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Abstract

:

Intense economic, social and environmental changes are creating new challenges for both consumers and businesses. Today’s consumer is becoming increasingly conscious of the importance of living in harmony with both ethical standards and the environment. Access to global resources, including utilities such as water, sewage collection, electricity or gas, is so ubiquitous that modern man cannot imagine functioning without them. The aim of this article is to show how the statistical Polish consumer has, or wants to have, an impact on improving the quality of the natural environment by using available resources and technological solutions. The novelty here is the use of the structural equation model (SEM) to build a model of pro-environmental behaviors in relation to the motivating and limiting factors for undertaking such behaviors in Poland. The hypothesis that the statistical Polish consumer undertakes pro-environmental behaviors because of their positive impact on the natural environment was accepted in the study. Due to the complexity of research aspects, a mixed research procedure was applied, in which a literature review was combined with a survey and statistical analysis. For the purpose of the survey, the author’s questionnaire, “Pro-ecological behavior in Poland”, was created. The results of the study confirmed the adopted hypothesis and allowed conclusions to be formulated in which the research questions were answered and factors motivating and limiting pro-ecological activities in Poland were indicated. The factors presented and the model developed can be a signpost for the government of Poland and other European Union countries towards maintaining the current and introducing new reliefs, incentives and education on pro-environmental activities.
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1. Introduction


In 2015, the United Nations adopted the Sustainable Development Goals (SDGs), otherwise known as the Global Goals [1], which are recognized by the UN as a universal call to action to prevent poverty, protect the planet and ensure that all people live in peace and prosperity by 2030. There are seventeen goals and they are centered around five areas: people, planet, prosperity, peace and partnership. Ending poverty, hunger, the AIDS epidemic and discrimination against women and girls are considered the most important specific goals [2]. The concept of sustainable development first appeared in 1968. It became, in a short time, a way to organize societies so that they could exist in the long term. It meant taking into account issues such as environmental and natural resource conservation and social and economic equality [3]. It emerged as a response to, among other things, the Industrial Revolution, when Western societies began to discover that their economic and industrial activities had significant impacts on the environment and social balance. Several environmental and social crises in the world occurred along with issues of global warming, increasing air pollution, the ozone layer, and biodiversity loss, which have greatly increased the awareness that a more sustainable model of economic and social functioning is needed [3].



It is difficult to identify a clear definition of environmentally sustainable consumer behavior. Studies conducted so far [4] have mostly analyzed the inclinations and reasons that determine people’s involvement in environmental activities. Among other things, the combination of economic and social factors in relation to environmental concern was examined [5]. Some studies have indicated a relationship between age and concern [5], while others have indicated that age does not affect this type of behavior [6]. Instead, demographics and upbringing have become more important in a period of dynamic social and technological change and, consequently, the formation of an approach to the world mainly based on the Internet and various technological solutions. We are talking about Generation Z (people born after 1995), for whom ecological and environmental issues are quite distant and difficult to understand because they do not arise from the Internet and the highly technical world [5].



The aim of this article is to show how the statistical Polish consumer has, or wants to have, an influence on improving the quality of the natural environment by using available resources and technological solutions. The authors present current trends in Polish society, and the novelty is the use of the structural equation model (SEM) to build a model of pro-environmental behaviors in relation to the motivating and limiting factors of such behaviors in Poland.



Due to the significance of the existential problems of our planet, the conducted research is useful for the general public. The pro-ecological behaviors analyzed in the article can increase readers’ awareness of the importance of their adoption and can positively affect economic development in accordance with ecology. The creation of certain pro-ecological behaviors in society will allow development of certain kinds of habits and good practices of behavior to minimize the risk of environmental disaster in the long run. From the point of view of practice, the results of research and conclusions presented in the article are a kind of signpost for the Polish government, which can adapt to the expectations of consumers and try to minimize the barriers, as indicated by the respondents, to engaging in pro-ecological behavior. From the point of view of contribution to science, the research results can be used as material for comparative analysis with other countries.



The structure of the remaining part of the manuscript begins with a review of the literature on pro-environmental consumer behavior. Next, various environmental problems and threats are characterized, as well as opportunities for their mitigation. This is followed by a description of the research methods and the results of the statistical analysis and discussion. In the next part, a model and conclusions are presented which may serve as a signpost for the government of Poland and other European Union countries in the direction of maintaining the current and introducing new reliefs, incentives and education concerning pro-environmental activities. At the end, some limitations and possibilities for future research in this area are pointed out.




2. Literature Review


Environmental psychology literature often discusses environmentally sustainable behaviors, referring to them as pro-environmental behaviors [7]. This means the type of behavior that supports environmental sustainability. P. Halder [8] defines environmentally sustainable behavior as a specific behavior that is not harmful (and is even beneficial) to the environment. In the consumer behavior literature, environmentally sustainable behaviors are often described as green consumption actions [9]. These are all consumer behaviors that reduce negative impacts on the environment [10]. We can divide them according to the criterion of the level of involvement in pro-environmental activities. Two types can be distinguished here: those requiring high commitment and those requiring low effort [11]. Another division is between individual and collective behaviors [12]. It is also worth considering pro-environmental actions from the current perspective and their impact on future generations [13]. A variety of problems, e.g., greenhouse effect, pollution of air, water, soil, loss of many plant and animal species and depletion of natural resources, pose a serious threat to the environment and its sustainable development [14,15,16]. The problems are mainly related to irresponsible human behavior, from the environmental point of view [17]. Researchers agree that problematic issues can be addressed by correcting human behavior in an environmentally sustainable manner [10]. Changing the consumption behavior of individuals (approaching, buying and consuming products in a pro-environmental way) is considered to be particularly important and can be an essential factor in this balance [8].



The awareness of environmental responsibility varies greatly around the world. It depends on age, gender, level of education, level of environmental awareness in society and public education in this field. Research [18] carried out in China, among others, indicated that consumers are aware of their environmental responsibility.



This research [18] conducted in China, among others, indicated that consumers with a stronger sense of responsibility for the environment are more likely to purchase environmentally friendly products. Such behavior is also influenced by environmental concern, which plays a mediating and persuasive role. An element that encourages pro-environmental attitudes involves strengthening awareness and sensitivity to environmental issues. Product price is also very important in this respect. According to research [18], people who are very sensitive to price are less likely to make pro-environmental purchases. In contrast, consumers with lower levels of price sensitivity are more likely to be environmentally motivated and concerned, which ultimately promotes green consumption intention [18].



Other studies on consumer environmental behavior [19] confirm that consumers who are aware of the negative impact of their personal consumption on the environment and its continuous deterioration tend to act more responsibly in this regard and are interested in supporting companies that produce environmentally friendly products. Consumers then try to help maintain the good condition of the environment by popularizing eco-friendly purchases [20]. As shown by other studies [21], changing shopping behavior is more beneficial in the long run than reusing or recycling available products. Therefore, inducing sustainable consumer behavior has been a key topic of increasing interest in the consumer market and academic community over the past few decades [22]. Environmentally sustainable consumer behavior, of which environmentally responsible consumer behavior is an alternative term, is difficult to define. The term is widely used as a justification for the concept which emphasizes various actions by an individual to conserve natural resources (e.g., water and energy), reduce environmental damage (e.g., waste) and meet the ecological needs of society and improve the quality of life [7]. According to J. Krajhanzl [23], we talk about pro-environmental behavior when we specify a type of behavior that is generally (or according to environmental knowledge) evaluated in the context of the considered society as a protective form of ecological behavior or a tribute to a healthy environment. Other terms for pro-environmental actions are also environmentally responsible behavior [24] and sustainable behavior [25].



Environmentally sustainable consumer behavior is clearly an important aspect of pro-social consumption activities [26] that ultimately benefit the environment and society as a whole [27]. One of the steps towards sustainable consumption and sustainability is the gradual introduction of the principles of the circular economy, or what is otherwise known as the closed-loop economy [28]. In this type of economy, existing materials and products are used for the maximum length of time by reusing, sharing, borrowing, repairing, recycling and renewing them. The circular economy is the complete opposite of a linear economy, which is based on the principle of “take—produce—use—throw away” and planned consumption, which leads to an enormous increase in economic waste. Within the EU, the annual amount of waste is as much as 2.5 billion tons [29]. The European Commission, in March 2020, as part of the European Green Deal [29] and the new industrial strategy, created a roadmap to implement a closed-loop economy. The first industries to be included in the new plan are electronics, plastics and ICT. The European Union, under the European Parliament Directive 2008/98/EC of 19 November 2008 [30] on waste, set out the basic principles for handling waste and introduced the basis for creating a recycling society and the habit of recovering and reusing waste instead of landfilling and incinerating it [31].



