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Abstract: This paper contributes to the literature on sustainable consumption by in-depth analy-
sis of the factors affecting the probability of 57 different practices of proenvironmental behavior
(PEBs) in Russia. The set of studied PEBs includes not only popular energy-saving and waste-
management practices but also more circular patterns of plastic consumption, shopping, and city
mobility. To study real and potential barriers to greening consumer behavior models, we conducted
a survey of 623 respondents using a questionnaire developed based on a comparative analysis of
similar studies conducted in other countries. The processing of the survey results was carried out
using nonparametric statistics due to the absence of a normal distribution of the sample for most of
the studied characteristics. The results of the study revealed that the main barriers to sustainable
consumption in Russia are the lack of appropriate infrastructure as well as a lack of knowledge.
Infrastructural barriers in some situations makes sustainable consumer behavior impossible or incon-
venient (in this case, preference is given to other types of consumption), or in some cases necessitates
spending additional time and money (then sustainable consumer behavior is not completely denied
but practiced less often).

Keywords: proecological behavior; circular economy; environmental management; survey; nonpara-
metric methods

1. Introduction

Circular Economy (CE) describes an economic system based on business models for
reusing, recycling, and recovering materials in the production and consumption of goods,
works, and services. The transition to the circular economy is necessary to maximize each
process’s performance in the life cycle of goods or services. The concept of CE opens
new radical changes in consumption patterns and lifestyles. Implementing the idea of
a circular economy requires rethinking the value chain, a conscious consumer approach,
and using new business models such as sharing platforms to extend the life of a product [1].
This principle of improving the economy implies that the global production system is
designed to have a no waste concept. All useful elements taken from the environment
can be reused and waste from one production chain is the starting material for building
another one. In contrast to the economy of the linear type, this stimulates the consumer to
change items of consumption always to replace them with newer ones. When the economy
transitions according to the circular type, it is essential to extend the life cycle of products
as long as possible by the following cycles: (1) reuse, (2) remanufacturing, (3) recycling,
(4) disposal [2]. At the same time, the more a product is in the first cycles, the cheaper it
is to produce in general than when the product goes for disposal immediately after use
(the traditional linear model of the production system).
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The European Development Plan for a Circular Economy is one of the best-developed
practical guidelines for the transition in today’s economic environment to the new, more sus-
tainable patterns of production and consumption. The European plan considers the forma-
tion of sustainable consumption as one of the priority areas of the circular economy [3].

The transition to the concept of a circular economy requires not only the restructuring
of production chains but also the reformatting of many logistic, informational, and man-
agerial links, as well as a change in consumer behavior models [4,5]. The lack of technology
and infrastructure readiness to support consumer behavior patterns can inhibit the intro-
duction of proecological consumer behavior patterns. The sustainability of the ecological
infrastructure (“eco” -infrastructure) and the living environment as socioecological subsys-
tems necessary for a person is achieved by the ability to adapt in a changing world. By “eco”
-infrastructure, we mean a complex of natural, natural-anthropogenic and artificial objects
and systems that provide conditions for preserving the human environment. The “eco”
infrastructure includes elements of traditional infrastructure (natural resources, all mining
systems, waste disposal systems, energy, transport, etc.). Many elements of traditional
infrastructure must be environmentally stable in order to be included as components
of the “eco” infrastructure that a person must carry out in accordance with ethics and
environmental regulation. However, modern world literature in the field of sustainable
development shows that it is cultural and economic barriers that have the most signifi-
cant impact on which of the practices of proecological behavior are spread and which are
not [6-8].

Consumer demand is a powerful incentive to create new and transformative industries
to increase environmental and social responsibility. However, consumers’ readiness for
such a radical change in traditional patterns should be formed gradually with the transition
from simple resource conservation and waste management practices to more complex ones.

Information on the barriers of proenvironmental conduct in a different cultural, eco-
nomic, and professional context is scattered across the body of literature [9-12]. However,
as far as we know, no previous research has investigated the problem of the barriers of
proenvironmental behavior in the context of circular economy development in Russia.
This country is only in the beginning of its way to the circular economy but has a compar-
atively high level of environmental awareness in some groups of consumers and strong
cultural traditions in sustainable consumption of food and clothes [13].

Most scholars recognize that environmental awareness is the first important step in
the adoption of proenvironmental behavior [14,15]. At the same time, some authors argue
that there is still a gap between environmental awareness and proenvironmental behavior
and rely on behavioral cost concept in explaining the obstacles of sustainable consump-
tion [14,16]. Since there are no consistent government policies in supporting sustainable
consumption in Russia, it is possible to assume that behavioral cost of proenvironmental
behavior is high in this country. This makes Russia an interesting case to study both from
empirical and theoretical points of view.

The purpose of this paper is to assess barriers of proenvironmental behavior associated
with the transition towards a more circular daily practice of energy and water consumption,
waste management, city mobility, and shopping in Russia. The study contributes to
the literature by bringing new empirical evidence of consumers’ attitude toward different
forms of proenvironmental behavior in Russia and the cultural influences on it.

To achieve the study’s objectives, we used a face-to-face questionnaire survey. The sur-
vey group mostly included students from the Peoples’ Friendship University of Russia
(Moscow) and the Kuban State University (Krasnodar), who studies in several training
areas, whose educational programs include courses in environmental management, envi-
ronmental engineering, etc. This choice of respondents is explained by the fact that this
category of consumers is the most informed and the most flexible in forming consumer
behavior patterns.
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2. Literature Review

Experts realize that the circular economy is characterized by a restorative and closed
nature. In the literature, there are three key features inherent in a circular economy:
first, enhanced control over natural resources and maintaining a sustainable balance of
renewable resources to conserve and maintain natural capital at an inexhaustible level;
second, optimization of consumption processes by developing and distributing products,
components, and materials that meet the highest level of reuse; third, the identification and
prevention of negative externalities of current production activities in order to improve
the efficiency of economic and ecological systems [17].

For the functioning of the circular economy model, the Ellen MacArthur Foundation
identifies several essential components of the transition and functioning of the circular
economy of groups of activities [17]: (a) Regenerate, (b) Share, (c) Optimize, (d) Loop,
(e) Exchange.

Despite the relatively recent interest in circular economics, recycled materials are
being returned to manufacturing processes at much lower levels. If this system could
be improved, loss of value, dependence on volatile product markets, reduced resource
productivity, and externalities in the form of environmental pollution could be avoided [18].
Germany’s waste management system is one of the most advanced globally; waste disposal
is carried out safely for people and the environment. However, only about 14% of the raw
materials used in the industry come from processing; the rest still come from raw materials.
The introduction of a circular economy is primarily an information problem.

Promoting proecological behavior in people’s daily lives is critical in the circular econ-
omy'’s direction and the industrial and commercial sectors’ efforts. Therefore, this issue is
relatively well studied in modern scientific literature. As evidenced by the results of numer-
ous studies, awareness of the existence of environmental problems concern about the state
of the environment is characteristic of almost all social strategy of society, regardless of
gender, age, education, type of activity, etc. [19-21]. However, people’s environmental
activity—their ability to abandon their habitual consumer behavior to take the path of more
responsible behavior in everyday practices—is in its infancy [6,22,23]. There are many
internal and external barriers to taking real measures to prevent them or reduce the neg-
ative impact and consequences if people are well aware of environmental problems [24].
These barriers can be due to various factors such as traditional values, lifestyles, policies,
infrastructure, environmental circumstances, various cultures, and countries [5,25].

