
on how to constitute energy-efficient and environmentally friendly economic decisions,
and about the relation between energy use and climate change. The basic energy-related
knowledge necessary for energy transition, as demonstrated by many studies [9-11], does
not determine the efficient use of energy in homes, the decisions leading to reduced energy
expenditure in domestic budgets, and climate actions. Hence, energy literacy, rather in the
more recent literature, emerges as a broad concept encompassing three key dimensions
(knowledge, attitude, and behaviour). Awareness comes down to the understanding of the
basic concepts, rules, theories, energy transfers, and transformation processes, as well as
the role that energy plays in everyday life. Attitude means the convictions and ideologies of
each person and one’s personal relationship with the energy problems based on the energy
knowledge, all of which are crucial in the decision-making process. Behaviour is manifested
in the commitment to energy conservation efforts [12-14]. The cognitive domain of energy
literacy, which is to be the foundation for the attitude domain and behaviour, should also
include the basic financial knowledge that gives people the necessary skills to perform
financial calculations concerning particular decisions about energy issues [4,9,15-17]. Such
financial energy literacy, as a type of a broader concept of financial literacy [18], reflects
on one’s ability to judge the financial impact of energy consumption with a focus on the
financial savings of an energy-saving investment [7].

Energy literacy, in this view, is a prerequisite for effective individual engagement
in energy transition. However, it may not be a strong enough facilitator of such en-
gagements, because the individuals” engagement in energy transition also depends on
socio-psychological and socio-economic (contextual) variables [19]. However, undoubtedly,
the knowledge on the basic issues concerning energy conservation at home, increasing
household energy efficiency, and their use of renewable energy sources (awareness); con-
victions about the legitimacy of decarbonisation of the local economy and environmental
protection (attitude); and individual actions taken to counteract climate change, i.e., appli-
cation of knowledge in everyday situations (behaviour), all of these issues overwhelmingly
determine the households’ energy consumption. They are thus, on the one hand, factors of
great significance for the effectiveness of energy transition processes. On the other hand,
they can be extremely important in enhancing the resilience of local territories and local
communities, particularly in rural areas, to the effects of decisions and actions taken on a
global scale in response to the challenges of sustainable development and climate change.
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1.2. Rural Resilience

Generally speaking, resilience is the ability of a socio-ecological system to cope with
and adapt to social, political, and environmental disruptions [20,21]. Building this resilience
is particularly important in rural areas that face dynamic changes and uncertainty related
to economic activity, including agriculture, but also to energy transition. The concept
of resilience was introduced to rural development studies, relatively recently (in late
2000s) [22]; therefore, its scope with respect to rural areas has not yet solidified. Clearly,
rural resilience is an offshoot of other types of resilience (such as economic, ecological,
and cultural resilience). When considering rural areas in a systemic way, resilience can
be defined as the ability to recover in a dynamic environment, being a kind of buffer
that protects the (rural) system from mismanagement or adverse policy actions [22]. The
opportunity here lies in taking action to strengthen human and social capital. Shaping local
communities in the spirit of rural resilience allows for new and more sustainable trajectories
of rural development [2,23]. Among the most important endeavours to stimulate the
building of continuous adaptive capacity in local communities are education, creation of
new knowledge, and flexibility in adopting new practices [3,21,24,25].

From the point of view of effective and sustainable rural development, it is important
to employ a holistic approach to enhance resilience, i.e., by seriously considering its
different types [26,27]. Given the need for the sustainable management of natural resources,
on the one hand, and the growing energy demand, on the other, it is vital for the future
of rural areas to enhance the resilience of the energy system [28]. This needs to be carried
out in combination with the actions taken in a climate-resilient housing sector, which
is now one of the essential prerequisites for a just energy transition aimed at reducing
energy exclusion or poverty [29,30]. Rural power-system resilience is formed by three
interdependent and interacting components, which are: economic, technical, and social
resilience. Economic resilience should be understood here mainly through the prism of
available financial resources, both in the investment and operation phase of new energy
facilities and infrastructure. Technical resilience means increasing energy security through
the diversification of energy sources, an increased share of renewable energy sources, and
the spread of off-grid energy systems. It also manifests itself in the implementation of
intelligent energy management characterised by flexibility and self-organisation, leading
to the use of locally available resources in dealing with risks, e.g., using conservation
techniques and increased energy efficiency. Social resilience, in turn, includes primarily
community engagement and knowledge transfer [28]. It is extremely important to look
for new solutions that are dedicated to rural areas and take into account their specificity
and based on a long-term action, so as not to fall into the ‘resilience trap’ [31]. Essential
to this is building public engagement and a sense of empowerment that will improve the
transposition of energy policies constructed at the national and international levels down
to the local scale [32]. As Olave and Vargas-Payera [33] rightly point out, “energy transition
is not only about the technology change from fossil fuels to renewables. It also has to deal
with the social, economic, and environmental aspects of the development of clean energies.”
Not only the newer generations, as argued by Lee et al. [14], but also, more generally, all
the members of local communities will refrain from consuming energy responsibly if they
are energy illiterate. The success of the transition and rural resilience may therefore depend
on the local community’s energy literacy (Figure 1).