In the trend of the circular economy, the idea of zero waste has emerged, which is based on rational reduction of consumption and minimalism, which both lead to a definite reduction in environmental pollution. This idea is based on five principles (5R): refuse, reduce, reuse, recycle, rot [32]. Gumtree [33] carried out research on the use of zero waste principles among Poles. The results show that only 50% have heard about this concept and only 29% put it into practice. Most of the practical application of this idea takes place in cities with over 500 thousand inhabitants (38%) and much less in villages—only 27%. These principles are more identified with ecology (65%) than with economy and savings (17%). As the greatest advantages of applying these principles, respondents indicated: reducing waste (52%) and reducing carbon emissions and environmental contamination (17%), and 12% of respondents indicated the importance of these principles in the context of protection against resource scarcity [33].



Sustainable consumption is also becoming a particular issue in tourism and hospitality [34], as more and more people in the market realize that much serious environmental damage originates from tourism activities [35]. Nowadays, customers in this sector increasingly demand green products (e.g., environmentally friendly hotels, restaurants, cruises, airlines, resorts or casinos) and often demonstrate a willingness to consume sustainably [36]. Due to this demand and environmentally conscious market environment, many tourism and hospitality companies are increasingly trending towards eco-friendly activities and developing green products [37]. At the same time, customers in the tourism and hospitality industry are learning about the necessity of environmentally sustainable behavior both in this field and in their daily lives [38]. The most studied products in the context of tourism and hospitality include green hotels [38], sustainable destinations [39], green restaurants [40], cruises [41], green cafes and museums [42]. These forms of green products partially or completely meet the growing needs of travelers and the market for a green approach [43].



Statistics on waste in Poland are as follows. In 2020, one resident collected an average of 342 kg of municipal waste. This was 10 kg more than in 2019. Earlier periods also presented an upward trend. From 263 kg in 2010 through 283 kg in 2015 to 342 kg in 2020, this number will increase to 370 kg by 2030 [44]. Compared to other European countries, Poland has not yet reached the maximum levels, which are in the range of about 500 kg of municipal waste per capita. The numbers obviously vary from region to region. For example, in Romania it is 280 kg per year and in Denmark as much as 844 kg [45]. Generally, the European Union generates approx. 12% of global municipal waste production.



In terms of energy consumption, the European Union sets levels for reducing the use of energy in particular years. By 2020, the goal was to reduce energy consumption by 20% and by 32.5% by 2030 [45]. Energy efficiency means to facilitate the sustainable supply of energy and diversify the sources of its production but, at the same time, reduce the emission of greenhouse gases, as well as reduce the costs of its supply while ensuring the security of its provision. This concept is currently a priority in the EU in the Action Strategy [45].



In September 2020, the European Commission, in the document “Ready for 55” [46], presented the plan COM(2020)562 [47], which assumes the reduction in greenhouse gas emissions in the EU by at least 55% by 2030 compared to 1990 levels. One of the solutions to reduce energy consumption is the use of renewable energy sources (RES), more popularly known as green energy. These are, among others: wind, solar, geothermal and nuclear energy, water currents, biomass and biogas.



Water is another parameter that should be saved. The European Environment Agency (EEA) prepared a study on “Pricing and non-pricing measures for managing water demand in Europe” [48], in which it addresses the issue of reducing water consumption while increasing the efficiency of its use. The research was carried out in Germany, Denmark, Spain, France, Italy, Romania, Sweden and Cyprus. The selected countries have different hydrological conditions and, thus, different needs in this area and employ different water resources management strategies. The analysis focused on the impact of pricing mechanisms on water consumption, modernization of infrastructure, education on limited water resources, leakage reduction, installation of water saving devices, modern management systems or various social campaigns. All these activities help to estimate that water consumption will be reduced by almost 50%, from 150 L per person per day to 80 L per person per day [48]. Other examples in Poland include numerous campaigns organized by PWiK Rybnik promoting water saving and other pro-ecological behaviors among the youngest citizens, consisting of workshops in the form of games and plays organized in kindergartens and elementary schools in the Rybnik district [49].



Another area that is discussed for environmental protection reasons is transport. A White Book was created entitled “The plan to create a Single European Transport Area—striving to achieve a competitive and resource-efficient transport system” [50] and assumes a reduction in Europe’s dependence on imported oil and greenhouse gas emissions from the transport industry by 2050, as well as the creation of a single European area transportation. The planned changes are to relate mainly to urban transport and assume the use of innovative technological and design solutions, as well as those powered by alternative energy sources [51].



Public education in the field of environmental awareness plays an enormous role in striving for sustainable development [52]. Expanding this awareness, political and social influence may lead to the development of a strong moral conviction in people [53,54], which will be an argument for caring for sustainable development, independent even of economic factors. On the basis of these considerations, the hypothesis was adopted in the paper that the statistical Polish consumer undertakes pro-ecological behavior due to their positive impact on the natural environment.




3. Materials and Methods


The aim of this article is to show how the statistical Polish consumer has, or wants to have, an influence on improving the quality of the natural environment by using available resources and technological solutions. The authors present current trends in the Polish society, and the novelty is in the use of the structural equation model (SEM) to build a model of pro-environmental behaviors in relation to the motivating and limiting factors of such behaviors in Poland. The following research questions were asked:




	
What types of pro-environmental behaviors are most often undertaken in Poland?



	
What most motivates Poles to undertake pro-environmental behaviors?



	
What stands in the way of Poles taking up pro-environmental behaviors?



	
Which pro-environmental behaviors are considered most important in Poland in terms of environmental protection?








In this study, the hypothesis was adopted that the statistical Polish consumer undertakes pro-environmental behavior because of its positive impact on the natural environment. The hypothesis was formulated on the basis of literature analysis, which shows that the statistical Polish consumer is a very conscious citizen and is aware of the importance of cleanliness of the environment and its impact on the global ecosystem of the planet [4,5].



Due to the complexity of research aspects, a mixed research procedure was applied, in which a literature review was combined with a survey and statistical analysis.



The empirical material was collected using the author’s survey questionnaire, consisting of 27 questions. The questionnaire was divided into two parts, i.e., “Pro-ecological behavior in Poland” (17 items) and “Demographics” (10 items). The first part was aimed at collecting information about the pro-environmental behaviors that were undertaken, the factors that motivated them and those that constituted obstacles (constraints) to doing so, as well as opinions about the impact of particular pro-environmental behaviors on the natural environment. (All questions in this part were answered on a five-point Likert scale, and in the case of questions about the frequency of pro-environmental behaviors, the answer “Not applicable” was included.)



The questions in the first part of the survey questionnaire addressed the following issues: harvesting rainwater and later using it in the household, garbage sorting, using public transport instead of a car, using an electric bicycle/scooter instead of a car, choosing products that have environmentally friendly packaging, using low-energy consumption household appliances, using a reusable bag when shopping, buying second-hand items, using naturally based detergents, saving water, saving electricity, saving gas, saving paper, using food rationally, factors that motivate people to undertake pro-ecological behavior, factors that are a barrier to undertaking pro-ecological behavior and behaviors that have a positive impact on the environment.



The second part, on the other hand, was designed to collect anonymous socio-demographic information (gender, age and education) and information on pro-environmental solutions owned. All survey questions were closed (three questions had a matrix character). To assess the reliability of the above-mentioned questionnaire, Cronbach’s alpha internal consistency coefficient was calculated, which was alpha = 0.76 (valid reliability).



The sample selection was random, nationwide. Questionnaires were collected electronically through the Interankiety.pl web platform between 26 July 2021 and 31 August 2021. The basic criteria for inclusion in the study were age of majority, Polish citizenship, permanent residence in Poland and voluntary consent to participate in the study. The respondents were informed about the aim of the study and about the anonymous and voluntary character of participation in the study.