A significant amount of research addresses selecting factors that determine the choice
in favor of proecological behavior. In studies on the role of the individual behavioral aspect
in sustainable development, several primary determinants are highlighted that can influ-
ence an individual’s choice in favor of proecological actions. Thus, the article [26] states
that a combination of social and personal moral standards positively impacts the efficient
use of electricity, water, other resources, ecological consumerism, and the desire to recycle
materials. A person’s attitudes and beliefs, reflecting their awareness of problems and
a desire to change the situation also stimulate ecofriendly behavior, although in a less
significant way. In papers [27,28], it was noted that in addition to these factors, there are
several more: the so-called behavioral control, which means the ease with which an individ-
ual can put his intentions into action (the presence of monetary funds, time, opportunity);
the intrinsic usefulness of environmental good and the willingness to pay for its offer.
First of all, the last two parameters affect the desire to purchase environmentally friendly
goods instead of conventional ones. Sustainability is based on a balanced relationship of
the triple bottom line—people, profit, and planet [29].

The article [30] describes a study of proecological behavior in Canada and the United
States. As a result of this study, the authors found a positive relationship between life
satisfaction and proecological behavior. Life satisfaction as well as proecological behavior
was predicted by more social behavior.

There was high interest in the study, which was conducted by the students of Malaysian
universities. The authors of the study [31] carried out a personal assessment of proecologi-
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cal behavior. They assessed such qualities of a student’s character as openness, benevolence,
and conscientiousness. It was found that conscientiousness was the only trait that most
influenced the proenvironmental behavior (PEB). The multilevel analysis [32] showed
that the relationship between self-transcendence/self-development values—proecological
behavior was weaker among societies with higher cultural and socioecological constraints
(for example, with lower values of self-expression and economic development). These re-
sults clarify when values can promote or inhibit proecological behavior and highlight
the need to consider human interaction and context in understanding how personal factors
translate into proecological behavior. The article [33] examined the impact of education on
proecological behavior in Thailand’s educational institutions. The authors concluded that
the higher the level of education, the more often the respondents are ready to participate
in environmental actions. However, education does not have any impact on willingness
to pay environmental taxes. The study [34] estimated that people who received environ-
mental training would demonstrate 4.7 times more voluntary proenvironmental behavior
than those who did not receive any training. The article [35] examined personal factors
in proecological tourism behavior from a gender perspective. This study is based on
a sample of 347 golfers from 16 European countries. The results confirmed the relationship
between ecological habits, personal ability, and attitude to the environment. It is shown that
only the interaction between personal capabilities and externally-oriented habits influence
environmental attitudes.

In studies [36,37], they used the European countries” example. The authors showed
that, despite evidence of a positive influence of education on individuals” proecological
behavior, clear conclusions are impossible due to an ambiguous causal relationship. More-
over, it may be overlooked factors that force individuals to get more education and care for
the environment.

The article [38] examines students” knowledge and behavior in ecological civilization.
Based on 13,404 questionnaires from 152 universities and using a polynomial logit regres-
sion model, the authors investigated the relationship between Chinese university students’
cognition and behavior. This article divides students” ecological civilization knowledge
into two parts. One of which is common sense knowledge that comes from long-term
public environmental and environmental education in China. The other is the knowledge
of the ecological civilization’s national strategy, which comes from the recent intense and
comprehensive political advertising. This article concludes that university students with
the latest knowledge are more willing to implement ecological civilizational behavior.
This result illustrates the role of political propaganda in China for ecological civilization
to influence its citizens’ behavior and inspires other countries to promote environmental
policy and promote public environmental protection through the media.

The paper [39] examines the role of stakeholder engagement in establishing and
strengthening the sustainability culture in a company transitioning toward a circular
economy. The authors also emphasize that the government and universities play an active
role in promoting sustainability culture.

In addition to education, energy conservation, for example, is influenced by other
aspects. Thus, authors from China [40] considered factors affecting consumer behavior
with energy-saving. The authors concluded that urban inhabitants are more economical
in terms of energy consumption than rural inhabitants. The authors confirmed a more
responsible attitude towards the environment due to improved knowledge in energy con-
servation and more developed consumption habits. Scientists from Sweden [41] carried out
a comprehensive analysis of energy conservation factors. The authors identified the three
most significant factors: age of people, type of house, and income—with the decisive factor
being the type of housing. People living in private houses are more likely to save than
people living in apartment buildings. Socioeconomic factors influence savings on heating
more than attitude to the environment.

An interesting study was conducted [42] on procrastination on household energy-
saving behavior. The author concluded that environmental awareness increases energy
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savings but only affects actions that do not require additional costs (lowering the house’s
temperature during the absence).

One of the most common methods for studying consumer proecological behavior barri-
ers is to conduct surveys [8]. Although this method has its significant drawbacks, which are
also actively discussed in the literature (see, for example, works [7,43,44], it remains a pri-
ority tool in primary research. The goal is to obtain an overall picture of the prevalence of
a particular consumer behavior model and identify the reasons for the nonproliferation of
other models.

3. Materials and Methods
3.1. Procedure and Participants

To study real and potential barriers to greening consumer behavior models, we con-
ducted a survey of 623 respondents using a questionnaire developed based on a com-
parative analysis of similar studies conducted in other countries [6,25]. The study was
launched in early 2019 on a pilot group of students (N = 100) from Kuban State University.
On the stage of pilot research, a face-to-face survey method was used. A personal survey
in the case of small- and medium-scale gives an opportunity to study of phenomena in
a real-life context [45]. After processing the results of the pilot study and finding interest-
ing consistent patterns, the study was extended to different age groups and regions and
continued until the May of 2020.

On the second stage of survey a method of responded-driven sampling was used [46],
in which one interviewer from the invited group (students) interviews several (up to 10)
people at a time. It allowed us to increase the speed of the study and the size of the sample.

The procedure of responded-driven sampling led us to the following distribution of
respondents by age: the majority of respondents belong to the age category from 20 to
29 years old (55%), besides 8% of respondents belongs to the category from 16 to 20 years
old. This makes it possible to test the hypothesis about whether the educational process
affects the respondent’s values and their attitude to the practices of proecological behavior.
In addition, the sample has a reasonably well-represented age group from 30 to 39 (11%),
from 40 to 49 (11%) and 50 to 59 (9%). Age categories over 60 are less represented (6%).

The distribution of respondents by involvement in the educational process is the fol-
lowing: 62% of respondents are high school or college students, as well as undergrad-
uate and graduate university students. All other respondents (38%) form the category,
which was called “not a student” in order to highlight that they are not involved in the ed-
ucation process at the time.

The distribution of respondents by economic activity is the following: 93% of respon-
dents are economically active and only 7% are not. All working respondents are classified
as economically active, regardless of whether they are employed (be it self-employed,
sole proprietor, an employee at the enterprise) or students. The economically inactive
group includes pensioners, housewives, persons on parental leave, or persons with disabil-
ities. This division of respondents into groups was performed to test the hypothesis of how
the availability of free time (it is believed that economically active people have less free
time) affects the frequency of using various practices of proenvironmental behavior.

The distribution of respondents by region of residence is uneven. The majority
live in Moscow (69%). A significant proportion of respondents live in Krasnodar (17%)
and the Krasnodar region (10%). Other regions of Russia are slightly represented in
the sample, which is a consequence of the research technique—the main groups were
formed precisely in Moscow and Krasnodar based on two large universities. Nevertheless,
2% of respondents are representatives of other regions of the Southern Federal District
(except for the Krasnodar region), 1% of respondents live in St. Petersburg, and another 1%
live in other regions (Samara Oblast, Kamchatka Krai, Yuzhno-Sakhalin Oblast, etc.).

The level of education of the interviewed respondents in general can be defined as high.
The majority of respondents (62%) have higher education (31%—bachelor’s level and 41%—
specialist or master’s level). Another 6% of respondents have postgraduate education—
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postgraduate, doctoral, or residency). Sixteen percent of respondents have secondary
education (6%—general and 10%—professional) and another 16% are university students.

Regarding the distribution of respondents by income level, the majority of respon-
dents (60%) determined their income level using the following description “In general ok,
but sometimes I have to save”. The share of those who defined their financial situation with
the following phrase “I can satisfy all my needs and the needs of my family” is also quite
large in the sample (23%). Only 1% of the respondents defined their financial situation as
“I live in poverty”, 11% chose the phrase “I have to save” to describe their financial situa-
tion. Five percent of respondents found it difficult to determine their financial situation or
refused to answer.