Energies 2021, 14, 2575

40f18

Attitudes

Awareness

[ Rural resilience (social, economic, technical) J

Figure 1. Community energy literacy and rural resilience. Source: own elaboration

1.3. The Objective of the Study

The overall objective of the study is to analyse energy literacy on the example of the
local community, considering its three key dimensions (awareness, attitude, and behaviour)
as an opportunity to enhance rural resilience. The research is operationalised by means
of three partial aims that include: (1) to explore the energy literacy of a local community
as household owners; (2) to determine the relationships between energy conservation
behaviour and the use of renewable energy resources with awareness and attitude; and
(3) to explore the effects of socio-economic factors on energy conservation behaviour and
the use of renewable energy resources.

This paper focuses on the energy literacy of local communities only in the domestic
context and in relation to the direct consumption of energy. The analysis was carried out
with reference to Poland as a country undergoing energy transformation, with almost half
a century of centrally planned economy and distinguished by the hegemony of entities
related to coal mining. A detailed empirical study was conducted in the commune (LAU 2)
of Zlawie$ Wielka, located in the Kujawsko-Pomorskie Voivodeship (NUTS 2). It is a region
characterised by some of the highest values of energy poverty in Poland, as measured by
the share of households whose ratio of energy expenditure to income is twice the median
of this indicator [34].

2. Research Design, Case Study Description, and Methodology
2.1. Research Design

To shed more light on the issues related to rural resilience, the authors decided to
combine social science research methods to enable a more in-depth understanding of local
communities’ energy literacy and to learn more about the specific features constituting the
idea of rural resilience. After a detailed study of the latest research methods in the field,
the authors decided to implement two research perspectives: macro scale (European and
national levels) and micro scale (local level) perspectives (Figure 2). At the macro scale,
a set of data (from the Local Data Bank of Statistics Poland, LDB SP) [35] and materials
illustrating the energy attitudes and behaviour of the Polish society were analysed by
means of desk research, which is a non-reactive research method [36]. On the other hand,
at the micro-scale, empirical studies were conducted exploring the behaviour and energy
practices of the local society, based on the example of the residents of the rural commune
of Ztawie$ Wielka, in the Kujawsko-Pomorskie Voivodeship.
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Figure 2. An outline of the research procedure. Source: own elaboration.

2.2. Case Study Description

Currently, one of the key energy transition issues is to ensure a socially just transition
that takes into account the important role of a climate-resilient housing sector and a specific
support for those at risk of energy exclusion and poverty [29]. Therefore, the commune of
Ztawie$ Wielka (population 14,386 in 2019; the area of 177.9 km?) was selected as the case
study for a detailed empirical research. This is a rural area located in a region substantially
struggling with energy poverty [34,37]. The problem is particularly visible and affects the
population of rural communities living in single-family houses that are concentrated in
peripheral areas. This type of region is suitably represented by the commune of Ztawies
Wielka. Despite its seemingly beneficial location between the two most important urban
centres of the region (Bydgoszcz and Torur), the spatial layout of the commune, defined by
a considerable elongated shape with difficult transport accessibility, is a typical feature of
peripheral areas [38]. There is an obvious risk that the process of peripheralisation might
be even strengthened here; due to its location in the centre of the region, the area would
be referred to as internal periphery. The commune experiences the mild effects of the
suburbanisation processes originating in regional urban cores; nevertheless, from the point
of view of its function, this is primarily an agricultural commune. The commune has been
mildly growing in population by the annual average of 1.5%, in the last decade. The basic
demographic and social structure of the commune is summarised in Table 1.

Table 1. The socio-demographic features of the case study—Ztawie$ Wielka commune (2019).

Population Female Male Number of Employed  Population Density
14,386 7255 7131 1670 81 persons/ km?
Source: own study based on data from LDB SP.