The study involved 854 people, including 50.35% of men (n = 430) and 49.65% of women (n = 424). Table 1 presents groups of men and women by age and education, and an overall breakdown of all respondents by age and education.



The minimum sample size was estimated using the sample size formula for qualitative characteristics (with a finite sample) [55]. In calculating the minimum sample size, the size of the general population was assumed to be 32,386,700 [56]. The minimum sample size estimated above was 384. Thus, the achieved number of respondents (N = 854) more than doubled the minimum sample size, which allowed us to obtain reliable data in this study.



The results of the conducted survey were subjected to quantitative and descriptive analysis. The structure of the study sample was described using the number and percentage distribution of individuals characterized by a given characteristic. However, for the purposes of comparative and dependence analyses, data based on responses on a five-point Likert scale were recoded into a numerical scale of 1–5 ratings (eliminating from this study those individuals who were not affected by selected pro-environmental behaviors). The resulting measurable parameters were presented using descriptive statistics, and the normality of their distribution was tested using the Shapiro–Wilk test.



The following were used in the statistical calculations:




	
Mann–Whitney U test, to compare two groups in terms of quantitative or ordinal variables [57]. Glass’ rank biserial correlation coefficient was used as a measure of effect size [58].



	
Spearman’s rank order correlation, to examine the interdependence between two variables of a quantitative and/or ordinal nature [57].



	
Multidimensional cluster analysis to extract homogeneous subsets of objects (i.e., factor subgroups) that are more similar to objects in a given cluster compared to objects in other clusters. As part of this analysis, objects (parameters) were clustered using the hierarchical agglomeration method. Euclidean distance was used as the distance function [57]. On the other hand, Ward’s method was adopted as the rule for binding clusters together [57].



	
Structural Equation Model (SEM), to test elaborate theoretical models accounting for various cause–effect relationships among variables. The construction of a structural equation model consists of a model describing the relationships among latent variables, called the internal model, and a model measuring endogenous and exogenous unobservable variables, called the external model. The external model is a factor analysis representation that allows us to calculate the loadings of the individual factors that shape the latent variable [59].








The identifiable SEM model was estimated using the asymptotically distribution-free (ADF) method, made possible by the large sample size. In order to assess the quality of fit of the estimated model to the empirical data, and thus to test the goodness of fit of the model in relation to the data matrix testing it, the Joerskog GFI and the Joerskog AGFI fit indices were used [59].



The developed structural equation models were based on observable (manifest) variables, which were combined to form the so-called unobservable (latent) variables. The detailed specification of the above-mentioned variables is presented in Table 9. The operationalization of individual observable variables, used in the concept of unobservable variables, was based primarily on the knowledge of the researcher. This was due to the lack of analogous studies in the literature, which is acceptable in the case of the theoretical model building stage [60]. The author took into account the fact that the number of observable and unobservable variables in the models verified by means of structural equations increases with the number of parameters needs to be estimated: relationships between variables, variance of observable variables and measurement errors, which in turn determines the increase in model complexity and the need for large samples [61]. The model used a measurement scale of observable variables, i.e., five-point Likert scale for each such variable. The scales used were subjected to reliability and accuracy analysis [62]. Moreover, descriptive statistics were calculated for all variables in the measurement model and the normality of their distributions was assessed (Table 2). Since the normality of distribution conditions was not met, the asymptotically distribution insensitive method, i.e., ADF, requiring a sample of at least 200–500 observations, was used as a method of model estimation [61], which was fulfilled in the case of the analyzed data.



Statistical v.13.3 PL statistical package from Tulsa, OK, USA was used to perform the calculations.




4. Results and Discussion


4.1. The Pro-Ecological Solutions in Poland


The most popular pro-environmental solutions among respondents were a rainwater storage tank and a composter, owned by 55.39% and 49.41% of respondents, respectively. On the opposite side in terms of popularity were: solar water heating, heat pump and hybrid or electric car, which were owned by the fewest people (respectively: 11.36%, 11.94% and 3.28%) and, at the same time, the largest percentage of respondents did not own these solutions and did not have such plans for the future (respectively: 51.76%, 48.83% and 48.95%). Almost every third person (30.09%) had a non-returnable water meter and every fifth person (21.78%) had a photovoltaic micro installation, while the largest percentage of respondents in the case of the latter solution did not have and did not intend to have it installed in the future (35.01%) (Table 3).




4.2. Pro-Ecological Behavior Adopted in Poland


Respondents overwhelmingly always sorted garbage (96.02%). The vast majority of respondents also always used low-energy household appliances (78.10%) and reusable bags when shopping (73.07%). Moreover, more than half of the respondents always saved water (55.85%), electricity (54.10%) and paper (53.86%). Saving gas did not apply to a significant proportion of the respondents (40.98%), while the remaining respondents also mostly always saved gas (32.55%). In the case of rainwater harvesting behavior and its subsequent use in the household, the respondents were divided, with also the largest share of people always taking this action (36.89%).



Pro-environmental behaviors that had the highest percentage of having never been performed included using public transportation instead of a car (25.88%), using a bicycle or electric scooter instead of a car (22.60%) and buying second-hand items (18.50%). It should be noted, however, that the percentages of people who never undertake these behaviors were not the highest: in the case of using public transport instead of a car, most people indicated the frequency was rarely (42.27%), while in the case of using a bicycle or electric scooter instead of a car and buying second-hand items, the frequency was sometimes (24.36% and 30.56%, respectively).



The remaining pro-ecological behaviors were undertaken in a differentiated manner in terms of frequency, with the highest proportion of people undertaking these actions frequently. We are talking about pro-environmental behaviors such as: choosing products that have environmentally friendly packaging (39.93%), using natural detergents (35.01%) and rational use of food (49.30%) (Table 4).



Cluster analysis (cases of individuals who were not affected by particular pro-ecological behaviors were not included) showed that there were three clusters of ecological behaviors in terms of the frequency with which they were undertaken. The first cluster involved one behavior in the form of rainwater harvesting and subsequent household use. The second cluster included 10 behaviors, i.e., garbage sorting; using a reusable bag when shopping; using low-energy household appliances; saving water, electricity, gas, and paper; using food rationally and choosing products that have environmentally friendly packaging and using natural detergents. In contrast, the third cluster included environmentally friendly behaviors such as using public transportation instead of a car, using a bicycle or electric scooter instead of a car and buying used items (Figure 1). The results clearly distinguish between the three clusters discussed above. The most numerous, the second cluster, is mainly related to activities of daily living in the household and saving utilities, while the third cluster is mainly related to transport.




4.3. Motivational Factors in Pro-Ecological Behavior


The respondents were most motivated to take pro-ecological behavior by factors such as: care for their own and their family’s health (79.98% of the ratings “5—very strongly motivating”), care for the natural environment (60.54%) and financial factors (64.99%). Very important motivating factors in pro-ecological behavior were also: the convenience of new solutions, legal requirements and tax reliefs and state subsidies (45.67%, 48.83% and 46.60%, respectively). In the case of the other two factors (i.e., the willingness to follow the trend and promoting ecology), their impact on taking pro-ecological behavior was smaller, although the highest percentage of respondents also indicated the highest score in their case (27.40% and 27.75%, respectively) (Table 5).



Based on the results of the cluster analysis, similarities were identified in terms of the degree of motivation of the respondents to undertake pro-ecological behaviors in the case of factors such as: care for the environment, caring for one’s health and that of one’s family, financial factors, convenience of new solutions, legal requirements and tax relief and state subsidies (one cluster). In addition, it was noted that the respondents were similarly influenced by the desire to follow the trend and the promotion of ecology in the media (second cluster) (Figure 2). Considering the percentage distribution regarding the degree to which respondents were motivated to undertake pro-environmental behaviors by individual factors, it can be concluded that factors falling into the first cluster were significantly more important. This implies that respondents were more likely to attribute a greater motivational role to factors from the first cluster compared to the second cluster.




