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Abstract: Scarcity of resources and their waste, as well as deteriorating quality of life and the en-
vironment, are pressing problems of modern civilisations. Rational and efficient energy consump-
tion is one of the possibilities for preventing harmful practices and the degradation of ecosystems. 
Understanding the consumer’s way of thinking and acting by identifying his needs and preferences 
are essential for effective efforts for smart, sustainable, and inclusive economic growth. Therefore, 
the aim of this article was a comprehensive socioeconomic analysis of particular behavioural types 
of energy consumers, as a continuation of the authors’ previous research. The paper uses statistical 
methods (chi-square test and correspondence analysis) dedicated to non-metric variables for an 
effective analysis of the data obtained from the questionnaires. The identification of socioeconomic 
factors was carried out on a representative sample of n = 4506 respondents from eight European 
countries (the Czech Republic, France, Greece, Spain, Germany, Poland, Romania, and the United 
Kingdom). This allowed for distinguishing a typical representative of five consumer segments (EI; 
AE; DS; O; I), developed on the basis of motivation to save energy. The authors succeeded in com-
bining behavioural segmentation with the socioeconomic characteristics of the created classes. The 
results indicated that 10 out of 12 examined factors were significantly correlated with the behav-
ioural type. These are (in order of significance): attitude towards saving energy; age; employment 
status; home country; the ownership status of the premises; the number of people in a household; 
average monthly income per person in a household; education; gender and place of residence. 

Keywords: energy consumer; behavioural model; consumer segmentation; socioeconomic charac-
teristics; end user profile; energy awareness 
 

1. Introduction 
This paper is a continuation of work on universal behavioural segmentation [1], 

carried out as part of a research project on energy consumer behaviour in selected Eu-
ropean countries. Energy consumption and related behaviours, attitudes, and prefer-
ences are one of the most important social problems today. Scarcity of resources, in-
cluding energy, rational use, and change of beliefs and habits of a typical consumer are 
becoming an issue to be solved as soon as possible, not only on a global scale (world and 
national) but, above all, on a regional and local scale. Local communities may become the 
driving force of change and a role model at a time when ecological thinking, environ-
mental protection, and natural resources protection are becoming not just a passing fad 
or whim but a necessity and even a long-term strategy. Therefore, it is necessary to 
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support local pro-ecological initiatives, build social and environmental capital, and, 
above all, help understand the behaviours, attitudes, and needs of ordinary people. Un-
derstanding seems to be the first step necessary to shape attitudes and change behav-
iours. Education and promotion of pro-environmental actions are essential to improving 
the public’s knowledge on how to use resources more efficiently and eliminate harmful 
and wasteful practices. 

The authors hope that the presented research results will contribute to increasing 
this knowledge, especially as there are still few researchers involved in a comprehensive 
analysis of energy consumer behaviour. In this regard, this paper fills the existing re-
search gap and can serve as both a model and a contribution to further research for other 
scientists. The significant innovative contribution of the authors is both the developed 
behavioural segmentation and its combination with the socioeconomic characteristics of 
the segments. Such an approach allows for forming a full picture of a typical energy 
consumer, which is not a common practice in the literature. It should be emphasised that 
the segmentations developed so far explain a limited (geographically, size of the sample, 
and methodologically) research scope, hence the existing approaches characterise the 
energy consumer only in a fragmentary and often one-dimensional way. The authors’ 
research presented in this paper was conducted on a wide representative research sample 
of n = 4506 respondents from eight European countries, including seven European Union 
member states: the Czech Republic, France, Greece, Spain, Germany, Poland, Romania, 
and the United Kingdom. Therefore, the obtained results can serve as a universal tool to 
identify the basic motivations of energy consumers as well as their socioeconomic char-
acteristics. 

Attempting to provide answers to the following research questions was the main 
aim of this paper: 
1. Is it possible to identify a typical representative of each segment of the authors’ be-

havioural segmentation of energy consumers, in terms of distinguishing their soci-
oeconomic characteristics? 

2. Are all the examined socioeconomic factors relevant to the characteristics of the 
different segments? 

3. Whether the profile of the typical energy consumer obtained as a result of the anal-
ysis is convergent (similar) to other typologies existing in the literature. 
Analysing the data obtained, the authors tried to identify the basic relevant socio-

economic factors that could characterise a typical representative of behavioural segmen-
tation. This analysis can be used by local and regional decision makers as a useful tool for 
shaping environmental policies and campaigns, but also by consumers themselves to 
learn and become more aware of their own motivations and preferences, and perhaps 
make them reflect on the values that are worth following in their daily lives. 

The study used methods enabling the analysis of non-metric variables: chi-square 
test and correspondence analysis. The authors chose these statistical tools because they 
allowed not only to indicate significant relationships between the studied variables (so-
cioeconomic factors and respondents’ behaviour towards energy saving), but also to 
show which categories of these variables are related to each other. Moreover, the possi-
bility of visualising the obtained results in the correspondence analysis allows for an easy 
interpretation, without the need to be familiar with the method itself. 

For a better understanding of the content, the article has been divided into the fol-
lowing six sections. An introduction of the topic and the aim of the research and the au-
thors’ original contributions are included in Section 1. Section 2 provides an overview of 
the literature on energy behaviour, energy saving, existing segmentations of energy us-
ers, and factors influencing their behaviour. Section 3 describes the methodology used in 
the paper and Section 4 presents the obtained results. The article concludes with a dis-
cussion of the results obtained with previous works (in Section 5) and a short summary in 
Section 6. 



Energies 2021, 14, 6109 3 of 29 
 

 

2. Literature Review 
Energy consumption, especially by individual users and households, is an im-

portant and complicated issue, interesting not only from the point of view of the scientific 
community and policy and decision-makers, but also for the various market entities like 
energy suppliers and manufacturers of various electronical appliances. A lot of emphasis, 
especially in the European Union, is placed on sustainable development and the related 
sustainable consumption, which can take two forms: weak (increasing efficiency as a way 
to improve the quality of life [2,3]) and strong (seeking to change behaviours, lifestyles, 
and consumer decisions based on social responsibility [4–6]). 

2.1. Energy Consumption and Energy Savings 
Energy consumption has been, and still is, the subject of many studies attempting to 

discern different factors that are influencing it in order, on the one hand, to predict its 
future size [7], which is of key importance for the supply side of the market [8] and en-
ergy security of a given country/region [9,10], and, on the other hand, to plan and take 
measures aimed at balancing the load on the electricity grid and shifting part of con-
sumption outside peak periods [11]. Research in the field of energy consumption high-
lights a number of factors that can be assigned to various categories, such as, the socio-
economic characteristics of the household itself (e.g., the number of people in the 
household and their age, economic status [12–14]), the type of dwelling (e.g., type and 
age of the building, floor area [15,16]), number of owned and used appliances (e.g., 
whether the household uses renewable energy sources RES or if the heating uses elec-
tricity or another energy source [13,17,18]), external conditions (e.g., climate [19,20]), or 
the level of economic development of a given area [21,22]). The influence of consumers’ 
lifestyles on energy consumption [23,24] or childhood experiences from the family home 
[25] are also getting more attention from researchers. 

