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Abstract 

The study develops a conceptual research model of demonstration of pro-environmental behavior 

(PEB) patterns of individuals living in the metropolis. This study aims to determine the impact of 

several factors (education, age, income, labor status, and individual’s social surroundings) on the 
PEB of metropolis residents and identify triggers that influence the activation of PEB. An online 

survey was conducted using the CAWI method on a quota sample of 1,502 respondents living in 

the metropolis of Moscow. The research hypotheses were tested using descriptive statistics, 
variance analysis and appropriate visualization tools. The study analyzed 28 patterns of PEB. It 

was found that people with higher education tend to exhibit a wide range of pro-environmental 
behavior types. Young people will be more active in a variety of PEB patterns, with the youngest 

(18–19-year-old group) showing the largest number of patterns 17 out of 28. People with above-

average and average income are more actively engaged in PEB. Individual pro-environmental 
behavior depends most strongly on the pro-environmental behavior of individual’s social 

surroundings. The novelty of this study lies in identifying differences in the manifestation of 

metropolis residents’ pro-environmental behavior related to the purchase of goods, disposal of 

consumer waste, and their transport behavior. 
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1- Introduction 

In the context of established global priorities for sustainable development, scientific research is actively aimed at 

identifying various inventions that contribute to the sustainable development of economic systems. At the same time, 

scientific research has not yet sufficiently studied issues related to the pro-environmental behavior of individuals living 

in metropolises. Solutions in the field of sustainable development of economic systems are associated with the need to 

change individuals’ behavioral patterns, while their motivation and perception of regulatory measures, conservatism, 

and internal resistance to change are often not considered. Despite the development of numerous theoretical provisions 

aimed at identifying the manifestation of pro-environmental behavior, a definitive explanation for its formation has not 

yet been found [1-3]. The issue of pro-environmental behavior among megacity residents is particularly relevant [4,5]. 

According to the global strategy for sustainable development until 2030, cities should be “resilient and sustainable” 

[6]. Metropolises have become centers of urbanization and “frequent and complex anthropogenic disturbances have 

had a widespread and profound impact on regional ecosystems [7], which has led to a sharp increase in global and 

local environmental risks [8]. 

 
* CONTACT: professor_sidorchuk@mail.ru 

DOI: http://dx.doi.org/10.28991/ESJ-2025-09-03-09 

© 2025 by the authors. Licensee ESJ, Italy. This is an open access article under the terms and conditions of the Creative 
Commons Attribution (CC-BY) license (https://creativecommons.org/licenses/by/4.0/). 

http://www.ijournalse.org/
mailto:professor_sidorchuk@mail.ru
http://dx.doi.org/10.28991/ESJ-2025-09-03-09
http://dx.doi.org/10.28991/ESJ-2025-09-03-09
https://orcid.org/0000-0003-2455-3622
https://orcid.org/0000-0001-8471-2395
https://orcid.org/0000-0002-4033-2937
https://orcid.org/0000-0003-3326-2480
https://orcid.org/0000-0002-0847-3190


Emerging Science Journal | Vol. 9, No. 3 

Page | 1286 

In turn, the inertia and internal resistance of metropolis residents, as consumers, to change their established 

behavior is quite understandable and requires certain efforts aimed at building environmental knowledge and attitudes 

toward ecology that will stimulate pro-environmental behavior [9]. Simultaneously, it should be agreed that existing 

approaches describe pro-environmental behavior within specific boundaries (social, cultural, economic, geographical, 

etc.) and circumstances. This indicates that the issue of developing pro-environmental behavior is so complex that it 

cannot be visualized using a single structure or diagram [1]. In this study, steps were taken to examine the factors 

influencing the pro-environmental behavior of metropolis residents. 

It should be emphasized that we consider pro-environmental behavior (PEB) in terms of self-reported declaration 

of intentions for pro-environmental behavior, which may differ from the actual behavior of an individual. In doing so, 

we rely on the Theory of Planned Behavior (TPB) [10, 11]. According to the TPB, intention is a key factor in 

determining the likelihood of a person’s behavior. This intention depends on three main components: personal attitudes 

toward behavior (attitudes), subjective norms, and perceived behavioral control (PBC) [10]. This study demonstrates 

the influence of changes in situational conditions on the activation of moral commitment, which also affects the 

relationship between personal norms and behavior. 

This relationship was formulated as a Norm Activation Model (NAM) [12]. It is particularly important that 

extensive evidence indicates that factors contributing to activation through the process are directly related to altruistic 

behavior, such as the salience of needs and the uniqueness of responsibility [13]. 

According to NAM, personal norms are activated by Awareness of Consequences (AC) and Attribution of 

Responsibility (AR) for behavior. These components enhance moral commitment by motivating individuals to act in 

accordance with their beliefs. For example, awareness that failure to recycle harms the ecosystem and acceptance of 

responsibility may motivate an individual to engage in pro-environmental behavior. NAM and TPB complement each 

other in explaining individual behavior. Several social psychological studies have successfully combined TPB and 

NAM, making the models more complete [14-16]. Integrating these models allows us to consider both internal moral 

incentives and external factors, including social pressures that influence behavior. For example, personal norms 

(NAM) can strengthen intentions to act (TPB) if a person perceives the moral significance of an action and feels 

supported by society. Thus, in the case of pro-environmental behavior, personal norms activated through the NAM 

mechanism can further strengthen the intention predicted by the TPB. This highlights the need to consider both internal 

and external situational conditions when modeling complex patterns of behavior [17-20]. 

As shown by other studies on pro-environmental behavior, within the framework of TPB and NAM theories, 

considerations of personal costs and benefits, especially in the form of attitudes and perceived behavioral control, can 

explain why people participate in specific sustainability initiatives [21]. In this regard, it is crucial to understand 

whether perceived pro-environmental behavior and the individual aspects of its manifestation differ depending on 

various consumer characteristics. This issue is especially relevant in the context of the results of some studies, 

revealing the attitude-behavior gap, demonstrating a discrepancy in the expressed positive attitude toward the 

environment, intention to implement pro-environmental behavior, and actual adoption behavior [20, 22]. In addition, 

based on the results of the literature review, it should be noted that some aspects of pro-environmental behavior have 

not been confirmed by sufficient empirical research and require further detailed studies [23]. Therefore, this study 

analyzed and assessed metropolis residents’ perceptions of various formats of pro-environmental behavior 

manifestation (patterns). 

This study aimed to assess the impact of several factors (education, age, income, labor status, and individuals’ 

social surroundings) on the pro-environmental behavior of metropolitan residents and to identify triggers that influence 

the activation of pro-environmental behavior. 

The novelty of this study lies in its design-based research attempt to identify differences in the manifestation of 

pro-environmental behavior by individuals depending on certain factors in a wide list of pro-environmental behavior 

patterns related to the purchase of goods, waste disposal, and transport behavior. 

The structure of this paper consists of a literature review that examines current approaches to the study of pro-

environmental behavior issues, from which six research hypotheses were derived. The methodology section describes 

the research approach for studying pro-environmental behavior, which is based on a survey method. The Results 

section presents the conclusions of each research hypothesis. The discussion section then addresses the main points 

related to the study and its findings. The conclusions and recommendations section presents the study’s findings and 

contributions to theoretical and practical approaches. 

2- Literature Review 

Steg & Vlek defined pro-environmental behavior as an action that causes minimal damage or even benefits to the 

environment [24], thereby reducing environmental damage and improving the state of the environment. Pro-

environmental behavior can be implemented both individually and collectively [25]. Pro-environmental behavior is 

affected by internal and external factors [4, 26-28]. Environmental education, which is primarily aimed at transmitting 
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environmental knowledge, plays an important role here [29]. It is unlikely that anyone will consciously act to protect 

the environment if they know nothing about environmental problems [30]. Some researchers [31, 32] came to the 

conclusion that it is necessary to pay great attention to environmental education and increase the level of citizens’ 

knowledge about the environment to stimulate a careful attitude toward the environment. However, a direct 

relationship between environmental education and pro-environmental behavior has not been revealed [33, 34]. Thus, 

knowledge about the environment and environmental problems is a contributing factor to the development of pro-

environmental behavior in the population [35-38]. 

Casaló et al. [39, 40] concluded that knowledge can contribute to the formation of a positive attitude and become 

the basis for the manifestation of pro-environmental behavior. Some studies have noted that the connection between 

environmental knowledge and attitudes is weak. Specifically, attitude toward the environment directly stimulates the 

responsible behavior of individuals rather than their knowledge in this area [41, 42]. 

It can be stated that the level of environmental education affects the consumers’ willingness to bear an additional 

burden for environmentally friendly products or environmental protection, which has been identified by some 

researchers. At the same time, the influence of educational level on pro-environmental behavior has not always been 

the focus of researchers. In rare studies, the level of education was used, for example, as an indicator for assessing the 

invariance of two educational segments: people with a university education and people without a university education 

[43, 44]. This may be associated with the fact that education influences the depth of understanding of environmental 

processes and, as a result, increases the motivation for dynamic actions to protect the environment. However, existing 

studies have not considered the influence of education on specific multifactorial behavioral actions. 

This allowed us to propose the following hypotheses about the positive impact of education on eco-activity: 

Hypothesis 1 (H1): People with a high level of education are more prone to pro-environmental behavior. 