4.4. Factors Limiting the Adoption of Pro-Ecological Behaviors


Respondents were divided in terms of the various factors limiting them in engaging in pro-ecological behaviors. The biggest barrier was insufficient financial resources (23.30% of responses, “5—A very big barrier”). The situation was not much better in the case of factors such as lack of or insufficient information regarding financial support for pro-environmental investments (19.32%) and difficulties in filling out applications for financing such investments (20.02%). On the other hand, the smallest barriers in taking up pro-ecological behavior by respondents were: the need to change existing habits and customs (4.92%) and the inconvenience of new ecological solutions (7.26%). In the case of the latter two factors, most people indicated a rating of “1—Not a barrier” (37.35% and 32.55%, respectively) (Table 6).



The cluster analysis identified similarities in terms of the degree of limitation of the researched undertaking of pro-ecological behaviors in the case of factors related to financial and formal issues, i.e., insufficient financial resources, lack of or insufficient information regarding financial support for pro-ecological investments and difficulties in filling out applications for funding of pro-ecological investments (one cluster). In addition, the analysis showed a similarity in the aforementioned limitations in the case of the need to change existing habits and customs and the inconvenience of new, ecological solutions (second cluster) (Figure 3). Taking into account the percentage distribution of ratings regarding the degree to which respondents were constrained in undertaking pro-ecological behaviors, it can be deduced that factors falling into the first cluster were a greater obstacle.




4.5. Opinions on the Degree of Positive Environmental Impact of Particular Pro-Ecological Behaviors


The respondents perceived a positive impact on the natural environment of most of the analyzed pro-health behaviors. When evaluating the degree of positive influence on the natural environment, most of the respondents indicated the highest rating (“5—very strong impact”) with respect to pro-environmental behaviors such as: harvesting rainwater and its subsequent use in the household (62.53%); garbage sorting (76.11%); using low-energy consuming appliances (61.01%); using reusable bags while shopping (72.95%); saving water (73.30%), electricity (72.83%), gas (67.56%) and paper (68.97%); and rational use of food (68.97%). Moreover, nearly half of the respondents (49.18%) rated very highly in this regard the behavior of choosing products that have environmentally friendly packaging.



Respondents were much more divided when it came to assessing the degree of positive impact on the environment of pro-ecological behaviors consisting of using public transportation and using a bicycle or electric scooter instead of a car and using natural detergents, with most people also rating the above behaviors highest (32.55%, 35.83% and 38.41% respectively). In contrast, respondents were most divided in their rating of buying second-hand items (ranging from 11.94% rating “1—poor impact” to 32.32% rating “3”) (Table 7).




4.6. Examining the Relationship between Opinions about the Degree of Positive Environmental Impact of Particular Pro-Ecological Behaviors and Engaging in Those Behaviors


The analysis using Spearman’s rank order correlation method showed that there were statistically significant and positive correlations between the opinions of the respondents about the degree of positive influence of particular pro-ecological behaviors on the natural environment and taking up these behaviors. This means that higher beliefs of the respondents about the positive influence of particular behaviors on the environment were accompanied by higher frequency of such actions. The strongest relationship in this regard was observed in the case of respondents’ buying second-hand items: R = 0.45; t(N − 2) = 14.67; p < 0.001. A slightly weaker relationship was observed for choosing products that have environmentally friendly packaging: R = 0.39; t(N − 2) = 12.25; p < 0.001; using a bicycle or electric scooter instead of a car: R = 0.38; t(N − 2) = 11.67; p < 0.001 and using natural detergents: R = 0.38; t(N − 2) = 11.99; p < 0.001. Next in terms of strength of association, environmentally friendly behaviors that significantly related to opinions about their positive environmental impact were the use of low-energy household appliances: R = 0.36; t(N − 2) = 11.15; p < 0.001; saving gas: R = 0.34; t(N − 2) = 8.18; p < 0.001; rainwater harvesting and its subsequent household use: R = 0.32; t(N − 2) = 9.21; p < 0.001; using public transport instead of car: R = 0.32; t(N − 2) = 9.58; p < 0.001; saving water: R = 0.31; t(N − 2) = 9.64; p < 0.001; using a reusable bag when shopping: R = 0.3; t(N − 2) = 9.29; p < 0.001 and saving electricity: R = 0.3; t(N − 2) = 9.16; p < 0.001. There was a slightly weaker association for the behaviors of saving paper: R = 0.24; t(N − 2) = 7.07; p < 0.001 and using food rationally: R = 0.24; t(N − 2) = 7.16; p < 0.001. In contrast, garbage sorting correlated most weakly with respondents’ beliefs about the environmental impact of this behavior: R = 0.12; t(N − 2) = 3.48; p < 0.001 (Table 8).




4.7. A Structural Model of Pro-Ecological Behavior in Relation to the Motivational and Limiting Factors for Undertaking Such Behavior


Finally, an attempt was made to build a structural model of pro-ecological behavior in relation to the motivational and limiting factors for engaging in this type of behavior. Various approaches to modeling human behavior can be found in the literature. One of them is Cumulative Prospect Theory (CPT), in which the assignment of weights is determined by value increments [63]. Some researchers combine this approach with Multi-Attribute Decision Making (MADM) theory, when CPT can be used to represent evaluations of different types of attributes and MADM can represent the process of making trade-offs between different conflicting criteria [64]. For the purpose of model building, this paper uses structural equations (SEM). Two models were developed as part of this analysis. Model I dealt with the influence of motivational factors on the frequency of undertaking particular pro-environmental behaviors, while Model II dealt with the limiting factors of undertaking pro-ecological behaviors, respectively. Both models had the same latent endogenous variables, defined by the same manifest (observable) variables. These latent endogenous variables were related to categories of pro-ecological behaviors based on shopping, saving, transport and management of resources activities. Table 9 shows the variables used in both models.



Model I revealed statistically significant relationships between the latent exogenous variable in the form of “Motivational Factors” and its indicator variables. Issues related to fashion and promotion of ecology were the most significant in describing the motivational factors, i.e., M7—desire to follow the trend (1.174) and M8—promotion of ecology (1.072). Opportunities to receive financial support also played a significant role in the motivational factors, i.e., M6—tax relief and government subsidies (0.709). Slightly less importance for motivational factors in pro-ecological behavior was recorded for indicator variables such as M4—legal requirements (0.551) and M3—convenience of new solutions (0.475). The next most significant variables in defining motivational factors were M1—care for the environment (0.345) and M5—financial factors (0.345). On the other hand, the variable M2—care for one’s health and that of one’s family (0.148) was the least important in describing motivational factors.



The measurement model of the endogenous variable in the form of “Shopping” was very strongly and statistically significantly defined by the indicator variable Z1—choosing products that have environmentally friendly packaging (1.141). The variable Z2—use of low-energy consuming household appliances (0.575) was less significant and Z3—use of reusable bag while shopping was the least significant, respectively. The variable Z4—buying second-hand items did not define, in a statistically significant way, pro-ecological behavior based on “Shopping”.



As for the endogenous variable “Saving”, it turned out to be most strongly and also statistically significantly defined by the manifest variables of saving gas—S3 (0.550) and electricity—S2 (0.507). A slightly smaller role in this respect was played by saving paper—S4 (0.381). On the other hand, saving water (S1) did not statistically significantly define the environmental behavior category “Saving”.



“Transport” as another category of pro-ecological behavior was defined only by using public transport instead of a car—K1 (0.532). This means that the respondents’ use of a bicycle or electric scooter instead of a car (K2) did not fit statistically significantly into the pro-ecological behavior of transport.



In contrast, “Management of resources” as the last category of pro-ecological behavior was statistically significantly and most strongly defined by R1—rainwater harvesting and subsequent household use (1.056). The above category of pro-ecological behavior was slightly less strongly defined by R3—use of natural detergents (0.556) and R4—rational use of food (0.586). The least significance in this respect was recorded for garbage sorting—R2 (0.051).



Analyzing the influence of the exogenous latent variable, i.e., “Motivational factors”, on the endogenous latent variables, i.e., individual categories of pro-ecological behavior, it should be concluded that motivation had the greatest influence on the “Saving” category (0.737). A slightly weaker influence of motivational factors was noted for the pro-ecological behaviors concerning “Transport” (0.446) and “Shopping” (0.331). In contrast, there was no statistically significant effect of motivational factors on the adoption of pro-ecological behaviors in the “Management of resources” category (Figure 4, Table 10 and Table 11). The analysis of the absolute values of the fit indices, i.e., GFI (0.91) and AGFI of Joreskog (0.89), showed an acceptable level of model fit.