In the case of behaviours related to energy saving, two main trends of undertaken 
actions, referring to the concept of strong and weak sustainable consumption, can be 
observed: actions aimed at increasing the efficiency of the energy used and actions aimed 
at persuading consumers to reduce their consumption [26]. Research concerning con-
sumers energy-saving behaviours is trying to determine what socioeconomic features 
(e.g., income, education, gender [27–31]) or psychographic features (e.g., sense of duty, 
pro-environmental awareness [32–35]) are manifested by consumers willing to save en-
ergy and limit their consumption, and on the other hand, how to motivate other con-
sumers to undertake such actions. In order to better understand consumers’ ener-
gy-saving behaviours, attempts to link them with the consumers’ lifestyles or the culture 
of the country of origin have also been made [36,37]. Two motivations recur most fre-
quently in the research aimed at identifying factors that may motivate consumers to un-
dertake energy-saving measures, one related to financial reasons (whether it is 
co-financing or subsidising a given type of solution or lowering the energy costs [38,39]) 
and the other related to pro-ecological awareness and attitude [40–42]. Additionally, the 
literature indicates that factors such as social pressure/influence [41,43,44] or attitudes 
towards technology/available technological support [45,46] may motivate consumers to 
save while concerns about reduced comfort and convenience resulting from reduced 
energy consumption [47,48] may act as demotivators. 

Energy behaviours and promoting energy efficiency and energy savings are re-
search directions that are of great interest currently due to such issues as energy scarcity, 
the need to change the energy mix to a more sustainable one, and climate change due to 
increasing CO2 emissions. Energy consumption and energy saving behaviours are in-
fluenced by many different factors. That is a reason why when planning interventions, a 
certain balance between the more personalized approach to a given consumer while mo-
tivating as many consumers as possible is needed. A segmentation of energy consumers 
may be used as a compromise to solve that dilemma and provide interested parties with 
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a viable tool. Attempts at energy customer segmentation is one of the approaches to un-
derstanding and managing the demand side of the energy market. Most approaches to 
the segmentations do not combine behavioural and socioeconomic factors, both for dis-
tinguishing the segments and then characterising them. Additionally, most of existing 
segmentations focus only on a very narrow set of factors. That practice was identified as a 
research gap that the authors attempted to fill by developing a behavioural segmentation 
based on consumers’ motivations and beliefs and then using socioeconomic data to fur-
ther characterise the different segments in order to provide more complex consumer 
profiles. 

2.2. Segmentation of Energy Consumers Focused on Their Willingness to Save Energy 
Segmentation studies aim at identifying homogeneous groups of consumers [49–51] 

to better understand motivations and factors influencing their decision-making process 
and/or in order to control and influence their future consumption behaviours. It is a 
complex process that requires researchers to identify and analyse the non-obvious (as 
they are largely ingrained in the person’s mind) motivations and reasons behind mani-
fested (and observable) consumer behaviours [52]. Any attempts at energy users’ seg-
mentation, especially those where the focus of the study is not so much on energy con-
sumption as on consumers’ energy-saving behaviours, are faced with these challenges. 
When describing energy consumption (and subsequently energy-saving behaviours), one 
should mention the developed segmentations referring to the previously mentioned 
sustainable consumption [53,54], as some of them will also include issues related to en-
ergy use [55–57]. 

There are four most common types of segmentation: demographic segmentation, 
psychographic segmentation, behavioural segmentation, and geographic segmentation. 
Each type of segmentation assigns consumers to their respective segment basing on a 
different category of indicators. The most common forms of energy consumer segmenta-
tions are demographic segmentation and behavioural segmentation. Psychographic 
segmentation, being the most difficult to perform, is not very common [58]. Nevertheless, 
it should be noted that certain elements of psychographic segmentation are being in-
cluded in segmentations focusing mainly on consumer behaviour (behavioural segmen-
tations) [37,59–62]. When trying to identify types of energy consumers, energy con-
sumption (energy load profiles [63–65]), socioeconomic/infrastructural characteristics 
(income, occupational status, dwelling type and size [64,66]), or behavioural indicators 
[50,67] are most commonly used to assign consumers to particular segments. 

This approach to segmentation does not always work when trying to investigate and 
identify types of users in terms of their willingness to take on energy-saving actions, es-
pecially as [68] has shown that factors relevant for energy consumption may not neces-
sarily be relevant for energy-saving behaviours. For segmentations attempting to dis-
tinguish consumers in terms of their energy-saving behaviours (or potential motivation 
for such behaviours), behavioural segmentation is most commonly used [69]. Existing 
studies on energy saving behaviours have adopted, e.g., general values [59]; lifestyles 
[58,66,70]; general consumer behavioural patterns [62,70]; attitudes towards the envi-
ronment and environmental awareness [71]; attitudes towards the use of technology [61]; 
contextual factors [72,73]; and rebound effect [74] as a basis for segmentation, but they 
usually had a rather narrow focus and only concerned particular types of action (e.g., 
tariff choice [67]). 

It should be emphasised that, regardless of the type of segmentation and the factors 
differentiating the segments, in the case of most energy consumer segmentations socio-
economic factors (such as income, age, education and others) are at times used to char-
acterise and describe individual segments, but only if they have proven to be particularly 
relevant and distinctive for a particular segment. This practice is so popular that it is 
easier to indicate studies that have dispensed with the inclusion of these factors when 
describing segments [19,67,75–77] than to list all those in which such an element (even 
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though socioeconomic factors themselves were not the basis for the given segmentation 
study) has been included. 

Table 1 presents examples of segmentation of energy consumers focusing on their 
tendencies towards energy-saving behaviours, with an indication of socioeconomic fac-
tors that turned out to be particularly important for the characteristics of individual 
segments. 

Table 1. Overview of selected energy consumer segmentations with an indication of socioeconomic factors particularly 
relevant to segment characterisation. 

Study Focus 
Relevant Socioeconomic 
Factors for Segments’ 
Characteristics 

Approach Sample 

Pedersen (2008) 
[78] 

segmentation and profiling 
as input for preparing 
long-term program plan-
ning and communications 
strategies 

• age 
• ethnicity 
• gender 
• income 
• number of cohabitants 
• occupational status 
• ownership of housing 
• type of housing 
• urban vs rural 

quantitative 
end-use survey, 
cluster analysis 

4191 BC Hydro resi-
dential customers 
across the British Co-
lumbia province (Can-
ada) 

Accenture end–
consumer ob-
servatory on 
electricity man-
agement (2010) 
[79] 

identifying opinions and 
preferences toward elec-
tricity management pro-
grams 

• age 
• gender 
• income 

quantitative global 
survey, 17 coun-
tries conjoint anal-
ysis 

9108 individuals from: 
Australia, Brazil, Can-
ada, China, Denmark, 
France, Germany, Italy, 
Japan, the Netherlands, 
Singapore, South Afri-
ca, South Korea, Spain, 
Sweden, the United 
Kingdom, the United 
States 

Sütterlin  
et. al (2011) [69] 

an attempt at preparing 
segmentation of energy 
consumers using a more 
comprehensive way than 
previous at-
tempts—advocating the 
need for a more behav-
ioural based approach 

• age 
• education 
• gender 
• income 

cluster analytic 
approach, a mail-in 
survey  

random sample of 1292 
Swiss households 
(Switzerland) 

Han et al. (2013) 
[80] 

analysing preferences for 
interventions strategy to 
promote neutral urban 
development through en-
ergy-saving behaviour 

• age 
• education 
• income 
• ownership of housing 

latent class model 
analyses, an online 
questionnaire  

1500 households of 
Eindhoven region (The 
Netherlands) 

Tabi et al. (2014) 
[60] 

searching for factors influ-
encing adoption of green 
electricity 

• education 

latent class seg-
mentation analysis 
based on 
choice-based con-
joint data,  

414 German consumers 
(Germany) 

Yang et.al (2015) 
[59] 

identifying household 
preferences for electricity 

• age 
• gender 

latent class model-
ling, 

Danish households, 
1012 usable question-
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products  • income 
• number of cohabitants 

self-administered 
questionnaires, 

naires (Denmark) 