− (H1.1): Individuals with a higher level of education tend to exhibit a wide range of pro-environmental 

behaviors. 

− (H1.2): Individuals with higher levels of education tend to exhibit similar pro-environmental behaviors. 

− (H1.3): The lower the level of education, the more inclined an individual will be to exhibit pro-environmental 

behavior in a group than in an individual. 

In addition to the level of education, a number of studies have revealed a significant correlation between people’s 

willingness to pay extra for environmentally friendly products or environmental protection and their socio-

demographic characteristics [45-47]. This suggests that willingness to pay for the environment varies depending on the 

segment of the population. 

Some studies have shown a relationship between indicators such as age and pro-environmental behavior [48, 49]. 

However, these studies do not always link pro-environmental behavior with multifactorial behavioral actions, and do 

not compare pro-environmental behavior in different age groups of respondents in one sample. We believe that young 

people have a greater commitment to pro-environmental behavior than older age groups, which may be related to the 

specifics of the value system of the younger generation, greater awareness of potential damage to the environment, and 

less inertia in mastering environmentally sustainable practices among youth. This assumption enables us to propose the 

following hypothesis regarding the dependence of environmental behavior on age category: 

Hypothesis 2 (H2): There are statistically significant differences in individuals’ pro-environmental behaviors 

depending on their age. 

− Н2.1: a larger proportion of the younger generation will exhibit pro-environmental behavior compared to other 

age groups; 

− Н2.2: representatives of the younger generation will exhibit a wider range of types of pro-environmental 

behavior compared to other age groups.  

Socioeconomic factors form differences in individuals’ lifestyles, values, ways of thinking, and ways of acting, 

which in turn are demonstrated by different perceptions of environmental problems, attitudes toward environmental 

issues, and pro-environmental behaviors [4]. 

In particular, some researchers have analyzed the relationship between individuals’ social surroundings and their 

pro-environmental behavior [49]. According to the research results, 75% of the respondents exhibited pro-

environmental behavior, 71.2% considered their household to be environmentally friendly, and 59.2% had friends who 

exhibited pro-environmental behavior. However, a small group of respondents were found to exhibit pro-

environmental behavior and have friends with a similar behavioral model, but they live in a non-ecological household, 

and a group of respondents who have friends implementing pro-environmental behavior but do not support this 

behavioral model. The study was conducted with a small sample (260 respondents) and only among representatives of 

one generation, which seriously limits the possibility of using the research results.  
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In this regard, we believe that the manifestation of pro-environmental behavior of one person can be stimulated by 

similar behavior among his/her friends, family members or colleagues, creating a “snowball” effect in compliance with 

the TPB theory, through the “normative expectation” factor, when the actors check to what extent the action dictated 

by the attitude (pro-environmental behavior) corresponds to the social norms of their environment. If a discrepancy is 

found, it can affect the actual implementation of pro-environmental behavior patterns. This assumption allows us to 

propose the following hypothesis regarding the relationship between individuals’ social surroundings and pro-

environmental behavior: 

Hypothesis 3 (H3): Individual pro-environmental behavior depends on the pro-environmental behavior of an 

individual’s social surroundings. 

In our opinion, another important factor influencing pro-environmental behavior is income level. Several studies 

show that higher incomes can stimulate behavioral patterns that run contrary to pro-environmental behavior and are 

accompanied by a low level of concern and interest in environmental protection issues. This behavior was more often 

demonstrated by young male respondents with higher education living in small households with motor vehicles. An 

individual’s high economic activity is another predictor of the manifestation of behavior patterns with a higher burden 

on the environment [50]. In addition to the negative impact of income on PEB discussed above, empirical studies show 

that individuals with higher incomes are more active in displaying pro-environmental behavior patterns [51, 52]. 

At the same time, several studies indicate that it is impossible to find a clear pattern of positive or negative 

relationships between income and PEB. Some studies have demonstrated that people with higher incomes have a 

higher carbon footprint, while others have shown that people with greater financial resources are more actively 

involved in PEB [53]. 

We will supplement studies of this relationship with an analysis of behavioral actions, which allows us to propose 

the following hypotheses about the influence of economic status on eco-behavior: 

Hypothesis 4 (H4): People with high incomes may have more opportunities to purchase environmentally friendly 

goods and services (e.g., organic food and electric cars); however, this is associated with an understanding of personal 

benefits. 

− Н4.1: high income will be associated with active pro-environmental behavior; 

− Н4.2: high income will be associated with pro-environmental behavior that is primarily of personal benefit. 

In numerous studies, the issue of employment status and its impact on pro-environmental behavior are usually not 

singled out from the total number of analyzed socio-demographic consumer characteristics. Employment is considered 

by researchers in conjunction with other factors, without singling it out as a separate PEB predictor [54, 55]. 

At the same time, some studies note that part-time employment status is associated with a more active 

manifestation of PEB patterns [56]. To clarify the impact of employment status on pro-environmental behavior, we 

propose the following hypothesis: 

Hypothesis 5 (H5): Differences in employment status influence the manifestation of pro-environmental behavior. 

− Н5.1: individuals with the part-time employment status will be more inclined to manifest pro-environmental 

behavior; 

− Н5.2: individuals with the part-time employment status will demonstrate a wider range of pro-environmental 

behavior types. 

The spread of the sustainable development concept in society and the growth of its influence on the development of 

socio-economic systems in countries and individual regions leads to the “adaptation” of companies and individuals to 

this concept, without real acceptance of the value attitudes of the concept and, in particular, environmental values 

underlying pro-environmental behavior [57]. Sustainable development is defined as “development that meets the needs 

of the present without compromising the ability of future generations to meet their own needs” [58], an important issue 

when analyzing pro-environmental behavior is the ability to identify “demonstrative” pro-environmental behavior that 

does not correspond to the real beliefs of metropolis residents. In the field of corporate activity, the term 

“greenwashing” has been used to characterize this principle of behavior [59]. Similar to greenwashing for companies, 

people’s behavior is usually called “eco-hypocrisy” or “environmental hypocrisy”. 

The literature notes the negative aspect of such hypocritical behavior, which can be conceptualized as a form of 

inauthentic being – the inability to be true to one’s own standards [60]. 

Metropolis residents, as consumers of goods and services, declare their commitment to environmental principles 

but do not implement them in their behavior. However, as noted in some scientific publications, “researchers often 

exacerbate the intention-behavior gap because of their methodological myopia (e.g., not focusing on behavioral 

outcomes or working in unrealistic research conditions) [61]. 
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Such behavior is often generated by the desire to look environmentally conscious in the eyes of others, without 

significantly changing their habits and lifestyle. Thus, if patterns of pro-environmental behavior that require significant 

time, monetary and other costs from an individual cannot be “eco-hypocrisy,” and this is a manifestation of an 

individual’s conscious and truly pro-environmental behavior. In this regard, one of the important determinants of pro-

environmental behavior is the collection and recycling of waste [62]. 

Individuals often consider waste recycling as a labor-intensive and annoying activity that should be avoided 

whenever possible [63, 64]. At the same time, it is noted that waste sorting at the source of its generation is the most 

important solution for sustainable waste management [65]. 

The literature on this issue focuses on studying the factors influencing segregated waste collection, noting that the 

essence of the problem is that although households are generally aware of the social significance of recycling, such 

awareness is not necessarily reflected in actual behavioral practices [63, 66, 67]. 

Although we did not find any studies showing the influence of the relationship between actual waste collection and 

sorting behavior on pro-environmental attitudes, this pattern could be an indicator of an individual’s conscious and 

truly pro-environmental behavior. However, in the meantime, if an individual avoids the pattern of waste collection 

and sorting, the other patterns of his/her pro-environmental behavior could be associated with performing the action by 

force of “public censure, fashion in a person’s environment, emphasizing the status, imitation of others “everyone does 

it” everyone does it, enabling us to propose the following hypothesis: 

Hypothesis 6 (H6): The impact of the pro-environmental behavior pattern, which is associated with participation in 

segregated collection and sorting of waste, is predominant. 

− Н6.1: if individuals exhibit a pro-environmental behavior pattern for segregated waste collection, they will also 

be inclined to exhibit other patterns of pro-environmental behavior; 

− Н6.2: if individuals do not exhibit a pro-environmental behavior pattern for segregated waste collection, other 

patterns of pro-environmental behavior will be associated with performing the action by force of “public 

censure, fashion in a person’s environment, emphasizing the status, imitation of others “everyone does it”. 

When concluding the literature review, it should be noted that despite the fact that cities, especially metropolises, 

are centers of waste generation and other factors affecting sustainability, there is no consensus in the literature that 

residents’ PEB is precisely the key aspect of sustainable development. The authors concentrated their research on 

issues of planning and management [68, 69], although they noted the importance of the influence of the metropolis 

residents’ life activities [70]. 

The literature review shows that, despite the various aspects of pro-environmental behavior, metropolis residents’ 

perceptions are a significant direction for analysis and assessment. At the same time, previous studies [5, 71-73] did 

not evaluate the influence of certain patterns on the pro-environmental behavior of metropolitan residents. Therefore, 

there is a gap in existing studies that allows us to define the conceptual model of this study (Figure 1). 