In view of the above, it should be concluded that the motivation of the respondents (largely driven by fashion and trends) influenced them to undertake pro-ecological behaviors consisting primarily of making savings in their daily lives (i.e., electricity, gas and paper) and, to a lesser extent, activities related to shopping and transport. In contrast, the “Management of resources” category of pro-ecological behavior was unaffected by motivational factors.



The literature on behavioral economics includes studies that confirm that the choice of a certain human behavior is mainly dependent on time and potential financial results associated with the decision [65]. Another interesting example of human behavior can be the effect of psychological inertia, confirmed in the literature, which consists of choosing such a behavior that a person is already accustomed to [66]. However, referring to ecological behavior and the results of the present study, financial savings and habits alone are not indicated as the main reasons for the decisions made. At this point, it is worth referring to Prospect Theory, which is considered a better model for understanding decision making than traditional expected utility theory in many fields [67]. Viewed in this light, environmentally friendly behaviors [4,5,68,69], in the long run, can bring various value-added benefits (e.g., health, clean air, etc.) to the decision-making process.



Model II analysis showed statistically significant relationships between the latent exogenous variables in the form of “Limiting Factors” and its index variables. The variables O2—lack or insufficient information on financial support for pro-ecological investments (−0.754) and O5—inconvenience of new, ecological solutions (−0.702) were of the greatest importance in defining the limitations in undertaking pro-ecological behaviors by the respondents. An important role in describing the limiting factors was also played by explicit variables in the form of difficulties in filling in applications for co-financing pro-ecological investments—O3 (−0.649) and the need to change existing habits—O4 (−0.629). On the other hand, the variable O1—insufficient financial resources (–0.508) was of the least importance for limiting pro-ecological behavior.



In the case of the latent endogenous variable related to “Shopping”, the greatest importance was noted for its definition (as in Model I) in the case of the Z1 variable—the selection of products that have environmentally friendly packaging (1.076). A minor role in describing the above-mentioned environmental behavior categories was assigned to the variables Z2—use of household appliances with low energy consumption (0.505) and Z3—use of a reusable bag while shopping (0.443). On the other hand, the least significance for determining “Shopping” occurred in the case of the variable Z4—buying second-hand items (0.351).



The category of pro-ecological behavior “Saving” was described primarily by the manifest variable S3—saving gas (0.655). The variable S2—saving electricity (0.599) was of slightly less importance. The least significant variable in this respect was S4—saving paper (0.465). On the other hand, no statistically significant significance of saving water—S1 was observed for defining the above-mentioned categories of pro-ecological behavior.



The latent endogenous variable “Transport” as a category of pro-ecological behavior was statistically significant and to a similar extent determined by both variables, i.e., K1—use of public transport instead of a car (0.422) and K2—use of a bicycle or an electric scooter instead of a car.



On the other hand, the category of “Management of resources” was strongly and statistically significantly defined by the observable variable R1—rainwater harvesting and subsequent use in the household (1.356). In the case of the variable R4—rational use of food, slightly less importance was noted in describing the above-mentioned health behavior categories (0.530). On the other hand, no statistically significant significance for “Management of resources” was found within the variables R2—garbage sorting and R3—the use of natural detergents.



From the analysis of the impact of the latent exogenous variable “Limiting factors” on latent endogenous variables, i.e., individual categories of pro-ecological behavior, it should be concluded that the limitations primarily affect environmental behavior related to the category “Saving” (0.847) and, slightly less, “Management of resources” (0.595). On the other hand, no statistically significant influence of limiting factors on undertaking pro-ecological behavior in the categories of “Shopping” and “Transport” was noted (Figure 5, Table 12 and Table 13). Model II was fitted at an acceptable level, which was found on the basis of the analysis of the absolute values of the fitting indices, i.e., GFI (0.86) and AGFI of Joreskog (0.83).



To sum up, the limitations (mainly in the form of problems with obtaining financial support for pro-ecological investments and the inability to introduce changes in everyday life, including the inconvenience of ecological solutions) affected primarily their pro-ecological behavior related to saving (i.e., electricity, gas and paper), and slightly less on resource management activities (i.e., rainwater harvesting and food rationality). Environmental behavior related to shopping and transport remained beyond the influence of limiting factors.





5. Conclusions


The model presented in the article is of theoretical and practical character. On the one hand, it allows us to get acquainted with the results of the survey conducted and to indicate which pro-ecological behaviors are carried out and considered important by the inhabitants of Poland. On the other hand, the indicated barriers in taking up pro-ecological behaviors are a kind of practical guidelines for the Polish government, which can use them, for more effective actions, to promote and facilitate taking up pro-ecological behaviors by Polish citizens. The statistical analysis and models developed allowed the following conclusions to be formulated.



In Poland, the most frequently undertaken pro-ecological behaviors are: garbage sorting, use of low-energy consuming household appliances and use of reusable bags while shopping. An important role is also played by saving water, electricity and paper. It is worth noting that pro-ecological attitudes should be shaped from an early age, so that they bring results when a given generation enters adult life. Good examples that shape such attitudes in Poland are, e.g., ecological campaigns conducted by large, well-known companies or organizing ecological workshops in the form of games for the youngest generation.



Pro-ecological behavior is motivated mainly by such factors as: taking care of one’s own and one’s family’s health, taking care of the natural environment and financial factors. This partially confirms the hypothesis of the study, because caring about health is slightly more important for the respondents than caring about the environment. Nevertheless, health and environment exist in a natural symbiosis with each other, because the cleaner the environment, the lower the rate of various diseases. Therefore, it can be concluded that care for the environment will be linked to the health of the whole society.



The main obstacle to Poles taking up pro-ecological behaviors is related to insufficient financial resources. Lack of adequate information on financial support for pro-ecological investments and difficulties in filling out applications for financing such investments are also important in this respect. Therefore, it is very important to organize stationary, Internet and telephone support points for people applying for co-financing of pro-ecological investments. Such points would help these people to apply for the funds by providing advice and assistance in filling in formal applications.



Almost all pro-ecological behaviors are considered important in Poland in terms of environmental protection, with the most prominent being garbage sorting, using reusable bags while shopping and saving water and electricity. The idea of a closed-loop economy and its benefits for environmental protection is playing an increasingly important role in the environmental awareness of Polish citizens. Any recovery of raw materials in a closed-loop process is an ecological benefit and does not require industrial activities that disrupt the environment and may harm human existence.



The beliefs of Polish women and men about the impact of particular pro-ecological behaviors on the environment go hand in hand with their actions in this regard. On this basis, it can be concluded that Polish society is interested in pro-ecological activities and their potential impact on the environment. Additionally, it is willing to take practical actions in this regard. Therefore, some industrial activities require public consultation so that the concerns raised at the approval level are already taken into account at the design stage.



The urge to follow the trend (growing popularity of ecology) and promotion of ecology in the media as motivational factors in pro-ecological behaviors are the most effective, especially in relation to behaviors consisting of saving electricity, gas and paper. Most of the ecological campaigns conducted in Poland involve making the public aware of how simple changes in habits and technical upgrades can affect the improvement of the environment. The authors propose to extend and produce more detailed pro-ecological campaigns, so that the trend of popularity of ecology is not associated mainly with saving electricity, gas and paper.



Problems with obtaining co-financing for pro-ecological investments, lack of skills or willingness to change existing habits and the inconvenience of ecological solutions as factors limiting the undertaking of pro-ecological behaviors constitute the greatest obstacle, in particular with regard to this type of behavior consisting in saving electricity, gas and paper (this applies to the management of resources by collecting rainwater for later use and rational use of food). Therefore, it is very important to promote and encourage pro-ecological activities that will continuously increase the awareness of nurturing the natural environment. The progressing climate change requires society to actively engage in initiatives that improve the condition of nature. Entities which, due to their activities, have pro-ecological statutory provisions, such as municipal waste collectors, recycling companies, water and sewage companies and others, have a significant role to play here.