The distribution of respondents by the level of participation in environmental activities
is the following: 39% of respondents participated in environmental campaigns to plant trees,
clean garbage, collect wastepaper, glass containers, etc. at least once. Almost the same
number of respondents did not participate in any environmental activities (38%). Six per-
cent of respondents filed complaints about any environmental pollution, participated in
collecting signatures for appeals to the authorities with demands to improve the environ-
mental situation and another 6% made donations for environmental activities. Only 3% of
respondents took part in environmental protests and only 2% participated in two or more
environmental events.

3.2. Measure of Attitude to Proenvironmental Behavior

In this study, we use the concept of ecological behavior proposed by Stern [14]. He under-
stands behavior as an interactive product of a personal value system and a set of contextual
factors. Accordingly, ecological behavior is “a product of the interaction of personality charac-
teristics (internal factors) and contextual (external) factors” [14]. Internal factors are associated
with citizens” characteristics and include environmental knowledge, environmental values,
motivation, locus of control, and personal responsibility. External factors can be divided
into several categories: political, economic, social, and technological. Political factors are
related to the level and speed of adoption of environmental laws and standards for sus-
tainable development. The economic factors include the state of the country’s economy as
a whole, the volume and structure of environmental investments, the use of natural resources,
measures to restore natural resources, and the demand for environmentally friendly prod-
ucts. Social factors influence environmental competence through social cultural values and
traditions, the propensity to accept innovations, and change consumer behavior. External
technological factors include the level of development of technologies for the treatment of
discharges and emissions, disposal and recycling of waste, secondary use of raw materials,
environmental research, research in the field of alternative energy, etc.

As noted above, the questionnaire consisted of three parts. The first part of the ques-
tionnaire has fixed data internal factors of the respondents.

The second part of the questionnaire aimed to determine the respondents’ attitudes
on environmental responsibility issues (general environmental self-awareness). We asked
the respondents to answer whether they believe that they can improve their city’s environment
and indicate the types of environmental measures they took part in at least once. The third
part of the questionnaire aimed to assess the frequency and reasons for applying (or not
applying) practices of proenvironmental behavior in energy conservation, water conservation,
waste management, and reducing the use of disposable products and mobility.

In compiling a list of proenvironmental behaviors, we used a variation of the ques-
tionnaire proposed by Lee, Kurisu and Hanaki [6]. We chose this study as a prototype for
the following reasons: firstly, it contains a large list of possible practices of proenvironmen-
tal behavior (includes 58 practices); secondly, it has already been used by other scientists as
a basis for international comparisons [25], which allows us to further (when conducting
a more extensive study) compare the results obtained for Russia with the results of other
countries. It should be noted that from the entire list of 58 practices of proenvironmental
behavior, some are almost unknown in modern Russian society. Nevertheless, they were
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included in the study to identify possible patterns of behavior transmitted from genera-
tion to generation as a way of lean housekeeping. Several practices were excluded from
the list due to Russia’s inability to use a contradiction to cultural or legal norms. Instead,
several new energy-saving practices have been added. In general, our set of PEBs is 90%
similar to the set of Lee, Kurisu, and Hanaki [6].

The selected 57 patterns in our study were divided into six groups: (1) patterns in
the field of energy conservation; (2) patterns in the field of water conservation; (3) patterns
in the field of waste management; (4) patterns that can be arbitrarily called “against plastic”
(reducing the use of disposable tableware, packaging, etc.); (5) shopping patterns; (6) urban
mobility patterns. This division is explained by the fact that some groups of patterns
(for example, in the field of energy efficiency) have been actively promoting at the state
level for more than ten years, while others (for example, deciding in favor of purchasing
more environmentally friendly goods) have not yet been stimulated. The list of patterns,
divided into groups, is presented in Table 1

When answering the question of how often respondents practice each of the 57 models of
proenvironmental behavior, one could choose the answer options “never”, “rarely”, “often”,
or “always”, which, when processed, were translated into a scale from 1 to 4. Besides,
respondents were asked to choose the reasons for the application or nonapplication of these
practices. Among the possible reasons for applying the practice were “Habit”, “Laziness”,

v

“Money saving”, “Sense of duty”, “Fashion” and among the reasons for nonapplication—
“Laziness”, “Time consuming”, “No consideration”, “Forget”, “Nobody doing”, “Costly”,
“There are no conditions for application”, “I did not know that it was so necessary.” The choice

of each of the reasons was encoded as a Boolean variable (0 or 1).

Table 1. Proenvironmental patterns of consumers’ behavior.

Group of PEBs Description of PEBs

P1 Avoiding overloading the refrigerator

P2 Reducing opening and closing the door of the refrigerator

P3 Using a lower setting in the refrigerator compartment

P4 Putting hot food into the refrigerator after cooling

P5 Using stairs instead of elevators

P6 Cleaning filter of the air conditioner or cleaner

P7 Adjusting the temperature of the air conditioner

P8 Turning off lights in empty rooms

P9 Unplugging appliances not in use

P10 Turning off the TV when people are not watching
Energy saving P11 Using energy-saving mode or turning off when not in use

P12 Doing ironing collectively

P13 Setting a lower shower temperature

P14 Adjusting the temperature of the radiator

P29 Avoiding over-volume cooking

P30 Water heating of the required volume in an electric kettle

P31 Covering the pan with a lid when cooking or boiling water

P40 Buying energy efficient appliances

P54 Using LED lamp instead of a fluorescent lamp

P56 Flame adjustment for cooking

P57 Use of residual heat when cooking on an electric stove

P15 Using toothbrush cup
P16 Turning off the water when washing face or brushing teeth
P17 Taking short showers
Water saving P18 Washing dishes using jugged water
P19 Reducing detergent
P20 Cutting down on the frequency of washing clothes
P55 Using dishwasher
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Table 1. Cont.

Group of PEBs Description of PEBs

P21 Avoiding throwing away waste cooking oil

P22 Following garbage rules

P23 Garbage separation

P24 Giving used clothes to other people or using a recycle box

P25 Collection and delivery of glass containers to appropriate
collection points

P26 Wastepaper collection and delivery to appropriate collection points
P27 Collection and delivery of used batteries, light bulbs to appropriate
collection points

P32 Composting kitchen garbage

P33 Throwing away kitchen garbage after it has dried

P46 Using both sides of the paper

Waste management

P28 Using own cup

P34 Using receptacle instead of plastic bag
No plastic P35 Using own bag when going shopping

P36 Reducing use of disposable products

P37 Not buying over-packaged products

P38 Buying organic products
P39 Buying recycled goods
P41 Buying ecomark-appliances
Shopping P42 Choosing goods with their CO, emission in mind (carbon footprint)
P43 Not buying unnecessary products
P44 Trying to repair things before buying replacements
P45 Using refill goods

P47 Using bicycle or walking

P48 Using public transportation

P49 Joining the one day without car program
Mobility P50 Doing car checks regularly

P51 Avoiding overloading the car

P52 Reducing idling of the car

P53 Maintaining air pressure of the tire

Further, the investigation for answers to research questions was carried out using
descriptive and nonparametric statistics. Nonparametric tests were used in case the studied
variables are not distributed normally and are measured on an ordinal scale. Research
questions and methods of verification are summarized in Table 2.

Table 2. Research questions and methods.

Research Questions Method of Study
Q1: What are the most popular /unpopular PEBs? Descriptive statistics
Q2: Which groups of PEBs are the most popular/unpopular Descriptive statistics
Q3: The most coherent and discordant PEBs (single, groups) Descriptive statistics
Q4: Does the probability of PEBs depends on income level? Kruskal-Wallis Test

Q5: Does the probability of PEBs depends on the level of education? Mann-Whitney Test
Q6: Does the probability of PEBs depends on the degree of
involvement in the educational process?

Q7: Does the probability of PEBs depends on the level of
environmental responsibility (theoretical, real)?