 

Figure 1. Conceptual model 

3- Research Methodology 

An online survey was conducted using the CAWI (Computer-Assisted Web Interviewing) method. This means that 

the survey was conducted via a special platform [74], which ensured communication between the researcher and 
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survey participants. The OMI online panel-based quota-sampling method was used in this study. The use of quotas 

ensures the maximum representativeness of the sample according to the specified parameters. 

Online panels are communities of people who agree to regularly participate in online marketing research. Each 

participant consciously registers in the panel on a special internet portal, providing various sociodemographic and 

consumer data about themselves with possible verification of identity. An online panel participant received 

compensation in the form of a cash reward or prize. An online panel is a complex technical IT infrastructure in which 

invitations to online panel participants to participate in a specific study are sent only to addresses corresponding to the 

quota and sample of the study being conducted. This study was conducted in accordance with the ICC/ESOMAR code 

used by the Association for Market and Public Opinion Researchers (AMPOR), a Russian professional association of 

research companies created in 2003. As of 2023, AMPOR includes key players in marketing research and the public 

opinion market [75]. The OMI online panel was selected for this study because it ensured 100% representativeness of 

the online audience. It should be noted that the total size of the online panel in Moscow was 80,063 people [76]. 

The limitations of the online panel method are related to the fact that no online panel can be called representative 

according to the definition of the ICC/ESOMAR code, since because of direct or indirect incentives for participation in 

the online panel and in the survey the motivation of the online panel respondent differs from the motivation of the 

classical study respondent. The desire to participate in the survey was the most significant factor. Data quality control 

under such conditions is possible by setting quotas and screening the samples according to the parameters required for 

the study. 

The Anketolog online questionnaire design and programming platform were selected for the survey [74]. The 

choice was determined by compliance with the following requirements: the possibility of using quotas and screening 

of respondents, mandatory storage of data on respondents and their responses to the questionnaire within the territory 

of the Russian Federation, and the possibility of programming the questionnaire using page-by-page logic. 

Sample quotas were set according to the following four parameters: age, income level, type of employment, and 

place of residence. Age quotas were developed based on data from the Federal State Statistics Service for Moscow and 

the Moscow Region and regarded segments aged 18 years and older [77]. All respondents under the age of 18 were 

disqualified from the study, that is, their responses were not considered. This study was conducted using a stratified 

sample of respondents, which, in combination with the objectives of the study based on the approaches adopted in the 

literature, can be considered representative of this case [78]. The quotas were determined based on data from the 

Federal State Statistics Service for 2022 [77]. According to the data, the total population of the Moscow metropolis is 

12,635 thousand people, of which 10,350 thousand are adults. The sample size was 1,502 respondents, which provided 

a 2.5% confidence interval for estimating the proportion of individuals who adhered to pro-environmental behavior. 

The sample size was calculated based on the fact that 52 proportion of muscovites adhere to pro-environmental 

behavior (according to the results of a study of 30 thousand respondents by AliExpress-Russia in 2021 [79]). 

The questionnaire developed for the online survey was used as a tool to conduct the study. The questionnaire 

included three blocks. The first block consisted of screening and supporting questions regarding age, income level, 

type of employment, and place of residence. The second block formed the main part, and questions enabling the 

verification of the hypotheses were put forward. The respondents had to indicate whether the pro-environmental 

behavior pattern from the list corresponded to their behavior. The respondents had to indicate whether the pro-

environmental behavior pattern from the list corresponded to the behavior of people around them (friends, 

acquaintances, and relatives). 

The list of pro-environmental behavior patterns obtained by experts based on the analysis of previous studies 

includes the following [49, 80, 81]: 

1. Waste sorting. 

2. Using food waste grinder. 

3. Donating used clothes to other people (including friends and relatives), taking them to collection points for 

further donation to other people, or recycling. 

4. Selling used unwanted or unused items. 

5. Collecting and recycling glassware at appropriate collection points. 

6. Collecting and recycling waste paper at appropriate collection points. 

7. Collecting and recycling used batteries and lamp bulbs at appropriate collection points. 

8. Refusing to use plastic bags. 

9. Trying to use double-sided writing paper, reducing the use of paper. 

10. Participating in litter clean-up campaigns. 
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11. Buying second-hand goods. 

12. Buying goods made of recycled materials. 

13. Buying locally produced goods and food products. 

14. Buying organic goods (food products, cosmetics, household chemicals, etc.). 

15. Buying goods with eco-labels. 

16. Choosing goods with regard to their carbon footprint. 

17. Renting things (shared consumption). 

18. Sharing unused food (food-sharing). 

19. Refashioning, remodeling old things, and creating new functionalities. For example, they could remake 

clothes and use tires for a flower bed. 

20. Using my own shopping bag. 

21. Buying products without packaging (refusing to buy packaged goods). 

22. Repair a product instead of buying a new product and use it until it finally breaks down. 

23. Using public transport more. 

24. Participating in “Car-Free Day” campaigns. 

25. Keeping my car in good working order. 

26. Using carsharing to get around. 

27. Using intercepted parking lots. 

28. Refusing my car in favor of walking, cycling, scootering, and public transport. 

The third block included the socio-demographic characteristics of the respondents, making it possible to detail the 

respondents’ socio-demographic portraits in terms of gender, level of education, employment status, marital status, and 

availability of children. 

4- Results 

The authors conducted an online survey of Moscow metropolis residents. The questionnaire completion rate was 

46% because of setting quotas and screening: among 3,284 respondents who began to answer the questionnaire, only 

1502 met the quotas. The reliability of the survey results was verified using Cronbach’s alpha coefficient for the 12 

variables to assess the significance of the incentives for respondents to switch to environmentally friendly 

purchases/consumption. The Cronbach’s alpha value was 0.84, indicating high reliability of the survey results. The 

variables of the patterns of pro-environmental behavior are binary; therefore, structural equation modeling (SEM) and 

factor analysis were not used to assess the relationship between them. A research flowchart is shown in Figure 2. 

 

Figure 2. Flowchart of the research 
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Hypothesis H1.1 was confirmed. Individuals with higher education tended to exhibit a wide range of pro-

environmental behavior patterns, and the differences were statistically significant according to the t-test for 

independent samples at a significance level of 5% (t = -3.08, df = 1500, sig. = 0.002). The average number of pro-

environmental behavioral patterns for people with higher education was 16, whereas for those without higher 

education, it was 15. 

 

Figure 3. The proportion of respondents with and without higher education who adhere to the corresponding patterns of 

their own pro-environmental behavior 

Hypothesis H1.2 was partially confirmed. Individuals with higher education tend to exhibit a similar type of pro-

environmental behavior. Among the 28 patterns of pro-environmental behavior, 9 were identified, for which 

statistically significant differences were determined in the proportions of respondents with and without higher 

education adhering to the corresponding patterns. The results were verified at a significance level of 5% using analysis 

of variance (ANOVA) (F min = 4.03 (sig. = 0.045), F max = 22.12 (sig. = 0.000). The results are shown in Figure 3. 

For all nine patterns presented in Figure 3, the proportion of respondents with higher education prevailed, but the 

most significant differences were observed for the seven patterns of pro-environmental behavior (Figure 4). 

 

Figure 4. The excess of respondents with higher education who adhere to the pattern of their own pro-environmental 

behavior over the number of respondents without higher education 
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Hypothesis H1.3 was not confirmed, and it turned out that the higher the level of education, the more an individual 

will be inclined to demonstrate pro-environmental behavior in a group rather than individually; the differences are 

statistically significant according to the t-test for independent samples at a significance level of 5% (t = -3.60, df = 

1500, sig. = 0.009). The average number of patterns of group pro-environmental behavior for people with higher 

education was 13 and for those without higher education, it was 12. 

Hypothesis H2.1 was partially confirmed. A larger proportion of the younger generation demonstrated pro-

environmental behavior compared with other age groups, but not in all PEB patterns. Among the 28 patterns of pro-

environmental behavior, 10 were identified, for which statistically significant differences in the proportions of 

respondents adhering to the corresponding patterns were determined. The results were verified at a significance level 

of 5% using analysis of variance. The results were verified at a significance level of 5% using ANOVA (F min = 2.29 

(sig. = 0.015), F max = 6.75 (sig. = 0.000)). 

The following pro-environmental behavior patterns are most popular: 

• People aged 20–39 use carsharing to get around to a greater extent. 

• People aged 18–34 share unused food to a greater extent. 

• People aged 18–34 rent things to a greater extent, with the largest proportion of respondents aged 18–19. 

• People aged 18–44 choose goods with regard to their carbon footprint to a greater extent, with the largest 

proportion of respondents aged 18–19. 

• People aged 18–44 collect and recycle used batteries and lamp bulbs at appropriate collection points to a 

greater extent, with the largest proportion of respondents being aged 18–19 and 35–39. 

• People aged 18–19 collect and recycle waste paper at appropriate collection points to a greater extent. 

• People aged 18–39 collect and recycle glassware at appropriate collection points to a greater extent. 

• People aged 18–39 sell used unwanted or unused clothes to a greater extent, with the largest proportion of 

respondents aged 18–19. 

• People aged 18–19 and 50–54 donate used clothes to other people, take them to the collection points for further 

donation to other persons, or recycle them to a greater extent. 

• People aged 18 to 39 use food waste grinders to a greater extent. 