6. Limitations and Future Research


The article has some limitations. Firstly, the research was conducted only on the territory of Poland. Secondly, it was carried out over a period of a high upward trend in the popularity of pro-ecological behavior in this country. The authors wanted to verify the effects of numerous pro-ecological campaigns and check whether the ecological trend is visible only in the media, or whether it translates in practice into the feelings and actions of the Poles. It is worth considering the possibility of conducting similar studies in other countries, not only in Europe, but also on other continents, in order to compare the determinants of pro-ecological behavior and concern for the future of our planet. The knowledge obtained in this way and the expectations of societies could be very useful for a better formulation of the assumptions of systematic activities in the field of environmental protection.
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Figure 1. Dendrogram obtained for individual pro-ecological behaviors in terms of the frequency of their adoption by respondents (results of cluster analysis using agglomeration). 
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Figure 2. Dendrogram obtained for individual motivational factors in terms of the degree of motivation of the respondents to undertake pro-ecological behavior (results of cluster analysis using agglomeration). 
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Figure 3. Dendrogram obtained for individual limiting factors in terms of the degree of limitation of the studied undertaking of pro-ecological behaviors (results of cluster analysis using agglomeration). 
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Figure 4. Estimated model of motivational factors for pro-ecological behavior (Model I). 
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Figure 5. Estimated model of factors limiting pro-ecological behavior (Model II). 
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Table 1. Respondents by gender, age and education.






Table 1. Respondents by gender, age and education.





	

	
Gender

	
Total

(N = 854)




	
Men

(n = 430)

	
Women

(n = 424)




	
n

	
%

	
n

	
%

	
n

	
%






	
Age

	
Up to 24 years

	
6

	
1.40%

	
5

	
1.18%

	
11

	
1.29%




	
25–34

	
37

	
8.60%

	
41

	
9.67%

	
78

	
9.13%




	
35–44

	
96

	
22.33%

	
108

	
25.47%

	
204

	
23.89%




	
45–54

	
126

	
29.30%

	
121

	
28.54%

	
247

	
28.92%




	
55 and over

	
165

	
38.37%

	
149

	
35.14%

	
314

	
36.77%




	
Education

	
Primary

	
2

	
0.47%

	
2

	
0.47%

	
4

	
0.47%




	
Vocational

	
43

	
10.00%

	
30

	
7.08%

	
73

	
8.55%




	
Secondary

	
133

	
30.93%

	
134

	
31.60%

	
267

	
31.26%




	
Higher

	
252

	
58.60%

	
258

	
60.85%

	
510

	
59.72%
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Table 2. Descriptive statistics of the distributions of the variables used and normality tests.






Table 2. Descriptive statistics of the distributions of the variables used and normality tests.





	
Variable

	
Descriptive Statistics

	
Shapiro–Wilk Test




	
Mean ± Stand. Dev.

	
Skewness

	
Kurtosis

	
W

	
p






	
Caring for the environment (M1)

	
4.46 ± 0.8

	
−1.70

	
3.31

	
0.688

	
0.000




	
Caring for one’ s health and that of one’s family (M2)

	
4.72 ± 0.64

	
−3.04

	
11.24

	
0.481

	
0.000




	
Convenience of new solutions (M3)

	
4.17 ± 0.96

	
−1.18

	
1.14

	
0.789

	
0.000




	
Legal requirements (e.g., garbage sorting) (M4)

	
3.99 ± 1.24

	
–1.06

	
0.07

	
0.781

	
0.000




	
Financial factors (e.g., wanting to save on bills) (M5)

	
4.48 ± 0.85

	
−1.90

	
3.72

	
0.651

	
0.000




	
Tax relief and government subsidies (e.g., My Water, My Electricity program, replacement of stoves) (M6)

	
3.91 ± 1.3

	
−0.99

	
−0.19

	
0.787

	
0.000




	
Willingness to follow the trend (growing popularity of ecology) (M7)

	
3.3 ± 1.42

	
−0.31

	
−1.19

	
0.875

	
0.000




	
Promotion of ecology (press, radio, TV, Internet and others) (M8)

	
3.35 ± 1.39

	
−0.36

	
−1.11

	
0.875

	
0.000




	
Insufficient financial resources (O1)

	
3.14 ± 1.41

	
−0.15

	
−1.20

	
0.884

	
0.000




	
Lack of or insufficient information on financial support for pro-ecological investments (e.g., My Water, My Electricity, stove replacement) (O2)

	
3.05 ± 1.39

	
−0.10

	
−1.22

	
0.891

	
0.000




	
Difficulties in filling out applications for financing pro-ecological investments (O3)

	
2.91 ± 1.47

	
0.05

	
−1.37

	
0.873

	
0.000




	
Need to change existing habits and customs (O4)

	
2.26 ± 1.21

	
0.57

	
−0.73

	
0.854

	
0.000




	
Inconvenience of new ecological solutions (O5)

	
2.39 ± 1.25

	
0.49

	
−0.78

	
0.871

	
0.000




	
Choosing products that have environmentally friendly packaging (Z1)

	
3.52 ± 1

	
−0.51

	
−0.09

	
0.889

	
0.000




	
Using low-energy household appliances (Z2)

	
4.68 ± 0.71

	
−2.67

	
7.47

	
0.534

	
0.000




	
Using a reusable bag when shopping (Z3)

	
4.66 ± 0.64

	
−2.24

	
6.22

	
0.587

	
0.000




	
Buying second-hand items (Z4)

	
2.61 ± 1.08

	
0.01

	
−0.96

	
0.844

	
0.000




	
Saving water (S1)

	
4.44 ± 0.73

	
−1.31

	
1.84

	
0.745

	
0.000




	
Saving electricity (S2)

	
4.43 ± 0.73

	
−1.38

	
2.45

	
0.744

	
0.000




	
Saving gas (S3)

	
4.36 ± 0.9

	
−1.79

	
3.54

	
0.821

	
0.000




	
Saving paper (S4)

	
4.45 ± 0.7

	
−1.38

	
2.69

	
0.783

	
0.000




	
Using public transport instead of a car (K1)

	
2.16 ± 1.01

	
0.86

	
0.40

	
0.706

	
0.000




	
Using an electric bicycle/scooter instead of a car (K2)

	
2.58 ± 1.23

	
0.30

	
−0.90

	
0.858

	
0.000




	
Rainwater harvesting and its subsequent use in the household (R1)

	
3.54 ± 1.55

	
−0.59

	
−1.19

	
0.869

	
0.000




	
Garbage sorting (R2)

	
4.94 ± 0.36

	
−7.86

	
71.25

	
0.171

	
0.000




	
Using natural detergents (R3)

	
3.36 ± 1.06

	
−0.35

	
−0.48

	
0.902

	
0.000




	
Rational use of food (R4)

	
3.81 ± 0.81

	
−0.43

	
0.09

	
0.666

	
0.000
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Table 3. Pro-ecological solutions owned by the respondents.






Table 3. Pro-ecological solutions owned by the respondents.





	

	
Yes

	
No, and I Have No Plans to Install in the Future

	
No, But I Plan to Install in the Future

	
N/A




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Non-returnable water meter

	
257

	
30.09%

	
180

	
21.08%

	
154

	
18.03%

	
263

	
30.80%




	
Rainwater storage tank

	
473

	
55.39%

	
90

	
10.54%

	
170

	
19.91%

	
121

	
14.17%




	
Composter

	
422

	
49.41%

	
201

	
23.54%

	
82

	
9.60%

	
149

	
17.45%




	
Photovoltaic micro installation

	
186

	
21.78%

	
299

	
35.01%

	
204

	
23.89%

	
165

	
19.32%




	
Solar water heating

	
97

	
11.36%

	
442

	
51.76%

	
122

	
14.29%

	
193

	
22.60%




	
Heat pump

	
102

	
11.94%

	
417

	
48.83%

	
140

	
16.39%

	
195

	
22.83%




	
Hybrid or electric car

	
28

	
3.28%

	
418

	
48.95%

	
240

	
28.10%

	
168

	
19.67%











[image: Table] 





Table 4. Pro-ecological behavior taken up by respondents.






Table 4. Pro-ecological behavior taken up by respondents.