2.3. Methodology

We widely utilise empirical analyses to trace and capture the peculiarities of rural
communities” emerging environmental consciousness under the shaky and uncertain
conditions of socio-cultural and economic transformation. Based on previous research and
experience of the authors [39,40], a set of questions for a PAPI-type of social survey (Paper-
and-Pen Personal Interview) [41] was developed and tested. A total of 300 questionnaires
were obtained from the population of Ztawie$§ Wielka (older than 18 years; please see
the structure of our sample in Table 2). Our goal was to collect a balanced sample that
reflects local demographic and social characteristics (altogether, we approached 2.7% of
the adult population of the commune); the rate of returned questionnaires was 94%. The
survey was performed in the autumn of 2019. The survey form was formulated based on
approximately a dozen closed-ended survey questions, using a hybrid mode. In addition
to the nominal and dichotomous scales, multiple-choice answers were included so that the
frequency of the selected energy practices could be assessed, and a hierarchy of behavioural
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motivations could be consequently established. The central idea of the questionnaire use
for the social survey was the issue of ecological awareness as well as energy attitudes,
behaviours, and decisions. The use of multiple-choice answers is highly appropriate in
this case because respondents rate these types of questions more easily, as they do not
require too much time and attention, which allows for a satisfactory survey result and an
acceptable level of saturation [42,43]. The design of the response alternatives was based
on the answers to open-ended questions obtained during the pre-test of the questionnaire,
which was conducted in spring 2019, by the local community. Thus, the relevance and
comprehensibility of the individual questions and alternative answers were verified to
include a set of all possible choices [44]. The results of the study were digitised and
analysed in the IBM SPSS software. The analyses undertaken were performed using the
cross tabulations method. This method enables examining the relationships within the
data, portraying precise, impactful insights from data sets, and capturing differences and
similarities in various social groups’ energy behaviours and attitudes; the cross tabulations
contributed to achieving the research objective.

Table 2. Socio-demographic structure of respondents.

Gender Time of Residence in the Commune Type of Building Occupied
less than More than Sinele-famil Apartment in a
F M 1-5years  6-10 years 10 years but Since birth & y multi-family
a year . . house
not since birth house
59.7% 40.3% 1.7% 9.7% 14.0% 31.3% 43.3% 84.1% 15.9%

Source: own study, N = 300.

3. Research Results
3.1. An Outline of the Energy Situation of Households in Poland and Energy Attitudes and
Behaviour of Polish Society

While, in most EU countries, natural gas is the dominant energy carrier used in
households, in Poland, solid fuels, mainly hard coal and firewood, are prevalent in the
structure of household energy consumption [34]. The share of hard coal in total domestic
energy consumption in Poland, in 2018, was 32% (EU-28 average 2.6%), while, for firewood,
it was 13.2% (EU-28 15%). Both resources were most often used for heating the space
(by 45.4% of the households) and water heating (25.6% of the households), and much
less for cooking meals (3.2%). The share of households using hard coal and firewood is
significantly higher in rural areas than in urban areas; in rural areas, in 2018, it was 71.3%
and 63%, respectively, and in urban areas, it was 20% and 13.9%, respectively. Firewood
is generally burned in the same boilers and furnaces as hard coal, either simultaneously
with coal or interchangeably. The scale of hard coal consumption by households makes
Poland an infamous leader in the EU in this respect. To be more specific, the share of Polish
households in hard coal consumption of all EU households in 2017 was 84 %, while their
share in renewable energy consumption of all EU households was only 5% (Table 3).

Table 3. Energy consumption in households by energy carriers in Poland and in the EU, and the share of Poland in the

EU-28 energy consumption, in 2017.

Country I.’opulation Total Energy Natural Gas Hard Coal Wood ch;:z::ga?le
Thousand "% inTJ  in% inT] in% inT] in% inTJ] in% inT] in%
UE-28 511,373 100 12,056,936 100 4,345,893 100 317,419 100 1,809,026 100 2,114,326 100
UE-15 407,194 80 9,835,796 82 3,794,743 87 31,043 10 1,272,782 70 1,561,128 74
Poland 37,973 7 834,683 7 151,972 3 267,709 84 109,725 6 114,164 5

Source: [45].
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The scale of energy poverty in Poland is relatively high, although, as the statistics
show, it has a downward trend. In the Kujawsko-Pomorskie Voivodeship, in which the
examined commune is located, this indicator equals 19.4% and is one of the highest in
Poland. Another objective indicator—Low Income High Costs, which takes into account
both the technical condition of buildings and the material status of households, was 9.4%
for Poland, in 2018 (11.1% in 2012) and 9.7% for the Kujawsko-Pomorskie Voivodeship [34].
Fuel poverty is higher in rural areas than in urban areas due to the generally lower incomes
of rural populations and differences in the structure of the housing fabric [46].