Mann-Whitney Test

Mann-Whitney Test

Q8: What are the most common reasons for not practicing PEBs? Descriptive statistics
Q9: What is the degree of population involvement in ecopractices
(waste separation, wastepaper collection, etc., adherence to waste Descriptive statistics

management standards, etc.)?
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Table 2. Cont.

Research Questions Method of Study
Q10: Does the probability of PEBs depends on age (what is Correlation of Spearman
the influence of old patterns of behavior) (R) and Tau-Kendall (K)
Q11: Does the probability of PEBs differ by region of residence? Kruskal-Wallis Test

Q12: Does the probability of PEBs depends on the level of economic

activity of the respondent? Mann-Whitney Test

4. Results

The survey data showed that most Russians are interested in the environment (73%).
More than half (57%) have taken part in nature conservation activity at least once. Every third
respondent spoke in the affirmative on personal participation to improve the city’s environ-
mental situation. The relatively widespread opinion among respondents about the need to
develop initiatives to protect the environment and the degree of responsibility for the environ-
ment indicates the lack of necessary changes. From the point of view of the locus of control
the respondents’ opinions were divided in groups, which are quite close to such a factor as
responsibility and determines the measure of a person’s moral attitude towards other people
and the world around him. Citizens with an internal locus of control who recognize each
resident’s possibility and ability to influence the current environmental situation were 54% of
respondents. On the contrary, 42% of respondents believe that an individual cannot influence
the situation with the environment, thereby shifting their responsibility to the relevant social
institutions, namely, the federal or local authorities. Despite these differences in answers,
Russians are interested in environmental consumption and behavior issues and economic
and social challenges. The study’s main focus was on determining the statistical relationships
between age, involvement in the educational process, economic activity, region of residence,
education level, income level, and the degree of participation in environmental activities on
the frequency of application of proenvironmental behavior practices.

4.1. Statistical Relationship between the Age and Gender of the Respondent and the Frequency of
Application of the Practices of Proecological Behavior

Since some age categories of respondents were less represented in the sample, we used
nonparametric statistical methods for processing research results that allow working with
small samples [47,48]. Calculation of nonparametric correlation coefficients Spearman (R)
and tau-Kendall (K) revealed the presence of some statistically significant relationships
between the age of the respondent and his attitude to various practices of proecological
behavior (Table 3). As shown from the nonparametric correlation results, the older genera-
tion more often practices more than 50% of the main patterns of proecological behavior.
The exception is practice P5—using stairs instead of elevators, for which there is a negative
correlation with the respondent’s age, which is understandable. The highest values of non-
parametric correlation coefficients were obtained in practices: P56—Flame adjustment for
cooking, P53—Maintaining air pressure of the tire, P43—Not buying unnecessary products,
P51—Avoiding overloading the car, P52—Reducing idling of the car, P50—Doing car checks
regularly, P25—Collection and delivery of glass containers to appropriate collection points.

Statistically significant differences in the frequency PEBs between men and women
were identified with Mann-Whitney test for practices P4 “Putting hot food into refrigerator
after cooling”, P50 “Doing car checks regularly”, P21 “Avoiding throwing away waste
cooking 0il”, P22 “Following garbage rules”, P33 “Throwing away kitchen garbage after it
has dried”, P35 “Using own bag when going shopping”, P37 “Not buying over-packaged
products”, P47 “Using bicycle or walking” and P49 “Joining the one day without car
program”. All these PEBs are practiced more often by men than by women.
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Table 3. Correlations (at the p = 0.05 level) between the respondent’s age and the frequency of using the practices of
proecological behavior.

Designation of Practice Description of PEBs R K
P1 Avoiding overloading the refrigerator 0.110939 0.093358
P4 Putting hot food into the refrigerator after cooling 0.092132 0.078012
P5 Using stairs instead of elevators —0.086402 —0.072836
P8 Turning off lights in empty rooms 0.108368 0.092159
P9 Unplugging appliances not in use 0.098662 0.082177
P14 Adjusting the temperature of the radiator 0.129772 0.109882
P16 Turning off the water when washing face or brushing teeth 0.095665 0.080276
P24 Giving used clothes to other people or using a recycle box 0.114770 0.097202
P28 Using own cup 0.153335 0.131443
P30 Water heating of the required volume in an electric kettle 0.129507 0.109186
P31 Covering the pan with a lid when cooking or boiling water 0.143026 0.124615
P32 Composting kitchen garbage 0.104058 0.089667
P35 Using own bag when going shopping 0.082377 0.069287
P36 Reducing use of disposable products 0.090911 0.076527
P37 Not buying over-packaged products 0.098018 0.082512
P38 Buying organic products 0.147661 0.124152
P40 Buying energy efficient appliances 0.104952 0.088397
P43 Not buying unnecessary products 0.177359 0.150145
P44 Trying to repair things before buying replacements 0.125854 0.106487
P45 Using refill goods 0.091414 0.077797
P46 Using both sides of the paper 0.093672 0.079129
P50 Doing car checks regularly 0.155318 0.132766
P51 Avoiding overloading the car 0.170529 0.147143
P52 Reducing idling of the car 0.161546 0.138124
P53 Maintaining air pressure of the tire 0.192696 0.162217
P54 Using LED lamp instead of a fluorescent lamp 0.126195 0.107098
P55 Using dishwasher 0.113048 0.093301
P56 Flame adjustment for cooking 0.195606 0.162289
P10 Turning off the TV when people are not watching is not significant 0.065431
P17 Taking short showers is not significant 0.066025
P19 Reducing detergent is not significant 0.059806

4.2. Influence of Involvement in the Educational Process on the Frequency of Application of
Practices of Proecological Behavior

We tested whether education can significantly impact proenvironmental behavior, in-
volving more efficient use of natural resources, recycling materials, and green consumerism.
Conducting a series of nonparametric Mann—-Whitney tests made it possible to reveal statis-
tically significant differences: in the use of specific practices of proenvironmental behavior
between respondents involved in the learning process (schoolchildren, students) and those
who completed their education (Table 4).

Table 4. Statistically significant (at the p < 0.05 level) results of the Mann-Whitney test with a grouping variable—
involvement in the educational process.

. . . o Average in Average in
Designation of Practice Description of PEBs a Student Group the Nonstudent Group
P8 Turning off lights in empty rooms 2.85 3.05
P14 Adjusting the temperature of the radiator 2.39 2.62

o Giving used clothes to other people or using 228 249
a recycle box

P28 Using own cup 2.51 2.78
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Table 4. Cont.

Designation of Practice

Description of PEBs

Average in
a Student Group

Average in
the Nonstudent Group

P30

P31

P32
P40
P41
P43

P44

P50
P51
P52
P53
P54
P56

Water heating of the required volume in
an electric kettle
Covering the pan with a lid when cooking or
boiling water
Composting kitchen garbage
Buying energy efficient appliances
Buying ecomark-appliances
Not buying unnecessary products
Trying to repair things before
buying replacements
Doing car checks regularly
Avoiding overloading the car
Reducing idling of the car
Maintaining air pressure of the tire
Using LED lamp instead of a fluorescent lamp
Flame adjustment for cooking

243

2.58

2.00
2.45
2.18
2.51

2.58

1.97
1.95
1.87
1.45
2.33
1.85

2.67

2.85

222
2.65
2.39
2.68

2.78

243
2.35
224
2.10
2.61
227

Concerning the revealed, statistically significant differences between the groups of
respondents receiving education and have completed their education, the second group of
respondents demonstrate more conscious proecological behavior in absolutely all aspects.

4.3. The Statistical Relationship between the Grouping Variable—Economic Activity and

Frequency of Application Practices Proenvironmental Behavior

Conducting a series of nonparametric Mann-Whitney tests made it possible to identify
statistically significant differences in the use of some proecological behavior practices
between economically active and economically inactive respondents (Table 5).

Table 5. Statistically significant (at the p < 0.05 level) results of the Mann-Whitney test with a grouping variable—economic activity.