Albert and 
Maasoumy 
(2016) [81] 

creating an intuitive seg-
mentation and targeting 
process that can be used by 
energy utility to engage its 
customers 

• education 
• ethnicity 
• income 
• number of cohabitants 
• occupational status 
• ownership of housing 
• religion 

a-priori segmenta-
tion with use of 
predictive algo-
rithm for allocation 
to appropriate 
segment, machine 
learning 

data from enrolment 
and consumption from 
150 consumers of en-
ergy utility (The United 
States) 

Seidl et. al. 
(2017) [82] 

analysing the potential for 
behavioural change 
through the cities’ inter-
vention through links be-
tween current behaviours 
and potential for future 
change 

• age 
• gender 
• income 
• number of cohabitants 
• ownership of housing 

cluster analysis, 
survey 

706 respondents from 
cities of Baden, Win-
terthur, and Zug 
(Switzerland) 

Tumbaza and 
Moğulkoç 
(2018) [83] 

investigating attitudes and 
behaviours concerning 
energy efficiency 

• age 
• education 
• income 

two-step cluster 
analysis based on 
online survey 

526 Turkish households 
(Turkey) 

Smart Energy 
Consumer Col-
laborative (2019) 
[61] 

analysing the relationship 
between technology and 
energy-saving decisions 

• age 
• education 
• gender 
• income 
• occupational status 
• ownership of housing 
• number of cohabitants 
• type of housing 

online survey, 
update of SECC’s 
consumer seg-
mentation from 
2015 

2451 residential energy 
consumers (The United 
States) 

Słupik et. al. 
(2021) [62] 

identifying underlaying 
motivation for energy sav-
ing behaviours 

• income 
• number of cohabitants 

cluster analysis, 
survey 1237 Silesia, Poland 

Two differences can be observed in the case of segmentations presented in Table 1. 
Firstly, they differ by the number (between 1 and 9) of socioeconomic factors that were 
found to be important for characterisation, and secondly by the factors that were found to 
be important themselves. Among the most commonly included socioeconomic factors 
were income (10 out of 11), age (8 out of 11), education (6 out of 11), number of people in 
the household (6 out of 11), ownership of the housing (5 out of 11), and gender (5 out of 
11). The selected and presented examples of segmentation do not include all of the pre-
vious scientific outputs related to the attempts at dividing the energy consumers into 
more homogeneous groups. Nevertheless, it can be assumed that they are a representa-
tive sample that allows for distinguishing three main trends, dividing segmentations 
(regardless of their type) into those that: 
• refer to a specific type of solution (RES, green energy), action, or potential interven-

tion [59,60,77–81,83–87], 
• attempt to indicate how the characteristics of individual householders and their 

mutual dynamics will influence the behaviours related to energy consumption and 
saving [88,89], 

• focus on the reasons, conditions, and motivations for taking or not taking actions 
aimed at saving energy [61,62,69,82,90,91]. 
Focusing on motivations rather than specific types of interventions provides greater 

insight into how and why consumers make decisions. That knowledge may be utilized to 
develop a universal strategy for engaging and motivating consumers to take different 
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types of action tailored to their abilities and preferences. This was the goal of the authors 
for preparing their own behavioural segmentation for the eco-bot project (more details 
about the project itself [1,92,93]). The inclusion of socioeconomic factors in the character-
istics of the segments (although they do not constitute the basis for distinguishing indi-
vidual types of consumers per se) may allow for a better understanding and prediction of 
their behaviours. A more detailed description of the segments may allow stakeholders to 
better design and prepare their interventions. 

In the following sections, socioeconomic factors relevant to the behavioural seg-
mentation of energy consumers proposed by the authors will be indicated (in Section 4) 
and confronted with examples of factors relevant for previous segmentations (Section 5). 

3. Materials and Methods 
The analysis presented in this article is based on empirical data obtained during a 

quantitative survey carried out by the CAWI method using a structured questionnaire 
survey. The gathering of data funded by the eco-bot project and conducted between 
March and June 2021 was commissioned to two research agencies: DRB Polonia and SW 
Research. A total of 4506 interviews were conducted with a representative sample of en-
ergy consumers in 8 European countries: the Czech Republic (n = 500), France (n = 500), 
Germany (n = 572), Greece (n = 500), the United Kingdom (n = 512), Poland (n = 900), 
Romania (n = 500), Spain (n = 522). The sample was selected using the quota method, 
taking into account the selection of individual participants in terms of gender, age, and 
region of residence (urban, rural). The assumptions of the conducted survey were based 
on a sample size of a minimum of 500 respondents in each country. The survey ques-
tionnaire was collected over a two-week period, and due to a high interest in the survey, 
in some countries more questionnaires were received than initially specified. The addi-
tional data received were analysed and selected to meet the conditions of quota repre-
sentativeness. The authors therefore decided that the obtained material would enrich the 
conducted analysis, hence the extra questionnaires were not rejected. It should be men-
tioned here that we worked with relative and not absolute values, therefore the analysis 
performed and its results were not affected by the disproportionate sample. The average 
time to complete the questionnaire was 15 min. The countries of the consortium partners 
were primarily selected for the study due to the nature of the eco-bot project and the 
participation of some project partners in the pilot phase (Spain, Germany, the United 
Kingdom). In addition, the sample was expanded geographically, taking the following 
criteria into account: 
• inclusion of the widest possible range of countries in the study in terms of geo-

graphical location, hence representatives of Central and Eastern Europe were also 
selected; 

• inclusion of countries with a diversified energy mix; 
• inclusion of countries due to sociocultural, income, lifestyle, climate, and energy 

price differences. 
The survey mainly focused on identifying the main motivations, opinions, and de-

clared behaviours regarding energy saving, as well as consumers’ attitudes towards 
various IT tools supporting energy management at home. The authors received a raw 
database of aggregated and anonymised data in the SPSS/MS Excel format for analysis. 
The survey contractors have all the remaining data, i.e., the completed online survey 
questionnaires of individual respondents, which they are obliged to archive for a period 
of one year. 
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3.1. Behavioural Segmentation—Novel Approach and Assumptions 
The authors’ behavioural segmentation of consumers was performed on the basis of 

respondents’ answers to selected questions (prepared in terms of the hypotheses set—a 
priori approach to segmentation). All the assumptions of this segmentation, along with 
the methodology and the individual stages of the procedure used, are described in detail 
in our paper [1]. On this basis, five segments were distinguished, differentiating re-
spondents in terms of their motivation to save energy: 

Ecological Idealist (EI)—characterised by the highest environmental awareness, 
which is the main motivation for their actions. They manifest leadership qualities—they 
can be leaders and initiators as well as ambassadors inspiring others to take 
pro-environmental actions. They are very often financially involved in ecological activi-
ties. 

Aspiring Ecologist (AE)—characterised by high environmental awareness, however, 
they are also very prone to follow trends, fashion, and the example of other social groups. 
Consumers assigned to this segment are willing to pay more for ecological products but 
are less motivated to behave and look for pro-environmental solutions on their own. 

Dedicated Saver (DS)—representatives of this segment show average environmental 
awareness but are mainly motivated to act by potential financial benefits. They are often 
very well informed and have a wide knowledge of ecology which they are able to use 
(devoting their time) if it provides a chance at cost savings, even achievable in the long 
term. Potentially, over time, they could become representatives of EI or AE segments. 

Opportunist (O)—consumers with very low ecological awareness, relatively unin-
volved in pro-ecological behaviours and activities, are assigned to this segment. They 
may act occasionally, irregularly, and show pro-environmental behaviours under the in-
fluence of financial or ecological incentives, but only under the condition that these ac-
tions are easy to perform and convenient. Consumers in this segment are satisfied with 
their attitude and very often do not want to change it. 