The most significant differences in pro-environmental behavior by age were revealed in five patterns (Table 1). 

Table 1. Proportion of pro-environmental behavior adherents by age groups (pro-environmental behavior patterns with the 

strongest differences by age are presented) 

Respondent’s 

age, years 

Pro-environmental behavior patterns 

Using food 

waste grinder 

Selling used unwanted 

or unused items 

Collecting and recycling waste paper 

at appropriate collection points 

Renting 

things 

Using carsharing 

to get around 

18 – 19 23% 81% 53% 43% 32% 

20 – 24 27% 74% 42% 39% 38% 

25 – 29 30% 77% 40% 35% 40% 

30 – 34 25% 75% 38% 38% 42% 

35 – 39 23% 78% 37% 31% 42% 

40 – 44 17% 72% 40% 25% 30% 

45 – 49 10% 66% 24% 16% 25% 

50 – 54 16% 60% 30% 21% 24% 

55 – 59 7% 57% 19% 18% 19% 

60 – 64 15% 44% 21% 15% 6% 

Thus, people aged 18–39 years are more inclined to recycle waste and secondary raw materials and share goods 

than older generations. 

Hypothesis H2.2 was confirmed. Younger generation representatives demonstrated a wider range of pro-

environmental behavior types than other age groups. The differences were statistically significant according to the F-

test at a significant level of 5% (F = 3.30 (sig. = 0.000)) (Figure 5). 
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Figure 5. Average number of pro-environmental behavior patterns for the age groups 

For respondents aged 18–19, the average number of pro-environmental behavior patterns was maximum, exceeding 

17, 16 for people aged 20–44, and 14 for participants aged 45–64. 

Hypothesis H3 was confirmed. Individual pro-environmental behavior depends most strongly on the pro-

environmental behavior of the social environment. A statistically significant relationship between one’s own behavior 

and the behavior of his/her social surroundings was found for all 28 pro-environmental behavior patterns (significance 

level 5%, chi-square test: 103,42 ≤ Pearson Chi-Square ≤ 455,98, sig. = 0.000). Figure 6 shows the proportion of the 

respondents’ social surroundings adhering to the same pattern for each PEB pattern among respondents adhering to the 

corresponding pattern. 
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It should be noted that for all patterns, the share of people around the respondents (social surroundings) adhering to 

the pro-environmental behavior pattern among respondents adhering to the corresponding pattern was at least 75%.  

Hypothesis H4.1 was partially confirmed. A high-income level is partially associated with active pro-environmental 

behavior. Among the 28 PEB patterns, 15 were identified for which statistically significant differences were 

determined in the proportion of respondents with different income levels adhering to the corresponding patterns. The 

results were verified at a significance level of 5% using ANOVA (F min = 2.68 (sig. = 0.046), F max = 17.07 (sig. = 

0.000)) (Figure 7). 

 

Figure 7. The proportion of respondents by income levels, who adhere to the corresponding patterns of their own pro-

environmental behavior 
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The most significant differences in pro-environmental behavior according to income level were found for the three 

patterns (Table 2). 
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Table 2. The proportion of pro-environmental behavior adherents by income levels (pro-environmental behavior patterns 

with the strongest differences by income are presented) 

A statement that corresponds to the respondent’s personal level of 

financial standing 

Pro-environmental behavior patterns 

Keeping own car in 

good working order 

Using carsharing 

to get around 

Using intercepted 

parking lots 

Enough to buy food, but not enough to buy clothes 45% 17% 19% 

Enough to buy food and clothing, but not enough to buy household appliances 54% 29% 31% 

Enough to buy large household appliances, but not enough to buy a new car 69% 33% 38% 

Enough to buy everything except real estate and similar expensive purchases 74% 46% 50% 

Thus, people with higher incomes are more likely to keep their cars in a good working order and use the 

opportunities of the metropolis to optimize their transportation options than are people with lower incomes. 

Hypothesis H4.2 was not confirmed based on the previous findings (hypothesis H4.1). High income is not 

associated with pro-environmental behavior, which is primarily a personal benefit. The main differences in the PEB of 

people with high incomes are associated with both personal benefits (patterns of using a food waste grinder, 

carsharing, and intercepted parking lots) and social benefits (collecting recyclable materials and choosing goods based 

on their carbon footprints). 

Hypothesis H5.1 was confirmed for only two patterns of pro-environmental behavior (Figure 8). According to 

them, individuals with labor status of “part-time employment” are more likely to exhibit pro-environmental behavior. 

No statistically significant difference was observed for the remaining patterns (at a significance level of 5%, verified 

using the F-criterion, F min = 4.08 (sig. = 0.044), F max = 5.99 (sig. = 0.015)). 

 

Figure 8. The proportions of full-time and part-time employed respondents, adhering to their own pro-environmental 

behavior pattern 
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number of pro-environmental behavior patterns. 
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waste (Figure 9). Moreover, the differences were statistically significant according to the F-criterion, with a 

significance level of 5% (F min = 24.57 (sig. = 0.000), F max = 279.42 (sig. = 0.000)). 

Figure 10 clearly shows that the differences in pro-environmental behavior among people who sort and do not sort 

waste are significant. Patterns were identified in which the differences were most significant (the proportion of people 

who adhered to the pattern of sorting waste exceeded the proportion of people who did not sort waste more than 2 

times, Figure 10). 
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Figure 9. The proportion of people sorting waste who adhere to their own pro-environmental behavior patterns 
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Figure 10. Own pro-environmental behavior patterns, in which the differences are most significant between people who sort 

and do not sort waste (the proportion of people who adhere to the waste sorting pattern is doubled compared to the 

proportion of people who do not sort waste). 
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In addition to previous findings, it should be noted that people who sort waste tend to pollute the environment less 

and even improve it by actively participating in waste clean-up events. 

Hypothesis H6.2 was not confirmed. If an individual does not exhibit a pro-environmental behavior pattern for 

segregated waste collection, the remaining pro-environmental behavior patterns are not associated with demonstrative 

pro-environmental behavior, because PEB patterns among people who do not segregate waste are not associated with 

demonstrative pro-environmental behavior. The significance of motives for demonstrative pro-environmental behavior 

is assessed as follows: public censure, fashion in a person’s environment, emphasizing the status; imitation of others 

“everyone does it” are rated on average from “rather insignificant” to “insignificant”. 

5- Discussion 

The obtained data deepen our knowledge of the impact of higher education on the demonstration of pro-

environmental behavior patterns. Table 4 presents the hypotheses proposed in this study and the status of their 

confirmation. 

Table 4. PEB research hypotheses and the status of their confirmation 

Individual’s factors The main hypothesis Additional hypotheses 
Hypothesis 

confirmation 

Education 
H1: People with a high level of education 

are more prone to pro-environmental 

behavior 

H1.1: individuals with a higher level of education will tend to 

exhibit a wide range of types of pro-environmental behavior 
Confirmed 

H1.2: individuals with a higher level of education will tend to 

a similar type of pro-environmental behavior 
Partially confirmed 

H1.3: the lower the level of education, the more an individual 

will be inclined to exhibit pro-environmental behavior in a 

group than individually 

Not confirmed 

Age 
H2: There are statistically significant 

differences in the individuals’ behavior 

depending on age 

Н2.1: a larger proportion of the younger generation will 

exhibit pro-environmental behavior compared to other age 

groups 
Partially confirmed 

Н2.2: representatives of the younger generation will exhibit a 

wider range of types of pro-environmental behavior compared 

to other age groups 
Confirmed 

Social setting 
H3: Individual pro-environmental behavior 

depends on the pro-environmental behavior 

of the social environment 

- Confirmed 

Economic standing 

(income) 

H4: People with high incomes may have 

more opportunities to purchase 

environmentally friendly goods and 

services, but this is not necessarily 

associated with a deeper understanding and 

commitment to environmental principles of 

sustainable development 

Н4.1: high income will be associated with active pro-

environmental behavior 
Partially confirmed 

Н4.2: high income will be associated with pro-environmental 

behavior that is primarily of personal benefit 
Not confirmed 

Labor status 

(employment) 

H5: Differences in psychosocial experience 

conditioned by differences in employment 

status will influence the manifestation of 

pro-environmental behavior 

Н5.1: individuals with the part-time employment status will be 

more inclined to manifest pro-environmental behavior 
Partially confirmed 

Н5.2: individuals with the part-time employment status will 

demonstrate a wider range of pro-environmental behavior 

types 

Not confirmed 

“Segregated waste 

collection” behavior 

H6: The impact of the pro-environmental 

behavior pattern, which is associated with 

participation in segregated collection and 

sorting of waste is predominant 

Н6.1: if individuals exhibit a pro-environmental behavior 

pattern for segregated waste collection, they will also be 

inclined to exhibit other patterns of pro-environmental 

behavior 

Confirmed 

Н6.2: if individuals do not exhibit a pro-environmental 

behavior pattern for segregated waste collection, other patterns 

of pro-environmental behavior will be associated with 

demonstrative pro-environmental behavior 

Not confirmed 

Consistent with the findings of Frick et al. (2004) [33] and Vicente et al. (2021) [43], our study confirmed that the 

level of education (i.e., higher education rather than environmental education) allows individuals to recognize and 

understand the depth of environmental processes, making them more prone to PEB demonstration.  