An interesting picture of the energy awareness of the Polish society emerges from
the results of a representative survey conducted by the Public Opinion Research Centre
(Table 4). They indicate that environmental pollution, climate change, and depletion of
non-renewable energy sources, next to lifestyle diseases, poverty, and the use of chemical
compounds and genetic modifications in food products, are considered by Poles to be the
most serious threats related to modern civilisation development. Most of the respondents
(81%) were aware of their personal impact on the state of the environment, and only 16%
shared the view that one person’s actions in this regard mean nothing. Two-thirds of Poles
felt that their actions could contribute to improving the environment in their locality, while
over a quarter held the opposite view. Most of the respondents reported using electricity
sparingly at home. Almost all of them said that they turned off the light when leaving
the room and used energy-saving bulbs or low-consumption appliances. In general, the
question about the source (conventional or renewable) of electricity used in the home was
important to nearly two-thirds of Poles. Declarations regarding the high importance of
this issue were more frequent, the better assessment regarding their personal material
living conditions. Among various energy sources, RES (renewable energy sources) were
rated by far the highest, both in terms of safety (in relation to their threat to humans,
the environment, and the climate) and prospectiveness, understood as an opportunity to
ensure energy security for Poland in the future. Oil and coal, on the other hand, received
the lowest ratings, especially in the forward-looking dimension. The social image of energy
sources is reflected in the preferences of Poles regarding the desired directions of energy
development. The most widely represented view (50% of the respondents) was that policy
should focus on developing RES-based energy. Twenty-two percent of the respondents
considered installing renewable energy equipment in their home or outbuilding, in the
next 2-3 years, with 7% strongly considering it. They are mainly rural residents, and the
preferred energy source is solar energy.

3.2. Energy Literacy of the Local Community
3.2.1. Resilient Households?

Considering households in the context of their importance in implementing rural
resilience, a detailed analysis of heat generation sources was conducted. This decision was
prompted by the fact that more than 84% of the respondents live in single-family homes
(Table 5). These are residential buildings with individual heat and hot water sources, as
opposed to grid-sourced electricity. Heat from the network supplies the apartments in
multi-family buildings. According to the research, the raw material structure for heat
production consists of three basic conventional sources: coal, eco-pea coal, and wood
(Figure 3). Of these, coal is the most important. The second position is occupied by eco-pea,
which is de facto coal, but of selected, high calorific value. Burning eco-pea coal results in
the lower emission of pollutants into the atmosphere. The third place is taken by wood.
All three of these raw materials are extremely popular for heating single-family buildings,
where they account for more than 96% of all heat sources for wood and more than 93% for
coal and eco-pea.
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Table 4. Selected results of a public opinion poll on energy sources, energy policy, and the state of the environment, in 2016.

Question Variants of Answers in the Questionnaire % of Respondents
Environment pollution 58
Desert expansion 4
The development of civilization carries, apart from . Climate change 43
: o . Depletion of non-renewable energy sources 20
its positive effects, also many negative phenomena Growi .
. . rowing world population 12
and threats. Which of the following phenomena
. Poverty 41
would you consider to be the most dangerous? o .
Civilization diseases 51
(N =1000) . .
The use of chemical compounds and genetic 1
modifications in food products
Other 0
Hard to say 3
Turning off the light when leaving the room 95
Do you use the following methods of saving (‘definitely yes” and ‘rather yes” answers)
electricity in your household? (N = 990) Energy-saving light bulbs (‘definitely yes” and 87
‘rather yes’ answers)
Using household appliances and electronics with
low electricity consumption (‘definitely yes” and 88
‘rather yes’ answers)
Do you think that your actions can contribute to Yes 67
the improvement of the environment in your No 28
town? (N = 1000) Hard to say 5
Non-renewable energy sources 5
Do you think that the focus should now be on Renewable energy sources 50
development of (N = 992) Both of these branches of energy equally 39
Hard to say 6
Definitely yes 7
As part of your investment plans, in the next Rather yes 15
2-3 years, do you consider the use of installations Rather not 32
enabling the use of renewable energy sources in Definitely not 39
your home/farm building? (N = 992) Hard to say 6
Not applicable (due to lack of technical conditions) 1

Table 5. Energy sources used for home heating vs. respondents’ financial situation.

Source: [47].