Indifferent (I)—this segment is characterised by a complete lack of environmental 
awareness, showing a complete lack of interest in and concern for energy consumption 
levels. Representatives assigned to this segment do not show any signs of motivation to 
change their behaviours to more sustainable ones. Hence, this segment is extremely re-
sistant to any financial or worldview incentives that could influence the attitudes and 
behaviours of this type of people. 

According to the behavioural segmentation procedure, the following distribution of 
the respondents was obtained (see Figure 1): EI—28.9%, AE—15.3%, DS—43.5%, 
O—4.2% and I—4.1%. As can be seen, 4332 people were unambiguously assigned to the 
individual segments. Only 3.8% of the total number of respondents (174 persons) were 
not unambiguously classified into the indicated groups, which is a very good result and 
validates the applied assumptions of segmentation procedure. 
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Figure 1. Distribution of respondents assigned to particular behavioural segments. 

3.2. Identifying the Relationship between a Behavioral Type and Socioeconomic 
Factors—Statistical Approach 

The aim of this paper is to characterise the created behavioural types of energy 
consumers by taking into account socioeconomic factors that were not applied during the 
segmentation procedure. The actual analysis was therefore performed for pairs of varia-
bles, where each time one of them was segment membership (representing the re-
spondent’s behavioural type) and the other was a selected socioeconomic factor de-
scribing the respondents. The intention of the study was both to identify the relationship 
between these variables and to measure similarities between their categories. Therefore, 
the study proceeded in the following steps: 
Step 1. The hypothesis about the independence of the studied variables was verified us-

ing the 𝜒  test, assuming a significance level of 𝛼 0.05. Moreover, in the case 
of dependencies, the strength of the relationship between the studied variables 
was determined using the Cramer’s V coefficient. 

Step 2. Correspondence analysis was performed for pairs of variables that were found to 
be dependent to indicate which categories of these variables are related. 

Step 3. An auxiliary dendrogram to facilitate the interpretation of the results of the cor-
respondence analysis was made using Ward’s method. 

Achievement of the paper’s stated goal was possible mainly through the use of cor-
respondence analysis. Benzécri (1973) [94] was the precursor of this method, but it was 
popularised mainly by Greenacre (1984) [95]. Hoffman and Franke (1986) [96], Carrol, 
and Green and Schaffer (1986) [97] proposed the first economic applications concerning 
marketing research. 

Correspondence analysis is an exploratory technique for examining contingency ta-
bles, which aims to transform the points representing the rows and columns of this table 
into a space with a lower dimension, in which it is easier for the researcher to observe 
certain regularities. The purpose of this analysis is to graphically present the relation-
ships between the categories of variables under study, which permits forming conclu-
sions about the relationships occurring between these categories. 

It is worth emphasising that the statistical methods the authors used for the analysis 
are dedicated to non-metric variables, as they often allow interesting conclusions to be 
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drawn from empirical surveys. The possibility to visualise the results, which leads to 
easy interpretation, is another advantage and reason for using these methods. 

The general scheme of operation in correspondence analysis can be presented by the 
following points: 
1. A correspondence table, or relative frequencies matrix, is created from the contin-

gency table. 
2. The columns and rows of the correspondence table are transformed separately to 

obtain points (called row and column profiles) representing the categories of 
non-metric variables under study. 

3. A space with a smaller dimension is designated, to which the points (profiles) ob-
tained in a previous phase are projected (with possible rotation). The choice of space 
and its rotation is made in such a way as to minimise the loss of information con-
tained in the original data. 

4. The so-called correspondence map, which is a graphical presentation of the rela-
tionship between the categories of the studied variables is created. 

5. Appropriate conclusions about the dependencies involved are drawn on the basis of 
the map, which constitutes the interpretation of the obtained results. 
The stage of inferring dependencies between categories of examined nominal vari-

ables takes place on the basis of the arrangement of points, representing these categories, 
presented on the correspondence map. Unfortunately, it is not always possible to draw 
clear conclusions from the obtained maps. In such cases, cluster analysis methods are 
generally used as an auxiliary. In this work, Ward’s hierarchical method was used [98]. 

As this article focuses on the applicability of the proposed segmentation procedure, 
the authors do not describe the methodology of the statistical tools used: the chi-square 
test and Cramer’s V coefficient, nor do they present in detail the subsequent steps of 
correspondence analysis. These methods are well known, and their detailed description 
can be found in many references. The chi-square test and measures of dependence for 
nominal variables are described, among others, in the works of Cramér (1946) [99] and 
Brzezińska (2011) [100], while correspondence analysis are described in papers by 
Greenacre (2021) [101], Rozmus (2004) [102], and Stanimir (2005) [103]. 

4. Results 
The respondents divided, according to the authors’ behavioural segmentation [1], 

into five segments (EI, AE, DS, O, I) which differed in terms of their motivation to save 
energy, since this was the basis for assigning them to the right groups. However, the 
question is whether they are also significantly differentiated by other characteristics, such 
as age, employment status, or country of residence. The results of the analysis, carried 
out according to the procedure described in Section 3, show that most of the studied so-
cioeconomic factors are significantly related to the behavioural type of energy users, 
represented by the segment to which they have been classified. As the results of the 
chi-square test (presented in Table 2) indicate, 10 out of 12 socioeconomic characteristics 
(empirically extracted factors) show a significant correlation with assigning the consumer 
to a specific segment (in each case the p–Value was lower than the adopted significance 
level, equal to 0.05). In addition, the calculated Cramer’s V coefficient allows for meas-
uring the strength of this relationship, which is, however, weak in each of the studied 
cases (𝑉 ∈ (0.04; 0.3)). 
Table 2. Results of the chi-square test between the respondent’s type/segment and individual so-
cioeconomic factors, along with the values of the Cramer’s V coefficient. 

Factor χ2 p-Value V-Cramer 
(1) attitude towards saving energy 372.87 0 0.293 

(2) age 248.81 0 0.138 
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(3) employment status 209.04 0 0.110 
(4) country 181.82 0 0.102 

(5) the ownership status of the premises 26.42 < 0.001 0.078 
(6) number of people in a household 98.14 < 0.001 0.075 

(7) average monthly income per person in a household 62.85 < 0.001 0.060 
(8) education 53.49 < 0.001 0.056 

(9) gender 25.25 0.001 0.054 
(10) place of residence 16.24 0.04 0.043 

(11) type of a dwelling (a flat/a detached house, etc.) 6.15 0.63 – 
(12) average monthly electricity costs/bills in a 

household 23.16 0.51 – 

Only the type of the respondent’s dwelling (house, apartment, etc.), as well as the 
average monthly electricity costs in a household, showed no significant correlation (fac-
tor 11 and 12 in Table 2). The first factor (type of housing) can be explained by the fact 
that there are now more opportunities to invest in RES or take other energy-saving 
measures in apartments and other types of collective housing and not only in detached or 
terraced houses, as was the case only a few years ago. An example of such energy-saving 
measures is the investment by the French energy company Électricité de France (EDF) in 
the town of Alès, where a photovoltaic installation was located on the roof of a residential 
block. This photovoltaic installation will directly supply energy to 100 households on a 
self-consumption model and the estimated annual savings could be around €100 for each 
family [104,105]. Another solution is the introduction of the so-called virtual prosumer 
option, where a person who does not have sufficient space to instal their own RES may 
join with another prosumer or a person who is considering such an investment and has 
the possibility to install required utilities. Such solutions available in the USA, Lithuania, 
Greece, Italy, Cyprus, and France allow more flexibility for energy consumers in terms of 
energy-saving measures regardless of the type of property they own. Hence, this factor 
may not have an impact on consumer profiling, as shown by our study. 