Studies on the age-dependence of the manifestation of pro-environmental behavior patterns were confirmed, 

which is consistent with the general conclusions of Collado (2009) [48] and Jaciow & Wolny (2021) [49]. 

Moreover, we may agree that young individuals are more likely to demonstrate pro-environmental behaviors. It 

was revealed that young people were more active in a variety of PEB patterns, and the youngest (18−19-year-old 

group) showed the largest number of patterns (more than 17 out of 28). However, at the same time, they show 

greater inertia in certain patterns than the older generation. For example, respondents aged 20–24 showed less 

activity in the pattern “Choosing goods with regard to their carbon footprint” than respondents aged 25–29, 30–

34, and 35–39 (see Figure 4). 
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That is, it is impossible to say unequivocally that the younger the respondents, the more active they are in 

demonstrating PEB patterns. Thus, according to the results of our study, people aged 18–44 are most active in the 

pattern “collecting and recycling used batteries, and light bulbs at appropriate collection points,” However, the largest 

proportion of respondents were aged 18–19 and 35–39. People aged 18–19 and 50–54 are most active in the pattern 

“donate used clothes to other people (including friends and relatives), take them to the collection points for further 

donation to other persons or recycling.” The result obtained is well explained by Moser & Bader (2023) [21], where 

differences in the perception of personal costs and benefits provide clues as to why people participate in specific 

sustainable development initiatives and do not participate in others. Based on the findings of these authors, we can 

state that the perception of personal costs and benefits, which certainly depends on age, will determine inertia in the 

manifestation of the pro-environmental behavior of individuals in different age groups. 

The results of the third hypothesis about the relationship between social setting and pro-environmental behavior, 

where individual pro-environmental behavior depends on the pro-environmental behavior of the social setting, made it 

possible to test the findings of Jaciow & Wolny (2021) [49] on a larger sample and 28 patterns of pro-environmental 

behavior, which indicates a significant influence of social approval on the PEB manifestation in an individual. This, in 

turn, indicates the need for active promotion and communication support, which is desirable for spreading pro-

environmental behavior patterns in society to form a positive attitude toward the manifestation of these patterns. At the 

same time, all the data were self-reported; therefore, it should be considered that answers present the respondents’ 

perceptions of what their social surroundings are doing, which could be not the same as what others are actually doing. 

Nevertheless, individuals’ perception of their social surroundings will motivate them to demonstrate pro-

environmental behavior and might significantly facilitate the adoption of novel pro-environmental practices and 

patterns. However, there is a need to understand the barriers to and drivers of involvement; this should result in an 

extension of the existing methodological and theoretical models. 

The most controversial issue regarding the influence on an individual’s pro-environmental behavior is the impact of 

income [53]. Our results showed statistically significant differences for 15 of the 28 studied patterns, which confirms 

the conclusions obtained in earlier studies that failed to unambiguously determine (positive/negative) the influence of 

income on pro-environmental behavior. At the same time, the fact that hypothesis H4.2 “high income will be 

associated with pro-environmental behavior that is primarily of personal benefit” was not confirmed, suggesting that 

income gives individuals opportunities to demonstrate pro-environmental behavior, but this behavior is or is not 

demonstrated under the influence of other factors. We tend to explain the observed phenomenon as the greater 

influence of perceived personal costs and benefits than income on an individual’s behavior. 

Verification of hypothesis H5 showed that only for two of the 28 studied patterns, individuals with the “part-time 

employment” status were more active in demonstrating PEB than individuals with the “full-time employment” status. 

Thus, we do not agree with the conclusions of Sheasby and Smith (2023) [56]. These results suggest that there are 

other factors that collectively affect pro-environmental behavior [54, 55]. 

For a more detailed verification of the hypothesis, it was suggested that differences in commitment to pro-

environmental behavior patterns, along with employment, are also influenced by income level. Therefore, six groups 

of respondents were considered: full- and part-time employment and three main income levels: 

• Can buy only food and clothing, 

• Can buy large household appliances, 

• Can buy a car (everything except real estate). 

Statistically significant differences were identified in the four patterns of pro-environmental behavior (Figure 11). 

More than half of the people with full employment and high income (53%) used intercepted parking lots. People 

with part-time employment and high income (61%) use car-sharing. This can be explained by the way people with full 

employment work (personal car – public transport), whereas people with part-time employment need to be mobile in 

the city. 

People with part-time employment and high income (83%) were more likely to keep their cars in a good working 

order. 

People with part-time employment and average incomes (84-85%) and those with full employment and high 

income (84%) buy organic food products. Apparently, organic products are affordable for people with high and 
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average income. Perhaps the difference in the results appears to be conditioned by the fact that part-time employment 

gives a person more time to collect information and choose and buy organic products. 

 

Figure 11. The percentage of respondents working full-time and part-time and having different income levels who adhere to 

their own pro-environmental behavior patterns 

The results obtained in our study show the presence of one more sociodemographic factor that may influence the 

manifestation of pro-environmental behavior. Despite the empirical evidence of the impact of the labor status has been 

obtained for a few PEB it is necessary to study in more detail the influence of the internal, social and external factors 

as well as their interactions in order to be able to promote PEB. It is important, especially considering a general finding 

that has been well documented by behavioral economists, psychologists, and other social scientists, is that individuals 

do not always behave more sustainably despite having positive attitudes or favorable economic choices in order to 

demonstrate PEB [17]. 

In agreement with the conclusions of Crociata et al. [63] that segregated waste collection is one of the most labor-

intensive and annoying patterns of pro-environmental behavior, we attempted to identify a connection between the fact 

that if individuals are not ready to make significant efforts to implement the PEB pattern, their PEB will be more 

demonstrative and can even be classified as eco-hypocrisy. But our hypothesis (H6.2) “If individuals do not exhibit a 

pro-environmental behavior pattern for segregated waste collection, other patterns of pro-environmental behavior will 

be associated with demonstrative pro-environmental behavior” was not confirmed, since pro-environmental behavior 

patterns among people who do not segregate waste are not associated with demonstrative pro-environmental behavior. 

The significance of motives for demonstrative PEB: public censure, fashion in a person’s environment, emphasizing 

one’s status; imitation of others “everyone does it”, are on average rated from “rather insignificant” to “insignificant”. 

Thus, to identify eco-hypocrisy in the behavior of individuals, which certainly leads to inertia in the manifestation of 

PEB, it is necessary to adjust the research methodology; the link to the labor costs of implementing PEB did not allow 

us to identify demonstrative PEB. 

Based on the results of the online study, it can be argued that respondents’ characteristics influenced pro-

environmental behavior (Table 5). 
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Table 5. The influence of individuals’ characteristics on pro-environmental behavior based on the results of the online study 

Respondents’ characteristics 

Peculiarities of pro-environmental behavior 

A wide range 

of behaviors 

Similar behavior 

in a group 

Group 

behavior 

Proactive 

behavior 
Personal benefit 

Demonstrative 

behavior 

Higher education Yes 
Yes (for 10 

patterns) 
Yes    

Younger generation Yes   Yes (for 10 

patterns) 
  

People around demonstrating 

pro-environmental behavior 
  Yes    

High income    Yes (for 15 

patterns) 

No. Behavior is 

related not only to 

personal benefit. 

 

Part-time employment No   Yes (for 2 
patterns) 

  

Segregated waste collection Yes      

Not demonstrating “segregated 

waste collection” pattern 
     No 

6- Conclusions 

Our study makes a key contribution to the literature on pro-environmental behavior among metropolis residents and 
is based on the case of Moscow, one of the world’s largest metropolises. First, unlike previous studies that did not 
differentiate between city and metropolis residents [71-73], however, the differences were identified in the literature 

[5]. This study uniquely identified pro-environmental behavior triggers, such as educational level and social setting, in 
relation to metropolitan residents. This was achieved using a research approach adapted to the metropolis context, 
which provides a deeper understanding of how different PEB patterns, in combination with an individual’s personal 
characteristics and specific behavior, can influence pro-environmental practices aimed at protecting the environment. 
This study highlights the importance of the Theory of Planned Behavior (TPB) and Norm Activation Model (NAM) as 
mutually reinforcing frameworks for analyzing pro-environmental behavior. The TPB constructs of Attitudes, 

Subjective Norms, and Perceived Behavioral Control were assessed using a questionnaire aimed at identifying 
respondents’ intentions and motivations for adopting each of the 28 PEB patterns. Simultaneously, the NAM 
constructs of Awareness of Consequences (AC) and Acceptance of Responsibility (AR) were included in the 
questionnaire to analyze the role of moral norms in motivating pro-environmental behavior. 

Second, the study used a rigorous research design based on the quantitative method for large sample sizes to 
analyze a wide range of PEB patterns, which provided a 2.5% confidence interval for estimating the proportion of 
individuals who adhered to pro-environmental behavior in Moscow. This approach, based on assessing the influence of 
not only individuals’ socio-demographic characteristics but also the pro-environmental behavior of the people around 

them, contrasts with previous studies that typically used a single methodological approach. Third, our study integrates 
several theoretical frameworks, including the theory of planned behavior (TPB) and the norm activation model 
(NAM). This theoretical integration demonstrates how environmental and personal factors interact to determine pro-
environmental behavior, extends the applicability of these theories to new research areas, and offers practical 
recommendations for improving educational and social strategies. 