Respondents’ Financial Situation

Energy Sources Used for Home Heating

Coal Eco-Pea Wood

I'have to be careful with my spending but I am not lacking 34.0% 46.0% 25.0%
I don’t have to limit my spending 17.9% 13.0% 30.4%

I can afford anything 0.0% 3.0% 3.6%

I can afford my basic needs 45.5% 36.0% 41.0%

I can’t afford to meet my basic needs 2.6% 2.0% 0.0%

Source: own study, N = 300.
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Figure 3. Structure of answers to the question: What do you heat your home with? Source: own
study, N = 300.

Wood, as a source of heating, is most often used by people who, in their assessment
of their material situation, declared that they can only afford their most important needs
(Table 3). These are mostly people with basic vocational education. It is also worth
mentioning here that wood is the most common source of heating among pensioners.
Coal, on the other hand, is popular among people whose financial resources allow them to
meet most of the basic needs of life. They are mainly people with secondary education,
but also with basic vocational education, the vast majority of which are professionally
employed. A slightly different situation was recorded in the case of eco-peas, the use of
which requires additional investment costs to modernise household furnaces. Hence, the
use of eco-pea coal was reported among people who declare that, although they have to
watch their expenses carefully, they do not lack anything. They primarily have high school
and tertiary education (Table 6) and are working professionals. Regarding the other sources
of heat, which represent a decided minority compared with the conventional energy triad
discussed (coal, wood, eco-pea—CWE), it is significant that they are used by people who
rate their material situation as generally good or very good. For example, gas or electricity
are sources used by those respondents who indicate that they do not need to limit their
spending. The most innovative heat sources, which include solar energy or heat pumps,
are specific to the self-employed.

Table 6. Energy sources used for home heating vs. respondents” education structure.

Energy Sources Used for Home Heating

Respondents’
Education Structure Coal Eco-Pea Wood
primary 17.3% 9.0% 19.6%
vocational 29.5% 20.0% 41.1%
secondary 37.2% 38.0% 25.0%
tertiary 16.0% 33.0% 14.3%

Source: own study, N = 300.

More than 80% of the respondents, and these are single-family home users, provide
their own hot water supply. For this purpose, they mainly burn coal, eco-pea, or wood
(Figure 4). These are energy sources used by indigenous inhabitants. More than half of the
people living in the commune since birth use wood or coal, and only eco-pea coal is a raw
material used to a greater extent by newcomers, including those living in the study area for
less than a year (Table 7). Heat pumps or solar energy are sources specific to newcomers,
living in the commune between one and five years, typically investing in new buildings.
It is much easier to equip new buildings with renewable energy sources, compared with
retrofitting existing buildings. European Union funds are of help here—they can co-finance
ecological undertakings, reducing emissions of pollutants to the atmosphere. Very often,
these types of projects are managed by local authorities, enabling local communities to
obtain adequate funding and implement their undertakings [48]. According to the analysis
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performed, more than half of the respondents do not know, and, another 23.8% deny,
that the commune encourages the change of heating method and investment in modern,
ecological RES installations. Therefore, it is not surprising that 86% of the respondents
did not use the help of local authorities when making this type of investment. Those
who had the knowledge and took advantage of institutional support placed the highest
importance on assistance in obtaining funding for the venture, but also on training and
educational meetings.

Coal
Eco-pea coal
Wood
Heating oil
Electricity
Heat pumps
Gas

Solar energy
Waste

0 10 20 30 40 50 60 70 8 90 100 110 120 130

number of indications

Figure 4. Structure of answers to the question: What energy source is used to heat water? Source:
own study, N = 300.

Table 7. Energy sources used for water heating vs. respondents’ time of residence in the commune.

Energy Sources Used for Water Heating

Respondents” Time of Residence in the Commune

Coal Eco-Pea Wood

less than a year 0.0% 5.7% 0.0%

1-5 years 6.3% 8.6% 11.1%

6-10 years 14.3% 8.6% 9.3%

more than 10 years but not since birth 26.2% 32.9% 24.1%
since birth 53.1% 44.3% 55.5%

Source: own study, N = 300.

When asked about ways to reduce energy consumption in homes, the respondents
primarily indicated the various manifestations of electricity conservation. Unlike heat,
electricity is drawn from the grid, which requires regular payments that increase year after
year. This certainly has substantial implications for energy decisions. Local initiatives in
the form of caring for the rational use of electricity can be classified as a manifestation
of adaptation to the changing external conditions. Among these measures, the most
popular are switching off unnecessary light points and electronic equipment and using
energy-saving bulbs (Figure 5).
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I don’t leave the lights turned on

I don’t leave any appliances oo

Ilife surrounded by trees and greenery
I'have energy-saving windows and doors

I use renewable energy
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number of indications

Figure 5. Structure of answers to the question: What do you do to reduce energy consumption at
home? Source: own study, N = 300.