The cost of electricity for households depends on its price and level of consumption. 
However, within the EU, both very large price differences and variations in consumption 
between countries can be observed [106]. In both cases, this is mainly due to the impact 
on price and consumption of a number of supply and demand conditions, such as the 
geopolitical situation of a given country, the characteristics of the national energy mix, 
diversification of energy imports, varying weather conditions, and all kinds of end-user 
taxes, network charges, or environmental protection costs [107]. Furthermore, the price of 
electricity relative to purchasing power parity can significantly alter the perceived cost of 
electricity for the individual consumer. At the same time, high energy consumption when 
it is the so-called green energy may not be perceived by consumers as something nega-
tive (the rebound effect). All these conditions may result in the lack of a demonstrated 
significant relationship between electricity costs and segment-specific consumer motiva-
tion to save electricity. 

The results presented in Table 2, showing a significant relationship of the behav-
ioural type of energy user with the 10 studied factors (1–10 in Table 2), indicate that 
conducting a correspondence analysis for these variables would be valid. This will allow 
to combine categories of the studied variables. As already mentioned, one of them is the 
segment into which the respondent is classified, and the other is one of the ten socioec-
onomic factors. The interpretation of the obtained results allows for characterisation of 
each of these segments, which in turn forms the basis for creating profiles of typical rep-
resentatives of these classes. 
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The strongest dependence determining the classification of an energy consumer into 
a segment, as shown in Table 2, is whether the surveyed respondent declares taking any 
energy-saving measures (factor 1 from Table 2). Due to methodological limitations of 
correspondence analysis, it was not possible to create a correspondence map in this case 
(this is due to the fact that the variable representing the answers to the question about 
energy saving has only two categories: “yes” and “no”; the reduction of multidimen-
sionality which is necessary here leads to the creation of only one dimension, which pre-
cludes the drawing of a two-dimensional correspondence map). 

From the distribution of answers, it can be seen that energy saving is most often de-
clared by respondents assigned to the DS segment, as well as by ecological idealists (EI 
segment). The group of consumers who declared not taking any steps towards energy 
saving included those assigned to groups: EI (1.3% of the total sample), AE (1.4%), and 
DS (2.3%). However, their percentage share in each segment does not differ significantly. 
When analysing the reasons given by respondents for not taking any steps to save ener-
gy, a certain consistency can be observed between the segments of consumers character-
ised by ecological motivation. Namely, both idealists (EI) and aspiring ecologists (AE) 
gave similar reasons for not saving energy. Lack of time was indicated as by far the main 
reason for not taking action, and to a large extent, representatives from both segments 
declared that both lack of relevant information on how to save energy and lack of capac-
ity to make changes are important obstacles for taking energy-saving actions. Aspiring 
ecologists (AE) also strongly indicated that other household members were not interested 
in energy saving, which influenced their attitude. This should not come as a surprise 
since, as shown by the characteristics of the aspirants (AEs),consumers classified in this 
segment are very often guided in their actions by the opinions of other people, especially 
their family and friends. Therefore, the negative example of household members could be 
considered as a deterrent to making any effort. The last reason indicated by the segment 
of idealists (EI) was, to a large extent, the lack of technical or practical support. The rea-
sons for not saving energy provided by consumers classified in the financially motivated 
segment (DS) seem to be interesting. Here, the main reason was the lack of technical and 
practical support and, as in the case of the AEs, the lack of interest in energy saving by 
other family members. It can be assumed that the representatives of this segment decided 
that a single effort, without the support of other household members, to reduce con-
sumption would not significantly affect the reduction of bills, and therefore they did not 
take any actions in this direction. 

The obtained results can also be analysed by extracting the individual countries 
participating in the survey from the sample. Interestingly, from this angle, in almost all 
countries the greatest number of people declaring energy savings were in the DS seg-
ment. Countries such as Poland, the Czech Republic (over 50%), France, Greece, and 
Romania (over 40%) recorded a clear advantage of DSs over other segments. Only in 
Spain, among energy-saving consumers, were ecological idealists (EI) the dominant 
segment (above 40%). When looking at non-savers (excluding the Indifferent segment, 
which is generally characterised by a passive attitude), Germany (14.1% of the total) and 
the United Kingdom (8.1%) recorded the highest number of such cases, and Poland 
(1.9%) and the Czech Republic (2.7%) the lowest. In all surveyed countries, the largest 
number of people declaring to be non-saving energy were also classified in the DS sector. 
The high percentage of non-savers classified as segments other than (I) in Germany can 
be explained, for example, by the high share of renewable and green energy in the overall 
energy mix, which may translate into a tendency to consume more energy and not to 
think about saving it in part of the population. On the other hand, energy costs in Ger-
many are the highest in the entire EU (€0.3 per kWh), but at the same time, Germany is 
characterised by a dynamic increase in investment in small-scale photovoltaic installa-
tions (5 GW capacity additions in 2020 compared to 3.8 GW in 2019), which translates 
into a reduction in the costs associated with the purchase of electricity by households 
[108]. 
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Another factor that is significantly related to the behavioural type of the energy user 
is the age of the respondent (factor 2 of Table 2). On the basis of the correspondence map 
(Figure 2), it is easy to notice that the ecological attitude to energy saving (EI and AE 
segments) is most often characteristic of people aged 26–40 years. In contrast, reducing 
energy consumption for financial reasons is most notable for people over the age of 40. 
The youngest people (aged 18–25) most often display opportunistic behaviour or are not 
interested in specific activities that could reduce their energy consumption. 

  
(a) (b) 

Figure 2. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of energy 
consumer on their age groups. 

Looking again at the results of individual countries, it can be noticed that in almost 
all countries the characteristics of the segments in terms of age groups coincide with the 
typical representative of the classes (see Table 3). Interesting differences can be observed 
in the case of Poland and Spain. Poland is dominated by the DS sector in each age 
bracket, which should not come as a surprise, since the analysis of correspondence of 
individual segments with the respondent’s country shows that the Polish are the closest 
to consumers motivated to save energy by financial factors. This can be explained by the 
fact that Poland is among the EU countries with the highest energy price calculated ac-
cording to the purchasing power parity. In Spain, on the other hand, the dominant seg-
ment in almost every age group is the ecological idealist (EI). Only those over 65 are 
characterised by a financial approach and were mostly classified in the DS sector. How-
ever, this may change as Spain has been experiencing significant energy price rises re-
cently, with a new time-of-day billing system being introduced across the country in June 
2021. Differences in rates during the day can reach up to 50%. It is therefore likely that the 
Spanish will probably start to pay more attention to their electricity bills [109]. 

Analysing another factor significantly influencing the behavioural type of energy 
consumer, employment status (factor 3 from Table 2), the following relationships can be 
identified (Figure 3): 
• people who save energy for ecological reasons (EI and AE) most often work 

full-time and part-time; respondents who are self-employed and even unemployed 
also share an ecological idealist attitude (EI); 

• financial motivation (specifically for the DS segment) is typical for retired people, 
which partially confirms the results of the survey taking into account the respond-
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ents’ age. This is also easily explained by the fact that in this occupational group, in 
most cases, there is a decrease in income. As a result, consumers are becoming more 
financially sensitive, also in relation to environmental and especially energy issues. 
Those two aspects are usually closely linked to energy prices, which are often the 
biggest burden on household budgets; 

• housekeepers are very often indifferent (I) to the motion of reducing energy con-
sumption; 

• students are the most opportunistic (O) consumers. 
Studying individual countries in detail, the results point to Germany and Spain as 

the countries that have the closest segment distribution to the typical representative ob-
tained by correspondence analysis. In Central European countries (Poland, the Czech 
Republic) a slightly different distribution of respondents according to segment affiliation 
is observed. In these countries, the dominant segment, in almost every occupational 
group, is the DS. It should be emphasized that in these countries ecological, environ-
mental, and climate protection issues are becoming relatively recent themes in public 
debates. Hence, it can be assumed that the level of environmental awareness and the 
ideological motivations of consumers to save energy will only become more apparent in 
the future. 