6-1- Findings of the Study 

The results of this study make a valuable contribution to the existing literature and offer ideas for a deeper 

understanding of the relationships and triggers of PEB in metropolitan areas, as opposed to approaches that do not 
distinguish between residents of cities and super-metropolitan areas, and for future research in this area. 

Based on the research results, we can discuss the confirmation of the following factors (triggers) that positively 
influence the manifestation of pro-environmental behavior, including the level of education, which positively 
influences the width of the implemented PEB patterns. The behavior of the social setting and the implementation of the 
labor-intensive pattern “segregated waste collection” can be considered determinants of PEB manifestation by an 
individual. 

6-2- Theoretical Implications 

The conceptual research model of pro-environmental behavior of metropolis residents, developed in this study, 

seeks to fill a significant gap in the research on the assessment of metropolises residents’ pro-environmental behavior, 
using the theory of planned behavior (Theory of Planned Behavior, abbreviated TPB) and the model of activation of 
the norm of pro-social behavior (Norm Activation Model, abbreviated NAM) as a basis for the analysis of 28 patterns 
of pro-environmental behavior and identification of the influence of social and personal factors on them. The 
conceptual approach implemented in this study makes it possible deepens our knowledge of the influence of social and 
personal factors on individuals’ pro-environmental behavior manifestation in the context of the development of large 

metropolises. 
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This study complemented existing research by demonstrating that pro-environmental behavior in the vast majority 

of cases is not only an individual’s personal choice; it is formed within the framework of social behavior. 

6-3- Practical Implications 

By verifying several hypotheses, this study allowed us to examine the complex relationships between external 

factors of the social setting, personal characteristics of an individual, and specific types of behavior aimed at protecting 

the environment related to the purchase of goods, disposal of consumer waste, and transport behavior.  

Young people and those with a higher education show a special predisposition to pro-environmental behavior. 

Therefore, it is crucial to engage in environmental education, primarily in children’ and youth groups, within the 

framework of preschool and school education. It is also advisable to create appropriate social settings in secondary and 

higher-specialized educational institutions. 

6-4- Limitations and Future Research 

The limitations of the study are conditioned by a number of factors that must be considered when interpreting the 

results. The research methodology was based on an online survey, using a quota sample formed through an online 

panel. The peculiarity of online panel formation – a set of people who agreed to regularly participate in online 

marketing research – reduces the representativeness of the sample compared to a free survey of respondents outside the 

panel, which affects the representativeness of the results. A list of pro-environmental behavior patterns was formed 

based on literature and expert analyses, which also affected the results. The use of a limited list of pro-environmental 

behavior patterns, including 28 elements, did not allow us to consider the entire range of possible pro-environmental 

actions. The study was conducted in one metropolis, Moscow, where 9% of the population of Russia lives, which 

limits the generalizability and use of data from other cities, including other metropolises. The possible cross-cultural 

differences between the regions may affect the applicability of the findings of this study. Self-reported data also do not 

allow us to draw conclusions about the reasons for the formation of certain behavior patterns. Additionally, this study 

did not specifically assess the role of gender differences in the formation of pro-environmental behavioral patterns. 

However, the results obtained cannot be considered complete, and it is necessary to continue research on other pro-

environmental behavior patterns. In addition, from the perspective of further research, it would be interesting to 

understand the availability of stable sets of pro-environmental behavioral patterns in people with higher education, 

which will expand our understanding of the spread of PEB patterns in societies with different levels of education. 

Our conclusion that the younger generation is inclined to get rid of unused things requires further research to 

identify the nature of this phenomenon, which will allow us to correctly promote other PEB patterns based on 

collaborative consumption, thereby reducing the burden on the environment. 

It should be noted that we did not study the cause-and-effect relationship between separate waste collection and 

pro-environmental behavior. However, the identified link between waste sorting and other pro-environmental behavior 

patterns suggests that there may be other labor-intensive PEB patterns that make it possible to overcome the inertia of 

individuals’ behavior and increase their involvement in the implementation of pro-environmental behavior patterns. 

We believe that this is the right to continue research to identify them. Based on the results of our study, it can be 

assumed that labor intensity in PEB manifestation may not be the most significant barrier to the implementation of 

PEB, but this fact requires further study and verification.  

We also considered it appropriate to repeat the study in other metropolises and countries to compare the results and 

verify the developed conceptual approach. 

7- Declarations  

7-1- Author Contributions 

Conceptualization, A.V.L., S.V.M., and R.R.S.; methodology, A.V.L, S.V.M., and R.R.S.; software, P.Y.N.; 

validation, E.A.L.; formal analysis, R.R.S.; investigation, A.V.L, S.V.M., R.R.S., P.Y.N., and E.A.L.; data curation, 

A.V.L.; writing—original draft preparation, A.V.L, S.V.M., and R.R.S.; writing—review and editing, R.R.S., A.V.L., 

and S.V.M.; visualization, P.Y.N. and S.V.M.; supervision, A.V.L.; project administration, R.R.S. and E.A.L. All 

authors have read and agreed to the published version of the manuscript. 

7-2- Data Availability Statement 

The data presented in this study are available in the article. 

7-3- Funding 

This research was supported by the Faculty of Economics of RUDN University with the grant No. 124110100015-6. 



Emerging Science Journal | Vol. 9, No. 3 

Page | 1304 

7-4- Acknowledgements 

The authors would like to thank Dr. Irina I. Skorobogatykh and Dr. Inna V. Andronova for their valuable support in 

conducting this study. 

7-5- Institutional Review Board Statement 

The study was conducted in accordance with the Declaration of Helsinki. Under the guidelines of Helsinki, human 

rights have been preserved, and participants’ safety was considered as a priority for sharing information. During the 

research, the study made sure to maintain the confidentiality of the respondents, the survey was anonymous, and the 

results were generated and presented based on demographic and psychographic factors rather than the ’identity 

revelation of the respondents. The respondents were not forced to share any personal information. 

7-6- Informed Consent Statement 

Informed consent was obtained from all subjects involved in the study. 

7-7- Conflicts of Interest 

The authors declare that there is no conflict of interest regarding the publication of this manuscript. In addition, the 

ethical issues, including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double 

publication and/or submission, and redundancies have been completely observed by the authors. 

8- References  

[1] ElHaffar, G., Durif, F., & Dubé, L. (2020). Towards closing the attitude-intention-behavior gap in green consumption: A 

narrative review of the literature and an overview of future research directions. Journal of Cleaner Production, 275, 122556. 

doi:10.1016/j.jclepro.2020.122556. 

[2] Hoffmann, R., & Muttarak, R. (2020). Greening through schooling: Understanding the link between education and pro-

environmental behavior in the Philippines. Environmental Research Letters, 15(1), 14009. doi:10.1088/1748-9326/ab5ea0. 

[3] Farrukh, M., Raza, A., Mansoor, A., Khan, M. S., & Lee, J. W. C. (2023). Trends and patterns in pro-environmental behaviour 

research: a bibliometric review and research agenda. Benchmarking, 30(3), 681–696. doi:10.1108/BIJ-10-2020-0521. 

[4] Sidorchuk, R. R., Lukina, A. V., Mkhitaryan, S. V., Skorobogatykh, I. I., & Stukalova, A. A. (2021). Local resident attitudes to 

the sustainable development of urban public transport system. Sustainability (Switzerland), 13(22), 12391. 

doi:10.3390/su132212391. 

[5] Phuphisith, S., Kurisu, K., & Hanaki, K. (2020). A comparison of the practices and influential factors of pro-environmental 

behaviors in three Asian megacities: Bangkok, Tokyo, and Seoul. Journal of Cleaner Production, 253, 119882. 

doi:10.1016/j.jclepro.2019.119882. 

[6] United Nations. (2023). Goal 11: Make Cities Inclusive, Safe, Resilient and Sustainable. United Nations, New York, United 

States.  

[7] Li, W., An, M., Wu, H., An, H., Huang, J., & Khanal, R. (2023). The local coupling and telecoupling of urbanization and 

ecological environment quality based on multisource remote sensing data. Journal of Environmental Management, 327, 116921. 

doi:10.1016/j.jenvman.2022.116921. 

[8] Lv, T., Hu, H., Han, H., Zhang, X., Fan, H., & Yan, K. (2024). Towards sustainability: The spatiotemporal patterns and 

influence mechanism of urban sprawl intensity in the Yangtze River Delta urban agglomeration. Habitat International, 148, 

103089. doi:10.1016/j.habitatint.2024.103089. 

[9] Yen, T. F. (2018). Organic food consumption in China: The moderating role of inertia. MATEC Web of Conferences, 169, 

1019. doi:10.1051/matecconf/201816901019. 

[10] Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50(2), 179–211. 

doi:10.1016/0749-5978(91)90020-T. 

[11] Ajzen, I. (2011). The theory of planned behaviour: Reactions and reflections. Psychology and Health, 26(9), 1113–1127. 

doi:10.1080/08870446.2011.613995. 

[12] Schwartz, S. H. (1977). Normative influences on altruism. Advances in Experimental Social Psychology, 10(C), 221–279. 

doi:10.1016/S0065-2601(08)60358-5. 