	

	
Always

	
Often

	
Sometimes

	
Rarely

	
Never

	
N/A




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Rainwater harvesting and its subsequent use in the household

	
315

	
36.89%

	
141

	
16.51%

	
99

	
11.59%

	
62

	
7.26%

	
149

	
17.45%

	
88

	
10.30%




	
Garbage sorting

	
820

	
96.02%

	
24

	
2.81%

	
3

	
0.35%

	
3

	
0.35%

	
3

	
0.35%

	
1

	
0.12%




	
Using public transport instead of a car

	
26

	
3.04%

	
62

	
7.26%

	
153

	
17.92%

	
361

	
42.27%

	
221

	
25.88%

	
31

	
3.63%




	
Using an electric bicycle/scooter instead of a car

	
59

	
6.91%

	
130

	
15.22%

	
208

	
24.36%

	
196

	
22.95%

	
193

	
22.60%

	
68

	
7.96%




	
Choosing products that have environmentally friendly packaging

	
128

	
14.99%

	
341

	
39.93%

	
253

	
29.63%

	
92

	
10.77%

	
33

	
3.86%

	
7

	
0.82%




	
Using low-energy household appliances

	
667

	
78.10%

	
124

	
14.52%

	
31

	
3.63%

	
21

	
2.46%

	
5

	
0.59%

	
6

	
0.70%




	
Using a reusable bag when shopping

	
624

	
73.07%

	
181

	
21.19%

	
39

	
4.57%

	
6

	
0.70%

	
4

	
0.47%

	
0

	
0.00%




	
Buying second-hand items

	
17

	
1.99%

	
180

	
21.08%

	
261

	
30.56%

	
221

	
25.88%

	
158

	
18.50%

	
17

	
1.99%




	
Using natural detergents

	
108

	
12.65%

	
299

	
35.01%

	
248

	
29.04%

	
132

	
15.46%

	
42

	
4.92%

	
25

	
2.93%




	
Saving water

	
477

	
55.85%

	
287

	
33.61%

	
72

	
8.43%

	
11

	
1.29%

	
3

	
0.35%

	
4

	
0.47%




	
Saving electricity

	
462

	
54.10%

	
313

	
36.65%

	
60

	
7.03%

	
12

	
1.41%

	
4

	
0.47%

	
3

	
0.35%




	
Saving gas

	
278

	
32.55%

	
165

	
19.32%

	
38

	
4.45%

	
10

	
1.17%

	
13

	
1.52%

	
350

	
40.98%




	
Saving paper

	
460

	
53.86%

	
308

	
36.07%

	
55

	
6.44%

	
7

	
0.82%

	
4

	
0.47%

	
20

	
2.34%




	
Rational use of food

	
157

	
18.38%

	
421

	
49.30%

	
219

	
25.64%

	
43

	
5.04%

	
4

	
0.47%

	
10

	
1.17%
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Table 5. Factors motivating the respondents to engage in pro-ecological behavior.
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1—Not Motivating

	
2

	
3

	
4

	
5—Very Motivating




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Caring for the environment

	
10

	
1.17%

	
10

	
1.17%

	
77

	
9.02%

	
240

	
28.10%

	
517

	
60.54%




	
Caring for one’ s health and that of one’s family

	
8

	
0.94%

	
4

	
0.47%

	
32

	
3.75%

	
127

	
14.87%

	
683

	
79.98%




	
Convenience of new solutions

	
18

	
2.11%

	
31

	
3.63%

	
128

	
14.99%

	
287

	
33.61%

	
390

	
45.67%




	
Legal requirements (e.g., garbage sorting)

	
58

	
6.79%

	
56

	
6.56%

	
139

	
16.28%

	
184

	
21.55%

	
417

	
48.83%




	
Financial factors (e.g., wanting to save on bills)

	
13

	
1.52%

	
19

	
2.22%

	
68

	
7.96%

	
199

	
23.30%

	
555

	
64.99%




	
Tax relief and government subsidies (e.g., My Water, My Electricity program, replacement of stoves)

	
75

	
8.78%

	
64

	
7.49%

	
123

	
14.40%

	
194

	
22.72%

	
398

	
46.60%




	
Willingness to follow the trend (growing popularity of ecology)

	
138

	
16.16%

	
118

	
13.82%

	
179

	
20.96%

	
185

	
21.66%

	
234

	
27.40%




	
Promotion of ecology (press, radio, TV, Internet and others)

	
127

	
14.87%

	
112

	
13.11%

	
185

	
21.66%

	
193

	
22.60%

	
237

	
27.75%
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Table 6. Factors limiting respondents in undertaking pro-ecological behaviors.






Table 6. Factors limiting respondents in undertaking pro-ecological behaviors.





	

	
1—Not a Barrier

	
2

	
3

	
4

	
5—Very Big Barrier




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Insufficient financial resources

	
163

	
19.09%

	
109

	
12.76%

	
229

	
26.81%

	
154

	
18.03%

	
199

	
23.30%




	
Lack of or insufficient information on financial support for pro-ecological investments (e.g., My Water, My Electricity, stove replacement)

	
171

	
20.02%

	
129

	
15.11%

	
207

	
24.24%

	
182

	
21.31%

	
165

	
19.32%




	
Difficulties in filling out applications for financing pro-ecological investments

	
221

	
25.88%

	
133

	
15.57%

	
176

	
20.61%

	
153

	
17.92%

	
171

	
20.02%




	
Need to change existing habits and customs

	
319

	
37.35%

	
184

	
21.55%

	
207

	
24.24%

	
102

	
11.94%

	
42

	
4.92%




	
Inconvenience of new, ecological solutions

	
278

	
32.55%

	
193

	
22.60%

	
217

	
25.41%

	
104

	
12.18%

	
62

	
7.26%
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Table 7. Respondents’ opinions on the degree of positive impact of particular pro-ecological behaviors on the environment.






Table 7. Respondents’ opinions on the degree of positive impact of particular pro-ecological behaviors on the environment.





	

	
1—Poor Impact

	
2

	
3

	
4

	
5—Very Strong Impact




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Rainwater harvesting and its subsequent use in the household

	
30

	
3.51%

	
36

	
4.22%

	
99

	
11.59%

	
155

	
18.15%

	
534

	
62.53%




	
Garbage sorting

	
18

	
2.11%

	
16

	
1.87%

	
58

	
6.79%

	
112

	
13.11%

	
650

	
76.11%




	
Using public transport instead of a car

	
53

	
6.21%

	
73

	
8.55%

	
258

	
30.21%

	
192

	
22.48%

	
278

	
32.55%




	
Using an electric bicycle/scooter instead of a car

	
83

	
9.72%

	
79

	
9.25%

	
201

	
23.54%

	
185

	
21.66%

	
306

	
35.83%




	
Choosing products that have environmentally friendly packaging

	
26

	
3.04%

	
56

	
6.56%

	
134

	
15.69%

	
218

	
25.53%

	
420

	
49.18%




	
Using low-energy household appliances

	
15

	
1.76%

	
26

	
3.04%

	
92

	
10.77%

	
200

	
23.42%

	
521

	
61.01%




	
Using a reusable bag when shopping

	
11

	
1.29%

	
16

	
1.87%

	
62

	
7.26%

	
142

	
16.63%

	
623

	
72.95%




	
Buying second-hand items

	
102

	
11.94%

	
107

	
12.53%

	
276

	
32.32%

	
183

	
21.43%

	
186

	
21.78%




	
Using natural detergents

	
24

	
2.81%

	
68

	
7.96%

	
215

	
25.18%

	
219

	
25.64%

	
328

	
38.41%




	
Saving water

	
19

	
2.22%

	
5

	
0.59%

	
55

	
6.44%

	
149

	
17.45%

	
626

	
73.30%




	
Saving electricity

	
16

	
1.87%

	
7

	
0.82%

	
64

	
7.49%

	
145

	
16.98%

	
622

	
72.83%




	
Saving gas

	
40

	
4.68%

	
17

	
1.99%

	
72

	
8.43%

	
148

	
17.33%

	
577

	
67.56%




	
Saving paper

	
15

	
1.76%

	
12

	
1.41%

	
77

	
9.02%

	
161

	
18.85%

	
589

	
68.97%




	
Rational use of food

	
10

	
1.17%

	
12

	
1.41%

	
72

	
8.43%

	
171

	
20.02%

	
589

	
68.97%
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Table 8. Relationship between respondents’ opinions on the degree of the positive impact of particular pro-ecological behaviors on the environment and their undertaking of these behaviors.