  
(a) (b) 

Figure 3. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their professional status. 

It is worth emphasising again that, due to surveys being carried out in eight Euro-
pean countries, it was possible to find out what motivates respondents from different 
European countries to save energy (factor 4 of Table 2). As the results of the corre-
spondence analysis illustrated in the chart (Figure 4) show, financial motivation (DS) is 
most often the key motivation for the Poles, French, and Czechs. The distribution of 
answers indicates that the characteristics of aspiring ecologists are relevant for the Greek 
population, but also for Romania. Respondents from the UK and Spain, on the other 
hand, generally reduce their energy consumption out of concern for the environment and 
ecology (EI). People from Germany were found to be the most opportunistic, however, it 
should be noted that the behaviours characteristic of both ecological idealists and op-
portunists are not as clear-cut as those of aspiring environmentalists and dedicated sav-
ers. This is indicated by the greater distance between the points representing the different 
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categories of examined characteristics. Interestingly, the behaviour of indifferent con-
sumers cannot be linked to any of the countries under study. Such people are certainly 
present in the analysed group, but it is difficult to unambiguously assign them to any 
nationality. 

  
(a) (b) 

Figure 4. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their country of residence. 

The assignment of energy consumers to the relevant behavioural segment is also 
significantly related to whether the respondent owns their flat or house or lives in a 
flat/building that they rent (factor 5 in Table 2). This is quite an understandable relation, 
as it is logical that non-owners are much less inclined to invest in solutions that can sig-
nificantly reduce their energy consumption. These people are more likely to carry out 
simpler and less costly activities, which, however, are not as efficient or are perceived as 
natural everyday habits/routines and are not associated with significant energy savings. 

For this factor, it was also impossible to create a correspondence map (factor 5 has 
only two categories, which precludes making a two-dimensional map). However, the 
analysis of the distribution of answers shows that, among those who declare to be flat 
and house owners, most show the characteristics of a dedicated saver, although this 
group also includes respondents with a pro-environmental attitude towards energy 
saving (both EI and AE). Tenants are more often opportunists and indifferent people. 
Due to the relatively weak influence of this factor on segment profiling, the links between 
the different categories of variables studied are not very obvious. 

Considering individual countries, the case of Germany is interesting, where 63.8% of 
respondents declare that they rent their flats or houses. The dominant tenant sector in 
this case turned out to be DS, unlike the owners classified as EI. In the other surveyed 
countries, the situation is quite the opposite, as most respondents own their property. 
Romania and Poland are the leaders with 90.7% and 81.9% of declarations claiming 
ownership, respectively. Moreover, in these countries, both the owner and the tenant 
have mostly been assigned to the DS sector. This distribution is not surprising, looking at 
the current housing and cultural situation occurring, e.g., in Poland, where there is still a 
deficit of housing stock, especially for renting. Poles prefer taking out loans to buy their 
own property rather than rent it, which is still perceived as a temporary solution in ex-
traordinary situations. Moreover, Poles have little knowledge of long-term investing. 
Combining those facts with a lack of ability to assess the real and full costs of buying and 
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maintaining a flat, most often bought on credit, compared to the cost of renting, as well as 
high rental prices, translate into this type of preference [110]. On the other hand, highly 
developed countries are characterised by a flexible approach to rental housing that can 
adapt to changing housing needs and living situations, including work situation or the 
family’s financial capabilities. 

The number of persons in the household (factor 6 in Table 2) is another one signifi-
cantly differentiating respondents assigned to particular segments. The results of the 
correspondence analyses (Figure 5) show that: 
• two-person households are characteristic to the dedicated saver segment; however, 

those living alone, as well as those forming multi-person households (seven per-
sons), are most financially motivated to save energy; 

• aspiring environmentalists (AE) are most often representatives of five-person 
households and environmental idealists (EI) of four-person households; however, 
members of three- or six-person households are also characterised by 
pro-environmental motivation to reduce energy consumption and can be classified 
as both AE and EI; 

• for this analysis, it is not easy to indicate how many people the opportunist house-
holds consist of; moreover, it is not possible to assign to any category those in the 
indifferent segment, nor those in households consisting of eight or more people. 

  
(a) (b) 

Figure 5. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on the number of persons in the household. 

The results of the chi-square test showed that the income of the respondents was 
also related to the segments into which they were classified (factor 7 from Table 2). In-
come ranges shown in the graph have been calculated against the average earnings in 
each country, as reported by Eurostat [111]. In the course of the study, four income 
brackets were assumed (0–0.4 of the average earnings, 0.41–0.7 of the average, 0.71–1.4 of 
the average, and above 1.4 of the average), taking into account the analysis of minimum 
and average earnings per person in a household in each country. The authors attempted 
to set the brackets in such a way that the distribution of respondents by income would 
reflect as closely as possible a cross-section of the population in a given country in terms 
of earnings. 
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The arrangement of points representing categories of these two variables (Figure 6), 
indicates the occurrence of the following relationships: 
• monthly per capita income in a household below 0.7 of the average earnings in a 

given country is characteristic of people in the DS segment; 
• people who save energy for pro-ecological reasons (EI and AE) generally have a 

higher disposable income than DS; they range from 0.71 to 1.4 of the average earn-
ings; 

• Opportunists and indifferent respondents most often refused to provide answers 
about their income. 
When analysing individual countries, the highest percentage of respondents who 

did not answer the question about income were from Poland (11.3% of all Poles partici-
pating in the survey) and Greece (10.5% of all Greeks). In both cases, most were classified 
to the DS sector. Taking the income factor into account, it can be noted that in all sur-
veyed countries the distribution of respondents with respect to sectors was very close to 
the obtained typical representative (Table 3). 

  
(a) (b) 

Figure 6. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their average monthly income. 

Examination of the relationship between the behavioural type of energy consumer 
and their education (factor 8 of Table 2, Figure 7) shows that people whose motivation to 
save energy comes from pro-environmental considerations tend to be better educated 
than dedicated savers or opportunists. Respondents assigned to the EI and AE segments 
most often have a bachelor’s or master’s degree, while most people in the DS segment 
have secondary education. Indicating the level of education for the typical opportunist is 
not so clear-cut, although the correspondence analysis, as well as the auxiliary dendro-
gram, most closely associate these individuals with primary education. Indifferent re-
spondents most often declared other education. It can also be added that a doctoral de-
gree was not typical for any of the segments. 

The obtained distribution coincides to a large extent with the results of studies by 
other authors [61,69,78,80,81], where an increase in environmental awareness and atti-
tudes among consumers is observed as they attain higher degrees of education. Envi-
ronmental and ecological education helps people to make informed choices. Activities 
designed in the educational policies of European countries are aimed at shaping people’s 



Energies 2021, 14, 6109 18 of 29 
 

 

behaviours to be more sustainable and environmentally friendly. Better educated con-
sumers more often show pro-ecological attitudes, intentions, and behaviours. On the 
other hand, the obtained results confirm the necessity to reach those less educated and 
excluded with the appropriate message and reliable knowledge. The authors see great 
possibilities for action and positive influence of regional administration together with 
other local stakeholders, who have the potential to become focus and facilitators for 
communities of residents and family circles. Applications dedicated to energy manage-
ment, such as the eco-bot [93], may, thanks to their simplicity, be used as an effective 
educational tool that will change the user’s habits. 