Designation of Practice

Description of PEBs

The Average in the Group
of Economically Active

Average in the Group of
Economically Inactive

P5

P6

P8
P11
P19

P25

P26

P27

P31

P33

P34
P43

P54
P56

Using stairs instead of elevators
Cleaning filter of the air conditioner
or cleaner
Turning off lights in empty rooms
Using energy-saving mode or turning
off when not in use
Reducing detergent
Collection and delivery of glass
containers to appropriate
collection points
Wastepaper collection and delivery to
appropriate collection points
Collection and delivery of used
batteries, light bulbs to appropriate
collection points
Covering the pan with a lid when
cooking or boiling water
Throwing away kitchen garbage after it
has dried
Using receptacle instead of a plastic bag
Not buying unnecessary products
Using LED lamp instead of
a fluorescent lamp
Flame adjustment for cooking

2.61
2.40
2.95
2.80
247

2.12

2.15

2.11

271

2.10

2.14
2.58

2.48
2.03

2.18
1.95
3.32
2.28
2.85

1.51

1.61

1.76

3.15

1.63

1.68
3.12

3.00
3.37
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The revealed differences in the frequency of the use of some practices by economically
active and economically inactive respondents do not confirm the original author’s hypothe-
sis that having more free time in the absence of a permanent job can contribute to the more
careful handling of all resources and the use of more labor-intensive waste management
practices. On the contrary, economically active respondents demonstrate greater environ-
mental awareness. They are more likely to practice collecting and handing over recycling
wastepaper, glass containers, e-waste, drying food waste, and reusable shopping bags.
In addition, economically active respondents are more competent in handling household
appliances to reduce their energy consumption. At the same time, nonworking respon-
dents more often use those practices associated with saving, first of all, financial resources.
Besides, they more often use traditional household practices in cooking, which are aimed
not so much at saving resources but simply correspond to the usual established order
of things.

4.4. The Impact of the Region of Residence on the Frequency of Use of Practices of
Proenvironmental Behavior

Given the strong uneven distribution of respondents by region of residence, to process
the results of statistical testing hypotheses related to regions of residence, nonparametric
statistics were also used. In addition, we tried to interpret the results as carefully as possible.
The influence of the respondent’s region of residence on the frequency of application of
proecological behavior practices was investigated using a series of nonparametric Kruskal-
Wallis tests. Statistically significant values of the x?-statistic are given in Table 6.

Table 6. The results of calculating the Kruskal-Wallis statistics test the hypothesis about the influence
of the region of residence on the frequency of using proecological behavior practices.

Practice. H-Statistics p-Value
P1 12.85229 0.0248
P2 23.98897 0.0002
P4 39.28119 0.0000
P6 15.12456 0.0098
P7 19.66623 0.0014
P8 25.955667 0.0001

P10 14.93873 0.0106
P12 15.00023 0.0104
P13 12.89271 0.0244
P15 46.54626 0.0000
P17 16.29421 0.0061
P18 33.89423 0.0000
P20 16.76744 0.0050
P21 43.66621 0.0000
P22 15.42830 0.0087
P23 47.3464 0.0000
P25 49.139%4 0.0000
P26 39. 5141 0.0000
P27 33.7303 0.0000
P28 16.1706 0.0064
P30 19.0606 0.0019
P31 12.5835 0.0276
P32 36.8298 0.0000
P33 54.84471 0.0000
P34 47.85524 0.0000
P36 14.10583 0.0150
P38 17.90442 0.0031
P39 34.38250 0.0000

P41 11.75316 0.0383
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Table 6. Cont.

Practice. H-Statistics p-Value
P42 38.94659 0.0000
P43 21.59409 0.0006
P44 23.25259 0.0003
P50 50.10451 0.0000
P51 35.87414 0.0000
P52 18.91370 0.0020
P53 56.74829 0.0000
P54 26.04608 0.0001
P55 17.85102 0.0031
P56 70.39943 0.0000

Residents of two regions of Moscow and Krasnodar took part in the survey, and the range
of answers was quite comprehensive.

4.5. Effect of Educational Level on the Frequency of Usage Practices Proenvironmental Behavior

To test the hypothesis about the influence of the respondent’s education level on his
attitude to various proecological practices, we calculated the nonparametric Spearman
(R) and tau-Kendall (K) correlation coefficients. As a result, a weak positive statistically
significant result was obtained at the p = 0.05 level for some nontrivial practices. It should
be noted that Practices P23 (Garbage separation), P25 (Collection and delivery of glass
containers to appropriate collection points), P27 (Collection and delivery of used batteries,
light bulbs to appropriate collection points), P33 (Throwing away kitchen garbage after it
has dried) from the Waste Management category, Practices P28 (Using own cup), P34 (Using
receptacle instead of plastic bag) from the category “Rejection of Plastic” and Practices
P38 (Buying organic products), P42 (Choosing goods with their CO2 emission in mind
(carbon footprint)) from the Purchase category are relatively new for the Russian consumer
and/or labor-intensive. Thus, we can talk about the positive influence of the respondent’s
education level on forming a proecological consumer behavior (Table 7).

Table 7. Correlations (at the p = 0.05 level) between the respondent’s educational level and the frequency of using

proenvironmental practices.

Designation of Practice. Description of PEBs R K

P4 Putting hot food into the refrigerator after cooling —0.092740 —0.078767

P6 Cleaning filter of the air conditioner or cleaner 0.1010145 0.082851

P25 Collection and delivery of glass containers to appropriate 0.081862 0.068227
collection points

P27 Collection and dehvery of used .batterl'es, light bulbs to 0104634 0.087570

appropriate collection points

P28 Using own cup 0.086698 0.072704

P33 Throwing away kitchen garbage after it has dried 0.108604 0.091953

P34 Using receptacle instead of plastic bag 0.116350 0.097265

P39 Buying recycled goods 0.084708 0.070035

P42 Choosing goods with their CQZ emission in mind 0.091716 0.075898
(carbon footprint)

P3 Using a lower setting in the refrigerator compartment is not significant ~ —0.057050

P23 Garbage separation is not significant 0.052729

P44 Trying to repair things before buying replacements is not significant ~ —0.056678

4.6. The Impact of Income on the Frequency of Use of Practices of Proenvironmental Behavior

As a result of testing the hypothesis about the influence of the respondent’s income
level on the frequency of his use of various practices of proecological behavior by calcu-
lating the Spearman and Kendall nonparametric correlations, negative correlations were
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revealed between the income level and the use of his own bags for shopping (P35), as well
as the refusal to use personal vehicles in urban areas (P47, P48). A weak positive correlation
was also found between the respondent’s income level and his use of such energy saving
practices as cleaning the air conditioner filter (Table 8).

Table 8. Correlations (at the p = 0.05 level) between the respondent’s income level and the frequency of using proenviron-

mental practices.

Designation of Practice Description of PEBs R K
P6 Cleaning filter of the air conditioner or cleaner is not significant 0.054452
P35 Using own bag when going shopping —0.084402 —0.072595
P47 Using bicycle or walking —0.100478 —0.087474
P48 Using public transportation —0.087542 —0.075391

Thus, we can say that the level of income has practically no effect on the frequency
of using proecological patterns of consumer behavior. The exception is urban mobility
practices, where there is a negative impact of income on proecological mobility practices.

4.7. The Influence of the Level of Involvement in Environmental Activities on the Frequency of Use
of Practices of Proenvironmental Behavior

The influence of the level of involvement in environmental activities (which can
be interpreted as the level of environmental awareness) on the frequency of applying
proenvironmental behavior was also investigated using a series of nonparametric Kruskal-
Wallis tests. Statistically significant values x?-statistics are given in Table 9.

Table 9. The results of calculating the Kruskal-Wallis statistics to test the hypothesis about the influ-
ence of the respondent’s level of involvement in environmental activities on the frequency of using
proenvironmental practices.