[13] Kim, Y. H. (2023). A Study of the Integrated Model with Norm Activation Model and Theory of Planned Behavior: Applying 

the Green Hotel’s Corporate Social Responsibilities. Sustainability (Switzerland), 15(5), 4680. doi:10.3390/su15054680. 

[14] López-Mosquera, N., & Sánchez, M. (2012). Theory of Planned Behavior and the Value-Belief-Norm Theory explaining 

willingness to pay for a suburban park. Journal of Environmental Management, 113, 251–262. 

doi:10.1016/j.jenvman.2012.08.029. 



Emerging Science Journal | Vol. 9, No. 3 

Page | 1305 

[15] Park, J., & Ha, S. (2014). Understanding Consumer Recycling Behavior: Combining the Theory of Planned Behavior and the 

Norm Activation Model. Family and Consumer Sciences Research Journal, 42(3), 278–291. doi:10.1111/fcsr.12061. 

[16] Rezaei, R., Safa, L., Damalas, C. A., & Ganjkhanloo, M. M. (2019). Drivers of farmers’ intention to use integrated pest 

management: Integrating theory of planned behavior and norm activation model. Journal of Environmental Management, 236, 

328–339. doi:10.1016/j.jenvman.2019.01.097. 

[17] Vasseur, V., Marique, A. F., & Udalov, V. (2019). A conceptual framework to understand households’ energy consumption. 

Energies, 12(22), 4250. doi:10.3390/en12224250. 

[18] Klöckner, C. A. (2013). A comprehensive model of the psychology of environmental behaviour-A meta-analysis. Global 

Environmental Change, 23(5), 1028–1038. doi:10.1016/j.gloenvcha.2013.05.014. 

[19] Greaves, M., Zibarras, L. D., & Stride, C. (2013). Using the theory of planned behavior to explore environmental behavioral 

intentions in the workplace. Journal of Environmental Psychology, 34, 109–120. doi:10.1016/j.jenvp.2013.02.003. 

[20] Yadav, R., & Pathak, G. S. (2016). Young consumers’ intention towards buying green products in a developing nation: 

Extending the theory of planned behavior. Journal of Cleaner Production, 135, 732–739. doi:10.1016/j.jclepro.2016.06.120. 

[21] Moser, S., & Bader, C. (2022). Why do people participate in grassroots sustainability initiatives? Different motives for 

different levels of involvement. Frontiers in Sustainability, 3. doi:10.3389/frsus.2022.994881. 

[22] Guo, Z., Guo, J., & Chen, S. C. (2024). Exploring Key Factors Influencing Sports Enthusiasts' Purchase of Sponsored Brands. 

HighTech and Innovation Journal, 5(4), 960-976. doi:10.28991/HIJ-2024-05-04-07. 

[23] Tian, H., & Liu, X. (2022). Pro-Environmental Behavior Research: Theoretical Progress and Future Directions. International 

Journal of Environmental Research and Public Health, 19(11), 6721. doi:10.3390/ijerph19116721. 

[24] Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behaviour: An integrative review and research agenda. Journal of 

Environmental Psychology, 29(3), 309–317. doi:10.1016/j.jenvp.2008.10.004. 

[25] Xie, J., & Lu, C. (2022). Relations among Pro-Environmental Behavior, Environmental Knowledge, Environmental 

Perception, and Post-Materialistic Values in China. International Journal of Environmental Research and Public Health, 19(1), 

537. doi:10.3390/ijerph19010537. 

[26] Victorino, G. (2024). Corporate Donations in the Context of Covid-19: Insights on Trust and Policy Innovation Opportunities. 

Emerging Science Journal, 8(5), 1839-1846. doi:10.28991/ESJ-2024-08-05-010. 

[27] Walton, T. N., & Jones, R. E. (2022). An Information-Theoretic Approach to Modeling the Major Drivers of Pro-

Environmental Behavior. Sustainability (Switzerland), 14(22), 14668. doi:10.3390/su142214668. 

[28] Sidorchuk, R., Lukina, A., Mkhitaryan, S., Skorobogatykh, I., & Rykalina, O. (2021). Assessing the value orientation impact 

on the city dwellers’ perception of the ecological situation. Laplage Em Revista, 7(3), 665–675. doi:10.24115/s2446-

62202021731355p.665-675. 

[29] van de Wetering, J., Leijten, P., Spitzer, J., & Thomaes, S. (2022). Does environmental education benefit environmental 

outcomes in children and adolescents? A meta-analysis. Journal of Environmental Psychology, 81, 101782. 

doi:10.1016/j.jenvp.2022.101782. 

[30] Lou, X., & Li, L. M. W. (2023). The relationship of environmental concern with public and private pro-environmental 

behaviours: A pre-registered meta-analysis. European Journal of Social Psychology, 53(1), 1–14. doi:10.1002/ejsp.2879. 

[31] Varela-Candamio, L., Novo-Corti, I., & García-Álvarez, M. T. (2018). The importance of environmental education in the 

determinants of green behavior: A meta-analysis approach. Journal of Cleaner Production, 170, 1565–1578. 

doi:10.1016/j.jclepro.2017.09.214. 

[32] Latif, S. A., Bidin, Y. H., & Awang, Z. (2013). Towards the Realization of Green Cities: The Moderating Role of the 

Residents’ Education Level. Procedia - Social and Behavioral Sciences, 85, 646–652. doi:10.1016/j.sbspro.2013.08.392. 

[33] Frick, J., Kaiser, F. G., & Wilson, M. (2004). Environmental knowledge and conservation behavior: Exploring prevalence and 

structure in a representative sample. Personality and Individual Differences, 37(8), 1597–1613. 

doi:10.1016/j.paid.2004.02.015. 

[34] Colombo, S. L., Chiarella, S. G., Lefrançois, C., Fradin, J., Raffone, A., & Simione, L. (2023). Why Knowing about Climate 

Change Is Not Enough to Change: A Perspective Paper on the Factors Explaining the Environmental Knowledge-Action Gap. 

Sustainability, 15(20), 14859. doi:10.3390/su152014859. 

[35] Paço, A., & Lavrador, T. (2017). Environmental knowledge and attitudes and behaviours towards energy consumption. Journal 

of Environmental Management, 197, 384–392. doi:10.1016/j.jenvman.2017.03.100. 

[36] Wiek, A., Withycombe, L., & Redman, C. L. (2011). Key competencies in sustainability: A reference framework for academic 

program development. Sustainability Science, 6(2), 203–218. doi:10.1007/s11625-011-0132-6. 

https://doi.org/10.28991/HIJ-2024-05-04-07


Emerging Science Journal | Vol. 9, No. 3 

Page | 1306 

[37] Lukina, A. V. (2010). The environmental factor in consumer perception. Marketing, 3, 78–91. 

[38] Rogowska, J., Piątkowska, K., & Głowacz, Z. (2024). Societal Involvement in Household Waste Sorting Behavior in the 

Context of the Circular Economy: A Case Study of Poland. Sustainability (Switzerland), 16(5), 1841. doi:10.3390/su16051841. 

[39] Casaló, L. V., & Escario, J. J. (2018). Heterogeneity in the association between environmental attitudes and pro-environmental 

behavior: A multilevel regression approach. Journal of Cleaner Production, 175, 155–163. doi:10.1016/j.jclepro.2017.11.237. 

[40] Casaló, L. V., Escario, J. J., & Rodriguez-Sanchez, C. (2019). Analyzing differences between different types of pro-

environmental behaviors: Do attitude intensity and type of knowledge matter? Resources, Conservation and Recycling, 149, 

56–64. doi:10.1016/j.resconrec.2019.05.024. 

[41] Li, D., Zhao, L., Ma, S., Shao, S., & Zhang, L. (2019). What influences an individual’s pro-environmental behavior? A 

literature review. Resources, Conservation and Recycling, 146, 28–34. doi:10.1016/j.resconrec.2019.03.024. 

[42] Zeng, Z., Zhong, W., & Naz, S. (2023). Can Environmental Knowledge and Risk Perception Make a Difference? The Role of 

Environmental Concern and Pro-Environmental Behavior in Fostering Sustainable Consumption Behavior. Sustainability 

(Switzerland), 15(6), 4791. doi:10.3390/su15064791. 

[43] Vicente, P., Marques, C., & Reis, E. (2021). Willingness to Pay for Environmental Quality: The Effects of Pro-Environmental 

Behavior, Perceived Behavior Control, Environmental Activism, and Educational Level. SAGE Open, 11(4), 

21582440211025256. doi:10.1177/21582440211025256. 

[44] Saulick, P., Bekaroo, G., Bokhoree, C., & Beeharry, Y. D. (2024). Investigating pro-environmental behaviour among students: 

towards an integrated framework based on the transtheoretical model of behaviour change. Environment, Development and 

Sustainability, 26(3), 6751–6780. doi:10.1007/s10668-023-02985-9. 

[45] Davis, J. L., Le, B., & Coy, A. E. (2011). Building a model of commitment to the natural environment to predict ecological 

behavior and willingness to sacrifice. Journal of Environmental Psychology, 31(3), 257–265. doi:10.1016/j.jenvp.2011.01.004. 

[46] Gelissen, J. (2007). Explaining popular support for environmental protection: A multilevel analysis of 50 nations. Environment 

and Behavior, 39(3), 392–415. doi:10.1177/0013916506292014. 