  
(a) (b) 

Figure 7. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their education. 

When analysing another factor showing a significant relationship (factor 9 from Ta-
ble 2), it was noticed that due to the presence of people declaring a different gender 
among the surveyed energy consumers, arrangement of points presented on the corre-
spondence map (Figure 8) is not very clear. For this reason, the auxiliary dendrogram 
was used to interpret the results: It shows that when it comes to saving energy, mainly 
women are driven by financial motivation (DS), while menare most often motivated by 
pro-ecological considerations (EI and AE). 

It can be assumed that such classification results from the fact that in households it is 
mostly women who take care of household matters, including finances. They control 
family expenditures and initiate pro-saving measures. Hence, they are very familiar with 
energy-saving opportunities and benefits, so their actions, behaviours, and even opinions 
may be financially motivated. Men, on the other hand, may look at environmental issues 
from a broader, long-term perspective, concerned about family security, and their 
pro-environmental motivations may stem from their desire to ensure healthy and better 
living conditions for their family. 
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(a) (b) 

Figure 8. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their gender. 

The last factor that shows a significant dependence with the analysed behavioural 
segment is the place of residence (factor 10 from Table 2). The results of the correspond-
ence analysis (Figure 9) show that: 
• people from the ecological idealist segment usually live in the suburbs; it turns out, 

however, that this location is typical for the opportunists as well; 
• dedicated savers are more likely to live in rural and urban areas than in the suburbs; 
• the place of residence of a typical aspiring ecologist is not as obvious as in the case of 

respondents from the already mentioned segments, although people from this 
group most often indicated that they live in the rural areas; 

• once again, concerning their place of residence, the indifferent respondents are am-
biguously assigned. 

 
 

(a) (b) 

Figure 9. Correspondence map (a) and an auxiliary dendrogram (b) showing the dependence of each behavioural type of 
energy consumer on their place of residence. 
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The location of residence of people characterised by pro-ecological motivations 
(suburbs, rural areas) results mainly from greater ecological awareness and following the 
currently fashionable trends, like the so-called “escape to the countryside”, the desire for 
greater contact with nature, seeking silence and peace, as well as breaking away from the 
hustle and bustle of the city and switching to the increasingly popular slow lifestyle. The 
dedicated saver is a city dweller. The financial motivation is not surprising here ei-
ther—the rising prices of real estate and maintenance costs, shrinking areas suitable for 
habitation, and scarcity of natural resources (often in cities there are no or only limited 
possibilities to introduce ecological solutions, e.g., water recycling or RES installations), 
result in increased expenses for satisfying basic living needs. As [112] noted, despite the 
fact that city dwellers adopt and declare, to a large extent, pro-environmental values, 
their attitudes, behaviours, and actions are less pro-ecological than those of rural resi-
dents. The actions of the latter are more consistent with their expressed worldviews. This 
is also confirmed by the presented results. 

5. Discussion 
Using the results obtained from the analysis of socioeconomic characteristics of in-

dividual behavioural segments, an attempt was made to identify the profile of a typical 
representative for each segment. At the same time, the obtained profiles, presented in 
Table 3 (in the first row), were compared with previous works on behavioural segmen-
tation of energy consumers. Unfortunately, it quickly turned out that such a comparison 
is only possible to a limited extent. In order to ensure the highest possible comparability 
of the obtained profiles, only segmentations with a certain level of similarity between the 
designated segments and the novel segmentation approach presented by the authors 
were selected. Despite the earlier indication (Section 2 and [1]) of such similarities, it 
turned out that for some segmentations a comparison of typical segment representatives 
in terms of socioeconomic characteristics is not possible due to insufficient representation 
of this aspect of the consumers studied by other researchers. For example, the Accenture 
end-consumer observatory on electricity management (2010) [79] identifies the following 
characteristics of six proposed segments: Eco-rationals—more often women, Proac-
tives—no significant socioeconomic characteristics, Cost conscious—more often women, 
Pragmatics—more often men (two segments with financial motivation), Skepticals 
(equivalent to Opportunist)—higher income, and Indifferents—more often men with 
lower income under 24 years old. However, these descriptions mainly contain a reference 
to one socioeconomic characteristic, which was considered insufficient to include this 
segmentation in the comparisons. In the case of another segmentation that parallels the 
currently proposed one in terms of motives, the results of the study described by Tabi et 
al. (2014) [60] indicated that most socioeconomic characteristics (age, gender, income, 
household size) were evenly distributed across all segments, and only education was a 
distinguishing factor for the segment motivated by pro-ecological beliefs. In other seg-
mentations, despite the occurrence of partial similarity between segments and motiva-
tion, the number and nature of factors motivating consumers to save energy were so 
different from those taken into account by the authors that this supported the removal of 
these works from the compilation [59,61]. Finally, for the comparison included in Table 3, 
three of the behavioural segmentations indicated in Section 2 were selected, which in-
cluded, in addition to the factors used to prepare the segmentation, socioeconomic char-
acteristics [69,78,80]. Segmentations of energy consumers that did not allow a comparison 
of segments due to differences with the approach to motivation were not taken into ac-
count. 
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Table 3. Characteristics and comparison of a typical representative in selected existing energy consumer segmentations. 

 A Typical Representative of the Behavioural Segments 

Study Ecological by  
Conviction 

Eco-Friendly But  
with Other Focus 

Focused on Costs  
and Money Saving 

Comfort and  
Convenience Focused Indifferent 

Proposed  
segmentation 

(EI) (AE) (DS) (O) (I) 
most often declared 
energy-saving 

 most often declare 
energy-saving 

  

 male male female   

 age 26–40 age 26–40 
over 40 years of age, 
especially over 65 
years of age 

age 18–25  

 resident of the  
suburbs 

rural resident urban and rural 
dweller 

resident of the  
suburbs 

 

 
employed full-time  
or part-time 

employed full-time 
and part-time pensioner student 

house-
keeper 

 flat or house owner flat or house owner flat or house owner tenant tenant 

 
bachelor or master’s 
degree 

bachelor or mas-
ter’s degree secondary education primary education 

other ed-
ucation 

 
4 people in house-
hold 

5 people in house-
hold 

1 or 2 people in 
household   

 0.71–1.4 of earnings 
average 

0.71–1.4 of earnings 
average 

0–0.7 of earnings 
average 

refuses to answer 
questions about earn-
ings  

refuses to 
answer 
about 
earnings 

 The United King-
dom, Spain 

Greece, Romania France, the Czech  
Republic, Poland 

Germany  

Han et al. 
(2013) [80] 

Environmentally 
minded residents 
(EMR) 

Conscious resi-
dents (CR) 

Cost focused resi-
dents (CFR) 

Ease-driven residents 
(EDR) 

 

 age does not differ-
entiate 

35 years and more age 27–35 age 35–59  

 highest income 
income average 
and higher 

lower income on  
average 

income slightly above 
average  

 highest education  average education   
 more often owners more often tenants more often tenants more often owners  

Sütterlin et al. 
(2011) [69] 

Idealistic energy 
savers (IES) 

Selfless inconse-
quent energy sav-
ers (SIES) and 
problem-aware 
wellbeing-oriented 
energy consumers 
(PAWOEC) 

Thrifty energy sav-
ers (TES) 

Convenience-oriented 
indifferent energy 
consumers (COIEC) 