Practice H-Statistics p-Value
P4 15.64615 0.0158
P11 14.51215 0.0244
P16 14.22839 0.0272
P18 17.12929 0.0088
P23 13.33903 0.0380
P28 20.03792 0.0027
P29 13.21269 0.0398
P31 14.12257 0.0283
P34 12.65754 0.0488
P37 23.60005 0.0006
P38 15.38802 0.0174
P47 16.87749 0.0097
P53 20.70417 0.0021
P54 13.48528 0.0359
P56 23.78589 0.0006

4.8. Results of the Analysis of Descriptive Statistics on Proenvironmental Behavior Practices

The calculation of descriptive statistics on the respondents’ assessments of the fre-
quency of using the proposed patterns of proecological consumer behavior shows that
the most popular practices across all 57 were P1 “Avoiding overloading the refrigerator”,
P2 “Reducing the opening and closing of the refrigerator door”, “P4 “Putting hot food into
refrigerator after cooling”, P7 “Adjusting the temperature of the air conditioner”, P8 “Turn-
ing off lights in empty rooms”, P10 “Turning off the TV when people are not watching”,
P11 “Using energy saving mode or turning off when not in use”, P28 “Using own cup”,
P31 “Covering the pan with a lid when cooking or boiling water” n P44 “ Attempting to fix
things before buying a replacement”, they have a median score of 2.7 to 3.
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The least popular practices, with a median score of 1.5 to 2.1, are: P21 “Avoiding
throwing away waste cooking oil”, P25 “Collection and delivery of glass containers to
appropriate collection points”, P27 “Collection and delivery of used batteries, light bulbs
to appropriate collection points”, P33 “Throwing away kitchen garbage after it has dried”,
P34 “Using receptacle instead of plastic bag”, P42 “Choosing goods with their CO, emission
in mind (carbon footprint)”, P49 “Joining the one day without car program”, P52 “Reducing
idling of the car”, P53 “Maintaining the air pressure in the tire”, P55 “Using the dishwasher”
n P57 “Using residual heat when cooking on an electric stove” (Figure 1).
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P10
P11
P31

P1
P44
P28

P7
P52
P21
P42
P27
P25
P33
P49
P53
P57
P55

Figure 1. Average ratings of 10 most and 10 least popular practices of proecological behavior
in Russia.

The most consistent respondents from the regions rated the practices: P1 “Avoiding
overloading the refrigerator”, P2 “Reducing opening and closing the door of the refrig-
erator”, P3 “Using a lower setting in the refrigerator compartment”, P17 “Taking short
showers”, P36 “Reducing use of disposable products”, P41 “Buying ecomark-appliances”
(the standard deviation is slightly more than 1). The largest scatter of assessments is
observed across practices: P57 “Use of residual heat when cooking on an electric stove”,
P16 “Turning off the water when washing face or brushing teeth”, P51 “Avoiding over-
loading the car”, P53 “Maintaining air pressure of tire”. Moscow’s respondents did not
show consistency in applying practices (standard deviation is on average more than 1.0).
The most considerable variation among respondents is observed for practices: P53 “Main-
taining air pressure of tire”, P55 “Using the dishwasher”, P56 “Flame control when cooking
on a gas stove”, P57 “Using residual heat when cooking on an electric stove” (standard
deviation is on average more than 1.5). Among the groups of practices, the most popular
were energy saving practices (median 2.8, average 2.6), the least popular practices for waste
management (median 1.9, average 2.21) (Figure 2).

One of the central principles of ecological behavior is saving resources in everyday life.
Research data showed that a significant proportion of citizens (46%) try to save electricity,
water, and gas. Regarding people’s behavior, which can be called eco-oriented (saving
resources in everyday life, separating garbage, following the norms of waste management),
we can conclude that Russians rarely adhere to several pro-eco practices simultaneously,
but they are used quite often separately. The most frequently chosen reason for nonapplica-
tion of proenvironmental practices of handling household waste was the answer option
“There are no necessary conditions for application”, which suggests that the overwhelming
majority of respondents could make them at least more commonly used with appropriate
collection points for glass containers, wastepaper, old clothing, used batteries and light
bulbs. However, also popular answers about the reasons for nonapplication were “I see

v i

no need”, “laziness”, “waste of time”, “forgetting”, which indicates an insufficient level
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of environmental self-awareness even in one of the most informed and flexible in house-
hold skills group of respondents. The identified differences are most likely explained
not so much by the respondent’s income level as by other factors that may be indirectly
related to the income level: cultural traditions and living conditions. More research is
needed to understand better the impact of income on the frequency of using a particular
behavior model.

Energy

saving  Mobility No plastic Shopping Waste Water saving
management

B Mean ® Median m Std. Dev.

45

40

35

30

25

P2

20

05

Figure 2. Most popular groups of practices.

4.9. Box and Whisker Chart Analysis Results for Proenvironmental Behavior Practices

The revealed differences were analyzed by constructing box and whisker diagrams,
reflecting the median, and quartiles of 25%-75% and the maximum and minimum values
of each group’s respondents’ ratings. Differences due to the discrepancy between only
the quartiles of 25-75% and the discrepancy between the median estimates of only groups 4,
5, and 6 (the smallest, cannot be generated randomly) were excluded from the meaningful
interpretation. In those cases, when the median values of the most numerous groups
of respondents (1, 2, and 3) differed among themselves, we attempted to analyze and
substantively explain the statistically significant differences revealed. In Figures 3-16
are box and whisker diagrams with the most noticeable differences in the respondents’
assessments between groups 1—Moscow, 2—Krasnodar, 3—Krasnodar region.

Boxplot by Group Boxplot by Group
Variable: P.2 Variable: P4

P4
~
&

05 o Median

3

o Median 1 5 5 A 5 . ]
< 3 6 [25%75% D25%75%
Region T Min-Max Region T Min-Max

Figure 3. Box and whisker diagrams for practices P2 (Reducing opening and closing the door of the refrigerator) and P4
(Putting hot food into the refrigerator after cooling) from the category “energy saving”.
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Figure 4. Box and whisker diagrams for practice P6 (Cleaning filter of the air conditioner or cleaner) and P7 (Adjusting
the temperature of the air conditioner), the category “energy saving”.
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Figure 5. Box and whisker diagrams for practice P8 (Turning off lights in empty rooms) and P10 (Turning off the TV when

people are not watching), the category “energy saving”.
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Figure 6. Box and whisker diagrams for practice P12 (Doing ironing collectively) and P13 (Setting a lower shower

temperature), the category “energy saving”.
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Figure 7. Box and whisker diagrams for practice P15 (Using toothbrush cup) and P17 (Taking short showers), category—

“Water saving”.
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Figure 8. Box and whisker diagrams for practice P18 (category “Water saving”) and P21 (category “Waste management”).
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Figure 9. Box and whisker diagrams for practices P22 (Following garbage rules) and P23 (Garbage separation), the category

“Waste management”.
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Figure 10. Box and whisker diagrams for practices P25 (Collection and delivery of glass containers to appropriate collection

points), P26 (wastepaper collection and delivery to appropriate collection points) and P27 (Collection and delivery of used

batteries, light bulbs to appropriate collection points) from the category “Waste management”.
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Figure 11. Box and whisker diagrams by practices P28 (Using own

the categories “No plastic” and “Waste management”.
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cup), P32 (Composting kitchen garbage), from
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Figure 12. Box and whisker diagrams by practices P33 (Throwing away kitchen garbage after it has dried), P34 (Using
receptacle instead of plastic bag), from the categories “No plastic” and “Waste management”.
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Figure 13. Box and whisker charts by practices P38 (Buying organic products), P39 (Buying recycled goods), from category
“Shopping”.
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Figure 14. Box and whisker charts by practices P41 (Buying ecomark-appliances), P42 (Choosing goods with their CO,

emission in mind (carbon footprint)), from category “Shopping”.
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Figure 15. Box and whisker diagrams by practices P50 (Doing car checks regularly), P51 (Avoiding overloading the car),
category “Mobility”.
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Figure 16. Box and whisker diagrams by practices P52 (Reducing idling of the car), P53 (Maintaining air pressure of the tire),
category “Mobility”.