[47] Haller, M., & Hadler, M. (2008). Dispositions to act in favor of the environment: Fatalism and readiness to make sacrifices in a 

cross-national perspective. Sociological Forum, 23(2), 281–311. doi:10.1111/j.1573-7861.2008.00059.x. 

[48] Collado, S., Evans, G. W., Corraliza, J. A., & Sorrel, M. A. (2015). The role played by age on children’s pro-ecological 

behaviors: An exploratory analysis. Journal of Environmental Psychology, 44, 85–94. doi:10.1016/j.jenvp.2015.09.006. 

[49] Jaciow, M., & Wolny, R. (2021). New technologies in the ecological behavior of generation Z. Procedia Computer Science, 

192, 4780–4789. doi:10.1016/j.procs.2021.09.256. 

[50] Enzler, H. B., & Diekmann, A. (2015). Environmental impact and pro-environmental behavior: Correlations to income and 

environmental concern. ETH Zurich Sociology Working Papers, 9(9), 1–35. doi:10.13140/RG.2.1.2831.5602. 

[51] Du, S., Cao, G., & Huang, Y. (2022). The effect of income satisfaction on the relationship between income class and pro-

environment behavior. Applied Economics Letters, 31(1), 61–64. doi:10.1080/13504851.2022.2125491. 

[52] Milfont, T. L., & Markowitz, E. (2016). Sustainable consumer behavior: A multilevel perspective. Current Opinion in 

Psychology, 10, 112–117. doi:10.1016/j.copsyc.2015.12.016. 

[53] Berthold, A., Cologna, V., Hardmeier, M., & Siegrist, M. (2023). Drop some money! The influence of income and subjective 

financial scarcity on pro-environmental behaviour. Journal of Environmental Psychology, 91, 102149. 

doi:10.1016/j.jenvp.2023.102149. 

[54] Xiang, H., Lu, J., Kosov, M. E., Volkova, M. V., Ponkratov, V. V., Masterov, A. I., Elyakova, I. D., Popkov, S. Y., Taburov, 

D. Y., Lazareva, N. V., Muda, I., Vasiljeva, M. V., & Zekiy, A. O. (2023). Sustainable Development of Employee Lifecycle 

Management in the Age of Global Challenges: Evidence from China, Russia, and Indonesia. Sustainability (Switzerland), 

15(6), 4987. doi:10.3390/su15064987. 

[55] Patel, J., Modi, A., & Paul, J. (2017). Pro-environmental behavior and socio-demographic factors in an emerging market. Asian 

Journal of Business Ethics, 6(2), 189–214. doi:10.1007/s13520-016-0071-5. 

[56] Sheasby, J., & Smith, A. (2023). Examining the Factors That Contribute to Pro-Environmental Behaviour between Rural and 

Urban Populations. Sustainability (Switzerland), 15(7), 6179. doi:10.3390/su15076179. 

[57] de Freitas Netto, S. V., Sobral, M. F. F., Ribeiro, A. R. B., & Soares, G. R. da L. (2020). Concepts and forms of greenwashing: 

a systematic review. Environmental Sciences Europe, 32(1). doi:10.1186/s12302-020-0300-3. 

[58] WCED. (2025). World Commission on Environment and Development. Our common future. Western Cape Education 

Department, Cape Town, South Africa. Available online: https://sustainabledevelopment.un.org/content/documents/5987our-

common-future.pdf (accessed on March 2025). 



Emerging Science Journal | Vol. 9, No. 3 

Page | 1307 

[59] Nyilasy, G., Gangadharbatla, H., & Paladino, A. (2014). Perceived Greenwashing: The Interactive Effects of Green 

Advertising and Corporate Environmental Performance on Consumer Reactions. Journal of Business Ethics, 125(4), 693–707. 

doi:10.1007/s10551-013-1944-3. 

[60] Mkono, M. (2020). Eco-hypocrisy and inauthenticity: Criticisms and confessions of the eco-conscious tourist/traveller. Annals 

of Tourism Research, 84, 102967. doi:10.1016/j.annals.2020.102967. 

[61] Nieto-García, M., Acuti, D., & Viglia, G. (2024). Consumer hypocrisy and researcher myopia: A scrutiny of the intention-

behaviour gap in sustainable tourism. Annals of Tourism Research, 104, 103678. doi:10.1016/j.annals.2023.103678. 

[62] Mikuła, A., Raczkowska, M., & Utzig, M. (2021). Pro-environmental behaviour in the European union countries. Energies, 

14(18), 5689. doi:10.3390/en14185689. 

[63] Crociata, A., Agovino, M., & Sacco, P. L. (2016). Neighborhood effects and pro-environmental behavior: The case of Italian 

separate waste collection. Journal of Cleaner Production, 135, 80–89. doi:10.1016/j.jclepro.2016.06.083. 

[64] Ma, Y., Koondhar, M. A., Liu, S., Wang, H., & Kong, R. (2020). Perceived value influencing the household waste sorting 

behaviors in rural China. International Journal of Environmental Research and Public Health, 17(17), 1–18. 

doi:10.3390/ijerph17176093. 

[65] Phong, N. T., & Loan, L. T. T. (2024). The Role of Information in Enhancing Waste Sorting Capability among Consumers in 

Lao Cai City, Vietnam. Sustainability (Switzerland), 16(14), 6244. doi:10.3390/su16146244. 

[66] Agovino, M., Garofalo, A., & Mariani, A. (2016). Effects of environmental regulation on separate waste collection dynamics: 

Empirical evidence from Italy. Journal of Cleaner Production, 124, 30–40. doi:10.1016/j.jclepro.2016.02.082. 

[67] Corrado, L., Fazio, A., & Pelloni, A. (2022). Pro-environmental attitudes, local environmental conditions and recycling 

behavior. Journal of Cleaner Production, 362, 132399. doi:10.1016/j.jclepro.2022.132399. 

[68] Buchori, I., & Sugiri, A. (2016). An empirical examination of sustainable metropolitan development in Semarang City, 

Indonesia. Australian Planner, 53(3), 163–177. doi:10.1080/07293682.2016.1151905. 

[69] Hamman, P. (2009). Urban sustainable development and the challenge of French metropolitan strategies. Urban Research and 

Practice, 2(2), 138–157. doi:10.1080/17535060902979048. 

[70] Farhadi, E., Pourahmad, A., Ziari, K., Faraji Sabokbar, H., & Tondelli, S. (2022). Indicators Affecting the Urban Resilience 

with a Scenario Approach in Tehran Metropolis. Sustainability (Switzerland), 14(19), 12756. doi:10.3390/su141912756. 

[71] Hidalgo-Crespo, J., & Amaya-Rivas, J. L. (2024). Citizens’ pro-environmental behaviors for waste reduction using an 

extended theory of planned behavior in Guayas province. Cleaner Engineering and Technology, 21, 100765. 

doi:10.1016/j.clet.2024.100765. 

[72] Anokye, K., Mohammed, S. A., Agyemang, P., Agya, A. B., Yahans Amuah, E. E., Sodoke, S., & Diderutua, E. K. (2024). 

From perception to action: Waste management challenges in Kassena Nankana East Municipality. Heliyon, 10(14), 32438. 

doi:10.1016/j.heliyon.2024.e32438. 

[73] Xu, Y., Li, W., & Chi, S. (2021). Altruism, Environmental Concerns, and Pro-environmental Behaviors of Urban Residents: A 

Case Study in a Typical Chinese City. Frontiers in Psychology, 12. doi:10.3389/fpsyg.2021.643759. 

[74] Anketolog. (2025). Create a Questionnaire. Create a Survey Online. Limited Liability Company “Institute of Public Opinion 

Anketolog”, Russia. Available online: https://anketolog.ru/ (accessed on March 2025). 

[75] OIROM. (2025). Members, OIROM Official Website. Available online: https://oirom.ru/members (accessed on March 2025). 

[76] OMIRUSSIA. (2023). Pannel Books OMI-Russia. Available online: https://www.omirussia.ru/knowledge/books/ (accessed on 

March 2025). 

[77] MOSSTAT (2025). Office of the Federal State Statistics Service for Moscow and Moscow Region. (2024). Available online: 

https://eng.rosstat.gov.ru/ (accessed on March 2025). 

[78] Malhotra, N. K. (2020). Marketing Research: An Applied Approach. Pearson, London, United Kingdom. 

[79] Pardaeva, K. (2021). “AliExpress Russia” named Moscovites’ eco-habits, Russia. https://rb.ru/news/eco-habits/ (accessed on 

March 2025). 

[80] Timokhina, G. S., Mkhitaryan, S. V., Skorobogatykh, I. I., Koryagina, I. A., & Lukina, A. V. (2022). Sustainable consumer 

behavior: research through the prism of generational theory. MIR (Modernization Innovation Research), 13(3), 420–442. 

doi:10.18184/2079-4665.2022.13.3.420-442 

[81] Dopelt, K., Aharon, L., & Rimon, M. (2024). Knowledge, attitudes, and behavior regarding health and environment in an 

Israeli community: Implications for sustainable urban environments and public health. World, 5(3), 645–658. 

doi:10.3390/world5030033. 

https://eng.rosstat.gov.ru/