Regardless of age, all of the respondents declared that, when leaving rooms, they
turn off the lights and do not leave appliances on. It is worth noting that the use of
renewable energy and waste sorting are characteristic primarily of people between the
ages of 35 and 44. Saving heat, manifested by reducing heating in winter, investing in
energy-efficient windows and doors, and locating the apartment in a green environment is
generally popular among people over 35 years old. It is remarkable that, among seniors,
the most common form of energy conservation is reducing home heating in the winter.
It is worth mentioning here that 56.1% of the respondents take at least three actions to
reduce energy consumption at home. In contrast, 43.9% of the respondents indicate two
of such activities, at the most. A significant difference between the activity of those with
primary and tertiary education becomes apparent here. The respondents with primary
education choose to implement one or two ways to reduce their home energy use. In
contrast, nearly 28% of those who indicate at least three home energy reduction initiatives
are university-educated respondents (Table 8).

Table 8. Number of actions taken to reduce energy consumption at home vs. respondents’ education.

Respondents’ Education Structure

Number of Actions Taken to Reduce Energy Consumption at Home

At Most Two Actions At Least Three Activities
primary 20.8% 9.6%
vocational 24.6% 23.5%
secondary 40.8% 39.2%
tertiary 13.8% 27.7%

Source: own study, N = 300.

Nevertheless, regardless of the declared way of saving energy, when evaluating their
material situation, at least 40%, and in some cases, even 60% of the respondents, say that
they have to watch their expenses carefully, even though they do not lack anything. People
with much more modest financial resources focus their actions on saving both electricity
and heat. On the other hand, those who assess their material situation as good or very
good, in addition to saving measures, also undertake investments aimed at increasing the
energy efficiency of their households, e.g., through the purchase of RES installations.

3.2.2. Local Communities” Energy Awareness and Attitude

In addition to financial issues, the way households operate in terms of rural resilience
is also determined by the energy awareness of local communities, which is a leading
element of environmental awareness [49]. What, then, are the foundations for creating this
awareness? The key to answering this question is the local context, as it is the immediate
environment that shapes the attitudes and energy behaviour of the population. Analysing
the structure of answers to the question about the sources of information on how to save
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energy, one can see a significant correlation of age and the natural social environment of a
given age group as the primary source of shaping energy awareness and thus ecological
awareness (Table 9). This is why, for instance, the youngest respondents—under the
age of 24—draw on what they hear at school. Professionally active people, mostly of
mobile working age, acquire relevant knowledge from work, but also from the Internet.
Television, books, and friends and family are also important sources of knowledge for
adults. Friends and family are also important sources of information for seniors. This
is related to the traditional social resources identified in rural areas, which are based on
family and neighbourly ties and trust in those closest to them [50]. It is worth noting that
only those who want to invest in the energy efficiency of their households are interested in
having professional knowledge provided to them through courses and trainings.

Table 9. Sources of information on how to save energy vs. age of respondents.

Sources of Information on How to Save Energy

Age of Respondents
School Work Internet TV Friends, Family Books Courses, Training
18-24 80.0% 5.1% 18.6% 9.7% 8.3% 12.9% 0.0%
25-34 20.0% 30.8% 26.7% 19.9% 11.0% 9.7% 33.3%
35-44 0.0% 35.9% 33.7% 30.1% 24.8% 22.6% 33.3%
45-64 0.0% 25.6% 18.6% 30.7% 33.0% 35.5% 33.3%
65 and over 0.0% 2.6% 2.3% 9.7% 22.9% 19.4% 0.0%

Source: own study, N = 300.

Regardless of the education level, the most recognised RES are wind, solar, and hydro
power. Considering the number of known RES indicated, 70% of those who confirmed
knowledge of at least two RES are respondents with secondary and higher education.
The immediate environment is what influences the extent and state of knowledge, and,
more broadly, awareness. This is proven by the fact that the least commonly known RES,
i.e., biomass and biogas, are the most popular among those working on their own farm,
including those with primary education. This is because their farming operations are the
primary source of raw materials for both biomass and biogas production.

Nearly 43% of the respondents said that they would like to use energy from RES in
the future. Nearly 70% of them have secondary or tertiary education. Solar energy is the
undisputed leader here, followed by wind and hydropower (Figure 6). Moreover, more
than 35% of the respondents, primarily those with secondary and higher education (70.5%),
believe that homes equipped with RES installations stand out from the others. In addition
to the green argument, the other most important ones are fashion and aesthetic appeals of
RES homes, lower operating costs, and increased value of the buildings. This is declared
primarily by those who currently use wood, coal, or eco-pea coal as their primary heat
source (Table 10).