Control over opening the refrigerator (P2): in Krasnodar, this practice is used less fre-
quently (median 2.0, which corresponds to the answer “rarely”) than in Moscow and small
towns of the Krasnodar Territory (median 3.0, which corresponds to the answer “often”).
Cooling hot food before placing it in the refrigerator (P4): in Krasnodar and Krasnodar region
it is used more often (median 4, which corresponds to the answer “always”) than in Moscow
(median—3, which corresponds to the answer “often”) (Figure 3). Air conditioner filter
cleaning (P6) is used much more frequently in Moscow (median 3, which corresponds to
the answer “often”) than in Krasnodar and Krasnodar region (median 2—*rarely”). Air con-
ditioner temperature control (P7) is more often used in large cities—Moscow and Krasnodar
(median 3—"often”), and in Krasnodar region-less often (median 2—"rarely”) (Figure 4).

Lighting off in empty rooms (P8) is more commonly used in Krasnodar and Krasnodar
region (median 4—"always”) than in Moscow (median 3—"often”). Switching off the TV af-
ter watching (P10) is most often used in Krasnodar (median 4—"always”), while in Moscow
and Krasnodar region—less often (median 3—"often”) (Figure 5). Selective ironing (P12) is
often practiced in large cities—Moscow and Krasnodar (median 3—"often”). In small towns
and rural areas of the Krasnodar region, this practice of energy saving is rarely used (median
2—"rarely). Lowering the water temperature when taking a shower/washing/washing
dishes (P13) is more often practiced in Moscow (median 3—"often”), while in Krasnodar
and Krasnodar region this practice of energy saving is used less often (median 2—*“rarely”)
(Figure 6).
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Using a water cup when brushing teeth (P15) is one of Russia’s least popular resource-
saving practices. In Moscow (as well as in the regions that are represented by a small
number of respondents), it is still used more often (median 2—"rarely”) than in Krasnodar
and Krasnodar region (median 1—"never”). Shortening of shower time (P17) as a water
saving practice is more often used in Moscow and small towns of the Krasnodar region
(median 3—"often”) than in Krasnodar (median 2—"rarely”) (Figure 7).

Washing dishes in a basin (P18) is more commonly used in Moscow (median 2—
“rarely”) than in Krasnodar and Krasnodar region (median 1—"never”). A similar situation
is observed in the practice of recycling vegetable oil (P21). This situation is rather strange
since it is logical to assume that such practices are more accessible to apply in the case of
living in your own house and/or running a subsidiary farm, which is much more common
in small towns of the Krasnodar region than in such a metropolis as Moscow (Figure 8).

Compliance with waste management standards (P22) is much more common in
Moscow (median 3—*rare”) than in Krasnodar and Krasnodar region (median 2—"“rare”).
Judging by the assessments of respondents from regions with a low representation, it can
be expected that the same situation of ignoring waste management standards is observed
in other regions of Russia. The practice of sorting waste (P23) is more often used in Moscow
and small towns of the Krasnodar region (median 2—"rarely”) than in Krasnodar (median
1—"never”) (Figure 9).

Collection and delivery of wastepaper, glass containers, and electronic waste occurs
(P25) more often in Moscow (median 2—"rarely”) than in Krasnodar and other settlements
of the Krasnodar region (median 1—"never”) (Figure 10).

The use of one’s tableware instead of disposable ones is equally often practiced
in Moscow and Krasnodar (median 3—"often”) but even more often in small towns of
Krasnodar region (median 4—*“always”). Composting of kitchen waste is sometimes prac-
ticed in Moscow and small towns of the Krasnodar region (median 2—*rare”), in Krasnodar
it does not occur at all (median 1—"never”) (Figure 11).

Such a practice of handling household waste as throwing away organic waste only after
drying (P33) is sometimes observed in Moscow (median 2—"rarely”), in Krasnodar and other
points of the Krasnodar region do not occur at all (median 1—"never”). The use of a container
instead of a plastic bag for storing food (P34) is also more often used in Moscow (median
2—"rarely”) than in the Krasnodar region and Krasnodar (median 1—"never”) (Figure 12).

The purchase of organic products (P38) is more common in Moscow and small towns of
the Krasnodar region (median 3—"often”) than in Krasnodar (median 2—*rare”). The pur-
chase of processed goods (P39) is sometimes found in large cities—Moscow and Krasnodar
but not at all in small towns of the Krasnodar region (median 1—"never”) (Figure 13).

Purchases of goods subject to ecolabeling (P41) are more likely to occur in Moscow
(median 3—"often”) than in Krasnodar and Krasnodar region (median 2—"rare”). The pur-
chase of goods taking into account the carbon footprint (P42) is still found only in Moscow
(median 2—"rare”), in the Krasnodar region not found at all (Figure 14).

As for the practices that help reduce the negative impact of the car on the environment,
the practice of regular technical inspection and avoidance of overloading the car (P50) is
sometimes used in Krasnodar and Krasnodar region (median 2—"rarely”), in Moscow—
never (median 1) (Figure 15). A similar picture is observed with a decrease in the idling
of a car and tire pressure maintenance (P52). (Figure 16). In the Krasnodar region and
Krasnodar, they are often used (median 2.5-3), in Moscow—never (median 1).

The respondents’ distribution by the level of participation in environmental events
held by local communities, regional and federal authorities, and their initiative is shown
in Figure 16. Of the most interesting differences between the behavior of respondents,
the following can be noted: respondents who show their environmental activity in the form
of participation in protest actions are less likely than other groups (including respon-
dents who show their activity in other forms and respondents who do not participate in
any what environmental actions) use in practice the patterns P4 (Putting hot food into
the refrigerator after cooling), P11 (Using energy-saving mode or turning off when not
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in use) and P29 (Avoiding overvolume cooking) from the category “energy saving”, P16
(Turning off the water when washing face or brushing teeth) from the category “Water
use”, P23 (Garbage separation) from the category “Waste management”, P28 (Using own
cup) from the category “Refusal from plastic”, P37 (Not buying over-packaged products)
and P38 (Buying organic products) from the category “Shopping”, P47 (Using bicycle
or walking) and P53 (Maintaining air pressure of the tire) from the category “Mobility”.
For all other practices, where differences in respondents’ behavior from different groups are
revealed, this group does not differ from most others. Judging by the identified features of
consumer behavior, this group of respondents cannot be classified as environmentally con-
scious. Their participation in protest actions is most likely motivated not by environmental
considerations as by a generally negative attitude towards the authorities” actions.

The most active respondents who took part in more than one type of environmental
activities demonstrate a more frequent use of practices P4 (Putting hot food into the refrig-
erator after cooling) and P56 (Flame adjustment for cooking) from the category “energy
saving”, P16 (Turning off the water when washing face or brushing teeth) from the cat-
egory “Water use”, P28 (Using own cup) and P37 (Not buying over-packaged products)
from in the category “Refusal of plastic”, P38 (Buying organic products) from the cate-
gory “Purchases”, P53 (Maintaining air pressure of the tire) from the category “Mobility”.
At the same time, according to other practices, such as P18 (Washing dishes using jugged
water) from the category “Water use”, P23 (Garbage separation) from the category “Waste
management”, P34 (Using receptacle instead of plastic bag) from the category “Avoiding
plastic”, this group of respondents has the lowest or one of the lowest rates of the fre-
quency of use. Such a spread in the frequency of using various practices of the most active
respondents’ proecological behavior is most likely evidence that not all of the studied
practices are realized as essential and useful. Any striking differences in the behavior of
groups of respondents who have never taken part in environmental actions at all, who filed
complaints or collected signatures under appeals to the authorities and who participated
in tree planting, garbage collection, collection of wastepaper, glass containers, etc., was not
identified. This may indicate that the respondents took part in environmental campaigns
more out of solidarity, communication, charity, etc., rather than based on clear ideas about
the severity of environmental problems. Another interpretation of the results obtained
can be offered: it is much easier for even environmentally conscious people to take part in
a one-time action than change the usual patterns of their daily consumer behavior.