 

 
well educated 
(higher technical 
education) 

two types of 
semi-environmenta
l consumers but 
only one 
(PAWOEC) was 

more often voca-
tional or secondary  
education 
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distinguished by 
higher general 
education 

 more often female   more often male  
   the oldest   
   lowest income   

Pedersen 
(2008) [78] 

Devoted conserva-
tionists (DC) 

Stumbling propo-
nents (SP) 

Cost-conscious prac-
titioners (CCP) 

Comfort seekers (CS) 

Tuned-out 
and care-
free 
(TOaC) 

 

the oldest seg-
ment—6 out of 10 
consumers are over 
65 years old 

 “the average seg-
ment” 

age 35–44 
younger 
than 45 
years 

 lowest income high income   highest 
income 

 retired     

   slightly more fe-
males 

 mainly 
male 

  highest education 
least people with 
higher education   

  rather house  
dwellers  more often flat  

dwellers 
rather 
tenant 

 
rather from out of 
town   

more often urban 
resident 

rather 
from ur-
ban areas 

    

more often live with 
children and more (3+) 
people in the house-
hold 

 

    
other nationalities 
(languages)  

Similarities 
between seg-
ment charac-
teristics 

mostly higher edu-
cation 

more often higher 
education 

on average lower 
education 

no similarities—the 
segments here may 
actually differ in their 
motivation/approach 
to comfort and con-
venience 

problems 
with dis-
tinguish-
ing that 
segment or 
lack of 
distinctive 
features in 
this seg-
ment 

 highest income 
average and higher 
income 

on average lower 
income   

 more often owner  more often older   
   more often female   
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The last row of the Table 3 identifies, on the basis of the prepared comparison, the 
socioeconomic characteristics common to the different behavioural segments distin-
guished in terms of the motivation behind energy-saving behaviours. It should also be 
noted that certain characteristics indicated as important in the segmentations which are 
not included in Table 3 overlap to some extent with the authors’ findings (e.g., women 
with low incomes are more likely to represent mainly financially motivated segments 
[59,79], or higher education is characteristic of the pro-environmental segment [59,60]). 
The prepared analysis of socioeconomic factors, which complements the basic character-
istics of behavioural segments determined on the basis of the distinguished motivation of 
the consumer, allows for a better definition of individual segments. It can be considered 
an attempt to extend the behavioural type of segmentation to include socioeconomic 
factors. It should be emphasised that the aim was not to determine segments on this basis 
alone (it is not a demographic type of segmentation) but to extend behavioural segmen-
tation with an additional aspect that may make it easier for potential stakeholders to use 
the tool prepared by the authors. 

By analysing and comparing the existing research, it can be noticed that the image of 
energy consumers is constantly changing. This is related not only to changing fashion or 
culture but also to changing socioeconomic and environmental conditions. Perception 
and sensitivity to the problems of modern civilisation, as well as knowledge and will-
ingness to prevent them, play an important role. Consumers increase their environmental 
awareness through education and the influence of local communities and associations of 
residents. 

However, there is still little research into identifying motivations and attitudes, as 
well as comprehensive characterisation, of energy consumers. This seems crucial at a 
time when behavioural change and greater care for the natural environment are becom-
ing a necessity, not only for the present but also for future generations. In order to 
achieve this, it is necessary to understand the needs, aspirations, and motives of con-
sumers’ behaviours as well as prioritise the preservation of natural heritage and en-
courage the building of the social capital. The authors hope that the results of the pre-
sented research will contribute significantly to promoting behavioural changes and 
raising environmental awareness of consumers as well as serving as a starting point for 
other researchers’ further considerations. 

6. Conclusions 
The article aimed to identify the main socioeconomic factors specific to the distinct 

behavioural segments of the energy consumer. The identified factors were used to char-
acterise a typical representative of the created segments. It should be emphasised that the 
segmentation presented in the paper is an original and innovative concept of the authors, 
as well as a result of continuing research on the motives of energy consumers’ behav-
iours. The combination of behavioural segmentation with socioeconomic characteristics 
of the created classes is an approach rarely seen in the literature, hence the results pro-
vide a comprehensive picture of the energy consumer. Moreover, the statistical tools 
used in this paper (chi-square test and correspondence analysis), which allow us to find 
out significant relationships between behavioural type and the indicated factors, have not 
been used so far in studies on energy consumption. 

In the course of the analysis, the authors managed to positively verify the first, and 
partially the second, posed research question. Namely, as the research results showed, it 
is possible to indicate a typical representative for each of the obtained segments, as well 
as its socioeconomic characteristics. However, it turned out that not all the socioeconomic 
factors assumed in the study are relevant for describing the typical representative. Two 
of the twelve characteristics (type of housing and electricity costs) are irrelevant for the 
differentiation of the segments. In the case of the third research question, it turned out 
that the picture of the typical energy consumer has changed over time and a comparison 
of typologies is not entirely possible. The authors were able to identify three other exist-



Energies 2021, 14, 6109 24 of 29 
 

 

ing behavioural segmentations whose class characteristics are relatively close to those 
developed and presented in this paper. However, it should be emphasised that in each of 
the identified segments, only a small number of factors coincided with previous pro-
posals by other authors and that the similarity of factors was not the same for all three 
compared segmentations. 

The approach to a comprehensive analysis of the energy consumer presented in the 
paper is not free from certain limitations. Some of them have been described in detail in 
[1] and concern the constructed research tool, which was used both to validate the seg-
mentation proposed by the authors and to characterise the segments. First of all, it con-
cerns the impossibility of including in the questionnaire all contextual factors influencing 
the attitudes and motivations of consumers and the fact that the answers of the re-
spondents reflect their self-assessment of behaviour and not actually the observed be-
haviour. Moreover, it should be noted that in the case of some demographic questions, 
the respondents had the option not to provide the answer, which they sometimes took. 
Although it was not a large percentage of the respondents, it could have influenced the 
final results. Of course, the countries chosen for the study can also be seen as a kind of 
limitation, but the authors tried to select representatives of Europe, taking into account 
existing economic, social, and cultural differences. 

According to the authors, the most important limitation of the presented approach is 
the necessity of repeating the research and verifying the segmentation obtained. Along 
with the changing political-economic and sociocultural conditions, it may turn out that 
the main motivations of energy consumers can change dramatically—which will have an 
impact on their segmentation. 

It is also important to note that the segmentation presented is based on the results of 
extensive empirical research, including several European countries, which is not a 
common practice. This comprehensive analysis of individual behavioural types of energy 
consumers can serve many different stakeholders as a baseline tool for the construction of 
policies, instruments, and plans that take into account the problems of energy saving, 
climate change, and dwindling natural resources. Consumers from different European 
countries themselves, for whom the results of the study can provide interesting insights 
into their own internal motivations for saving energy and can also be a starting point for 
considering changes in their behaviour and attitudes, should also be mentioned as 
stakeholders. In addition, consumer organisations and energy suppliers can use the re-
sults to better reach a diverse customer base. This will increase their efficiency in oper-
ating, providing tailored products and services, and helping to effectively promote sus-
tainable consumption and attitudes that reduce energy consumption. We also hope that 
our publication will be of interest to other researchers, and by referring to and discussing 
our results they will further expand the common knowledge and understanding of the 
consumers’ energy behaviours. 

The authors see the possibility of extending the comprehensive analysis of the en-
ergy consumer further, for example, by examining the relationship of individual behav-
ioural types with the various types of instruments, measures, and incentives used to 
support energy management at home, as well as enabling energy savings and behav-
ioural change in a pro-environmental direction. Furthermore, it might be interesting to 
investigate the influence of social groups on particular segments and their approaches to 
modern technologies. The authors plan to extend the research in those directions and 
publish the results in future articles. 
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