Solar energy IIINNEEEEE——
Wind energy
Hydro energy —
Biogas

Biomass mm

0 10 20 30 40 50 60 70 80 90 100 110

number of indications

Figure 6. Structure of answers to the question: Which RES would you like to use in the future?
Source: own study, N = 300.
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Table 10. How RES-equipped homes stand out vs. the energy sources used to heat the home.

How RES-Equipped Homes Stand Out?

Energy Sources They Meet the You Can Sell
Used to Heat the They Are More They Are They Are Cheaper Highest Them at a High
Home Ecological Fashionable to Operate Standards of em ; aHugher
. rice
Construction
coal 43.9% 50.8% 53.3% 45.5% 50.0%
eco-pea 23.5% 20.6% 26.7% 33.3% 23.1%
wood 20.4% 19.0% 15.6% 18.2% 23.1%
gas 5.1% 6.4% 0.0% 0.0% 1.9%
electricity 51% 1.6% 4.4% 3.0% 1.9%
solar energy 1.0% 0.0% 0.0% 0.0% 0.0%
heat pumps 1.0% 1.6% 0.0% 0.0% 0.0%

Source: own study, N = 300.

4. Discussion
4.1. Energy Awareness, Attitudes and Behaviour of the Locals—Hot and Blind Spots

An analysis of the three key dimensions of local community energy literacy (awareness,
attitude, and behaviour) has proven that the energy behaviours of the local community
members point to a varied degree of energy literacy based on their knowledge of key energy
transition issues. Although local communities are currently primarily the consumers of
energy from traditional energy carriers (CWE) used for both home heating and water heat-
ing, they have a basic understanding of RES. Moreover, they notice non-environmentally
positive aspects of equipping households with RES installations (e.g., lower operating costs
and higher property value), and, most importantly, they express interest in using RES in
their households. As in other countries [51,52], the main predictor of energy behaviour in
Poland can be seen in the available financial resources. Hard coal and wood are the primary
energy sources for the heating of homes of those with rather low income, allowing them to
meet their basic needs. In turn, unconventional energy sources are used primarily in the
households who assess their material situation as good or very good, often newcomers,
investing in new buildings. The dependence of the various methods of rational energy use
on the age and education of the inhabitants is visible. The reduction of heating in winter
is characteristic mainly of seniors, i.e., people over 65 years of age. The use of renewable
energy, which is, in fact, used by the inhabitants of the commune to a very small extent, is
the domain of people between 35 and 44 years of age. People with higher education are
much more active in the area of energy efficiency measures, usually using several methods
to reduce energy consumption at home. In Poland, the average income of the population
increases with a growing level of their education [53,54], which may explain the relatively
greater activities aimed at reducing energy consumption, by people with higher education.

We should also remember that it is not only a question of the rational use of energy,
which is partly a necessity due to the rising energy prices and the large share of energy
expenditure in household budgets. It is also a matter of reformulating the dominant model
of economy, which is based on conventional energy sources, and which has been the
established modus operandi for decades in Poland, both in the industry and residential
sectors [55,56]. In this regard, it is important to recognise this first, though perhaps not yet
fully determined, step toward generating a locally sustainable resilience, both technical
and social, which is, as mentioned earlier, one of the key elements of rural resilience. This
is crucial in rural areas, as rural people, including Polish farmers, have the lowest adaptive
capacity in Europe [57].

4.2. The Core of Increasing the Locals” Energy Literacy

Conscious, structured activities related to building rural resilience require a greater
focus on the local context of residents’ energy awareness, i.e., using their immediate environ-
ment, which has the greatest impact on shaping their energy attitudes and behaviour [39,40].
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Therefore, it would be advisable to use such channels for the dissemination of knowledge
on how to use energy rationally, the impact of household energy decisions on climate
change, as well as the basic knowledge to carry out the financial calculations underpinning
the investment decisions for energy consumers; by virtue of ‘proximity’, these would be
the most acceptable to local residents and could have the greatest impact on their future
energy choices, leading the local community toward strengthening rural power-system
resilience. Global research provides compelling evidence that energy literacy enables more
efficient consumption and more environmentally friendly choices [4]. Energy literacy and,
in particular, investment (financial) literacy have a positive role in reducing household
electricity consumption [58] and deciding on the selection of cost-efficient appliances [59].
People who are aware of environmental problems and who have positive environmental
knowledge show responsible environmental and energy behaviours [60-64].