5. Discussion

In the extensive literature on various proecological behavior issues, we can highlight
several articles that consider various factors and barriers that affect environmental respon-
sibility, which implies a more efficient use of natural resources. Thus, the article [27,49]
noted that in addition to environmental awareness, the availability of financial resources,
time, and opportunities affect the desire to purchase environmental goods. Studies [50-52]
demonstrate that time preferences influence the valuation of PEBs even in very different
cultural contexts (US and India), and people who have free time are more engaged in
energy-saving proenvironmental behavior. Unlike previous research, our study did not
reveal the differences in the frequency of some PEBs between the groups of economically ac-
tive and inactive respondents, which can support our original hypothesis that having more
free time in the absence of a permanent job can contribute to more careful handling of all
resources and the use of more labor-intensive waste management practices. The exception
is the pattern P8 “turning off lights in empty rooms”.

On the contrary, economically active respondents demonstrate greater environmental
awareness. In a study [37] on the example of European countries, the author showed
evidence of a positive influence of education on the proecological behavior of individuals.
The same kind of positive correlation was recently found in [53] on the example of Peru for
the PEBs, connected with plastic consumption. Our results also showed that involvement in
the educational process has a positive effect on the respondent’s values and attitude towards
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practices. As for the revealed statistically significant differences between the groups of
respondents who are receiving education and have completed their education, the second
group of respondents demonstrates more conscious proecological behavior in absolutely
all aspects.

Statistically significant differences in the frequency of PEBs for the variable “gender”
were found only for nine PEBs, of which three PEBs belong to the mobility group and three
PEBs belong to the waste-management group. This result is rather unexpected, since in
other countries, for example, in Spain [54], France [55], and China [56], women demonstrate
more active proecological behavior.

In the study of authors from China [40], it is shown that other aspects affect energy
conservation in addition to education. The authors believe that urban residents are more
economical in terms of energy consumption than rural residents. In this, the results of
our study are quite consistent with the results of surveys of Chinese scientists conducted
in large urban agglomerations and presented in the study [11]. Our results showed that
concerning interregional differences, we could say that Moscow is a regional leader in
infrastructure development and information support for more “advanced” practices of
proenvironmental behavior. The application of these practices requires a certain level of
environmental knowledge and specific technical equipment. In small towns and rural
areas, traditional patterns of proenvironmental behavior are more often used. However,
more detailed conclusions about regional differences can be made only after additional
research and expansion of other regions of Russia in the sample.

Despite the fact that the obtained results cannot be directly compared with the parallel
results of surveys in other countries presented in the literature, since they were obtained in
different macro and micro contexts [56], it can be noted that composting kitchen waste is
unpopular in Russia as much as in cities like Tokyo, Bangkok, and Seoul [25]. On the contrary,
energy-saving practices are the most popular both in Russia and in all three Asian cities
examined with the same methodology. In an article [41,57], the authors identified the most
significant factors: age, income, and housing type. They showed that people living in private
houses are more likely to save than residents of apartment buildings. The results of the study
confirmed the effect of age on the frequency of practice. Namely, the older generation more
often practices more than 50% of proecological behavior’s main patterns. They are more
conscious about their consumption, which can be seen in many practices. However, this
behavior is not associated with a decrease in economic activity and a decrease in income.
On the contrary, economically active respondents are more likely to practice proenvironmen-
tal behavior than economically inactive, especially in cases where proenvironmental behavior
is more costly than irresponsible consumption. The main reasons for not applying several con-
sumer behavior patterns are either a lack of understanding of their significance or a complete
lack of information about the possibility of such consumer behavior.

The selection of methods for studying barriers to consumer prosustainable behavior
confirmed significant shortcomings of the questionnaire used in this study. This method is
actively discussed in the literature [7,8,43]. However, when conducting primary research
to obtain a general picture of the spread of a particular behavior model and identifying
the reasons for the nonproliferation of other models, this method, in our opinion, remains
a priority tool. It is possible to identify the main reasons for the weak operation of CE in
reality. Central to the effective circular economy design is the observation that there is still
a problem with information. For example, potential consumers do not know how many
years they can use it when buying a supported product. If the customer can receive such
information on time, this may affect his choice. There is also a distorted perception among
potential customers that recycled materials are usually considered substandard. In primary
markets, external effects (pollution of the environment and air) are not taken into account,
which leads to unjustified price advantages of primary materials. It is necessary to increase
the literacy of citizens. As the key factors that hinder environmentally sound behavior,
the respondents highlight the lack of their initiative and specific environmental measures
on the part of the government.

7
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6. Conclusions

This paper contributes to the literature on sustainable consumption by in-depth analy-
sis of the factors affecting the probability of 57 different PEBs in Russia. The advantages of
our research are as follows: the set of studied PEBs includes not only popular energy-saving
and waste-management practices but also more circular patterns of plastic consumption,
shopping, and city mobility.

The study has revealed that involvement in the educational process (being a student)
has a positive effect on the respondent’s attitude towards the most energy-saving practices.
Besides, the respondents who completed their education demonstrate more conscious
proenvironmental behavior in all studied areas: energy and water saving, plastic consump-
tion, food consumption, waste management, and sustainable mobility. At the same time,
the probability of PEBs practically not related to the level of income and, therefore, is not
the result of intention to save money. Economically active respondents demonstrate greater
environmental awareness and are more likely to practice waste collection and recycling and
reusable shopping bags. In addition, economically active respondents are more competent
in handling household appliances to reduce their energy consumption.

Thus, it is possible to confirm the positive externality of education-higher quality proeco-
logical behavior. Given the high cost of recycling modern waste, investment in education can
be a preventive measure for improving the environment. In the short term, the effect is hardly
possible, but for the regions of Russia, raising awareness and education of the population in
the long term can significantly affect the level of environmental awareness.

The main reasons for not applying some sustainable behavior patterns are either a lack
of understanding of their significance or a complete lack of information about the pos-
sibility of such consumer behavior. Waste management practices are the least popular.
We can explain that the unpopularity of waste management practice by the underde-
velopment of “eco” infrastructure, which is a barrier to the formation of proecological
behavior. As a rule, respondents understand which of the patterns is correct and real-
ize its importance, but the lack of infrastructure at the proper level does not allow using
this pattern. The study showed that there are inter-regional differences. We can say that
Moscow is a leader in infrastructure development and information support for more “ad-
vanced” practices of proenvironmental behavior, the use of which requires a certain level
of environmental knowledge and specific technical equipment. In small towns and rural
areas, traditional patterns of proecological behavior are more commonly used. However,
more detailed conclusions about regional differences can be made only after additional
research and expansion of other regions of Russia in the sample. The findings can be used
in the educational process and social work with young people.

We realize that the obtained results cannot be directly compared with results of surveys
in other countries presented in the literature, since they were obtained in different macro
and micro contexts. It should be noted that the factors influencing PEB are still not clearly
understood outside a high-income country. However, our major findings do not contradict
with conclusions of other authors, arguing that the level of education is one of the most
important factors for practicing PEBs.

As for the limitations of our study, we can point out a moderate sample size. This has
prevented us from studying the regional differences in behaviors in a more detailed way.
Besides the sample size limitation, our study has also neglected the role of cultural values
and social norms in stimulating proenvironmental patterns of consumer’s behavior.

In our questionnaire design, we have provided questions aimed at identifying the main
reasons as to why respondents do not practice PEBs. The answers to these questions should
have led us to estimates of behavioral cost. However, in reality, the main reason for not
using PEBs was the lack of information about its environmental importance. We will
continue our study in trying to redesign the questionnaire, collecting more even samples,
and using advanced methods, such as structural modelling, for processing the result
of survey.
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