The issue of promoting energy literacy among the members of local communities
living in rural areas in Poland, particularly the dissemination of knowledge about various
aspects of energy transition, is important in the context of not only building rural power-
system resilience, but also reducing the risk of household energy poverty, which is very
high in rural areas [65]. An insufficient level of energy literacy is obviously not the
only factor that determines energy choices, and not the only hurdle to renewable energy
implementation. The problem is much more complex [52,66,67]. An effective solution
should address all unfavorable situations and their causes in the field of energy affecting
the choices of households in Poland, especially in rural areas, which requires an integrated
package of instruments (Figure 7). In addition to educational provisions, this solution
should also include public support: institutional and financial assistance for households
and the promotion of appropriate legislation.

Drivers

—» Public support [——

Conventional energy triad Education
(coal. wood, eco-pea, CWE) | 2 place-based

energy triad
(wind, sun, water, WSW)

~——» Unconventional (renewable)
+

\ Community J

o leaders cEa

Engagement

Figure 7. Toward a rural resilience. Source: own study.

The issue of promoting energy literacy among the members of local communities
living in rural areas in Poland, and the dissemination of knowledge about various aspects
of energy transition are important not only for building a rural power-system resilience,
but also for reducing the risk of household energy poverty, which is very high in those
areas [65]. This is of critical importance because, as indicated earlier, both rural power-
system resilience and energy poverty reduction are the prerequisites for a just energy
transition. Regarding the problem of energy poverty, it should be emphasised that among
its driving forces (in addition to technical and economic ones) are the households’ needs
and/or practices of energy use, which often lead to significant energy losses (due to
improper use of various appliances) and, consequently, to an increase in energy expenses,
beyond the level that a household can afford ([68], p. 252). A factor that shapes and corrects
energy attitudes and behaviour is knowledge about the efficient use of heating and electrical
appliances and about opportunities to invest in solutions with higher energy efficiency
(e.g., energy efficient light bulbs, thermal insulation of buildings, and so on) ([69], pp. 5-6).



Energies 2021, 14, 2575

15 0of 18

Thus, it seems that in the case of local communities, especially where energy poverty is
significant, advice on energy use and how to implement investments in improving the
energy efficiency of housing, provided by public services and local nongovernmental
organizations (NGOs), can be of great importance ([69], pp. 5-6). Among the latter, Local
Action Groups (LAGs) may be the key actors. Their functioning is a manifestation of multi-
level governance over the development of territorial units in the EU, and, more specifically,
of the implementation of the regional development initiative called Community-Led Local
Development [70]. By combining the varying resources and skills of partners from different
sectors (public, private, voluntary, and community) rooted in the local socio-economic
environment, LAGs, taking account of the local social, environmental, and economic needs,
design and implement integrated development strategies in which they offer solutions
tailored to local circumstances and provide resources which add up to more than the sum
of the parts [71]. As such, LAGs appear to have the attributes of an ideal educator on local
energy problems, and thus are creators of rural resilience. Undoubtedly, the foundation
for a successful rural energy transition is the trans-sectoral cooperation of local actors
centred around the needs and expectations of local communities and the creation of a
strong sense of belonging and proactive attitudes [72,73]. It is worth emphasising here
that activities such as development of NGOs, activation of residents, and building social
interaction and mutual trust are essential components for implementing the concept of
rural resilience [32,51,74]; these also have the potential to have a role in further increasing
the social capital in rural areas.

5. Conclusions

This study demonstrates the concerns and practices of a local community that accu-
rately reflects the energy profile of the Polish society living in rural peripheral areas. This
consumer profile comprises of energy that is derived mainly from conventional sources,
including primarily hard coal. However, it is most often used by people with relatively
low income, the level of which allows them to meet their most important needs of life.
Unconventional energy sources are used mainly in households, often newcomers, who
assess their material situation as good or very good, and who invest in new buildings.

At the same time, there are some indications that the ecological awareness of rural
residents is being formed. On the one hand, the needs for a rational management of energy,
including electricity and heat, come to the fore. On the other hand, we can observe various
types of investments improving the energy efficiency of residential buildings and enabling
energy generation based on RES. These have the potential to become vectors for a just and
sustainable rural energy transition, but only if backed by educational reinforcement and
long-term institutional support centered on local context and social capital. Promoting
legislation that is favourable to the establishment and deployment of energy communities,
as the European Commission is currently implementing, is a proper step in this direction.
The analysis of the possibilities of implementing these instruments in Poland and the
assessment of their effectiveness constitute a field for further research.
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