Table 8. Relationship between respondents’ opinions on the degree of the positive impact of particular pro-ecological behaviors on the environment and their undertaking of these behaviors.





	
Pro-Ecological Behavior

	
Opinions vs. Action in Practice

	
Descriptive Statistics

	
Spearman’s Rank Order Correlation




	
Mean ± Stand. Dev.

	
Median (Q25–Q75)

	
Min.–Max.

	
Confidence Interval

	
Stand. Error




	
−95.00%

	
+95.00%






	
Rainwater harvesting and subsequent household use (N = 766)

	
Opinion on impact (on a scale of 1–5)

	
4.35 ± 1.03

	
5 (4–5)

	
1–5

	
4.28

	
4.42

	
0.04

	
R = 0.32;

t(N − 2) = 9.21;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
3.54 ± 1.55

	
4 (2–5)

	
1–5

	
3.43

	
3.65

	
0.06




	
Garbage sorting (N = 853)

	
Opinion on impact (on a scale of 1–5)

	
4.59 ± 0.86

	
5 (5–5)

	
1–5

	
4.53

	
4.65

	
0.03

	
R = 0.12;

t(N − 2) = 3.48;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.94 ± 0.36

	
5 (5–5)

	
1–5

	
4.92

	
4.96

	
0.01




	
Using public transport instead of a car (N = 823)

	
Opinion on impact (on a scale of 1–5)

	
3.66 ± 1.19

	
4 (3–5)

	
1–5

	
3.58

	
3.74

	
0.04

	
R = 0.32;

t(N − 2) = 9.58;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
2.16 ± 1.01

	
2 (1–3)

	
1–5

	
2.09

	
2.23

	
0.04




	
Using an electric bicycle/scooter instead of a car (N = 786)

	
Opinion on impact (on a scale of 1–5)

	
3.67 ± 1.29

	
4 (3–5)

	
1–5

	
3.58

	
3.76

	
0.05

	
R = 0.38;

t(N − 2) = 11.67;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
2.58 ± 1.23

	
3 (2–3)

	
1–5

	
2.49

	
2.66

	
0.04




	
Choosing products that have environmentally friendly packaging (N = 847)

	
Opinion on impact (on a scale of 1–5)

	
4.12 ± 1.08

	
4 (4–5)

	
1–5

	
4.05

	
4.20

	
0.04

	
R = 0.39;

t(N − 2) = 12.25;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
3.52 ± 1

	
4 (3–4)

	
1–5

	
3.45

	
3.59

	
0.03




	
Using low energy consumption household appliances (N = 848)

	
Opinion on impact (on a scale of 1–5)

	
4.39 ± 0.92

	
5 (4–5)

	
1–5

	
4.33

	
4.45

	
0.03

	
R = 0.36;

t(N − 2) = 11.15;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.68 ± 0.71

	
5 (5–5)

	
1–5

	
4.63

	
4.73

	
0.02




	
Using a reusable bag when shopping (N = 854)

	
Opinion on impact (on a scale of 1–5)

	
4.58 ± 0.81

	
5 (4–5)

	
1–5

	
4.53

	
4.64

	
0.03

	
R = 0.3;

t(N − 2) = 9.29;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.66 ± 0.64

	
5 (4–5)

	
1–5

	
4.61

	
4.70

	
0.02




	
Buying second-hand items (N = 837)

	
Opinion on impact (on a scale of 1–5)

	
3.29 ± 1.27

	
3 (3–4)

	
1–5

	
3.20

	
3.37

	
0.04

	
R = 0.45;

t(N − 2) = 14.67;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
2.61 ± 1.08

	
3 (2–3)

	
1–5

	
2.54

	
2.69

	
0.04




	
Using natural detergents (N = 829)

	
Opinion on impact (on a scale of 1–5)

	
3.89 ± 1.09

	
4 (3–5)

	
1–5

	
3.81

	
3.96

	
0.04

	
R = 0.38;

t(N − 2) = 11.99;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
3.36 ± 1.06

	
3 (3–4)

	
1–5

	
3.29

	
3.43

	
0.04




	
Saving water (N = 850)

	
Opinion on impact (on a scale of 1–5)

	
4.59 ± 0.82

	
5 (4–5)

	
1–5

	
4.53

	
4.64

	
0.03

	
R = 0.31;

t(N − 2) = 9.64;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.44 ± 0.73

	
5 (4–5)

	
1–5

	
4.39

	
4.49

	
0.03




	
Saving electricity (N = 851)

	
Opinion on impact (on a scale of 1–5)

	
4.58 ± 0.81

	
5 (4–5)

	
1–5

	
4.53

	
4.64

	
0.03

	
R = 0.3;

t(N − 2) = 9.16;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.43 ± 0.73

	
5 (4–5)

	
1–5

	
4.38

	
4.48

	
0.02




	
Saving gas (N = 504)

	
Opinion on impact (on a scale of 1–5)

	
4.51 ± 0.88

	
5 (4–5)

	
1–5

	
4.44

	
4.59

	
0.04

	
R = 0.34;

t(N − 2) = 8.18;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.36 ± 0.9

	
5 (4–5)

	
1–5

	
4.28

	
4.44

	
0.04




	
Saving paper (N = 834)

	
Opinion on impact (on a scale of 1–5)

	
4.53 ± 0.84

	
5 (4–5)

	
1–5

	
4.47

	
4.58

	
0.03

	
R = 0.24;

t(N − 2) = 7.07;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
4.45 ± 0.7

	
5 (4–5)

	
1–5

	
4.41

	
4.50

	
0.02




	
Rational use of food (N = 844)

	
Opinion on impact (on a scale of 1–5)

	
4.54 ± 0.79

	
5 (4–5)

	
1–5

	
4.49

	
4.60

	
0.03

	
R = 0.24;

t(N − 2) = 7.16;

p < 0.001




	
Action frequency (on a scale of 1–5)

	
3.81 ± 0.81

	
4 (3–4)

	
1–5

	
3.76

	
3.87

	
0.03
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Table 9. Specification of latent and manifest variables in Model I and Model II.






Table 9. Specification of latent and manifest variables in Model I and Model II.





	

	
Latent

(Unobservable)

	
Manifest

(Observable)






	
Exogenous variables

	
Motivational factors

	
M1—Care for the environment




	
M2—Care for one’ s own health and that of one’s family




	
M3—Convenience of new solutions




	
M4—Legal requirements (e.g., mandating garbage sorting)




	
M5—Financial factors (e.g., wanting to save on utility bills)




	
M6—Tax relief and government subsidies (e.g., My Water, My Electricity Program, stove replacement)




	
M7—Willingness to follow a trend (e.g., growing popularity of going green)




	
M8—Promotion of environmental issues (press, radio, television, Internet etc.)




	
Limiting factors

	
O1—Insufficient financial resources




	
O2—Lack of or insufficient information on financial support for pro-ecological investments (e.g., My Water, My Electricity program, exchange of stoves)




	
O3—Difficulties in filling in applications for co-financing of pro-ecological investments




	
O4—Necessity to change current habits and customs




	
O5—Inconvenience caused by new, ecological solutions




	
Endogenous variables

	
Shopping

	
Z1—Choosing products with environmentally friendly packaging




	
Z2—Using low-energy consuming household appliances




	
Z3—Using a reusable bag when shopping




	
Z4—Buying second-hand items




	
Saving

	
S1—Saving water




	
S2—Saving electricity




	
S3—Saving gas




	
S4—Saving paper




	
Transport

	
K1—Using public transport instead of a car




	
K2—Using bicycle/electric scooter instead of car




	
Management of resources

	
R1—Rainwater harvesting and subsequent household use




	
R2—Garbage sorting




	
R3—Use of natural detergents




	
R4—Rational use of food
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Table 10. Estimated parameters of factor analysis (Model I).






Table 10. Estimated parameters of factor analysis (Model I).











	Relationship
	Evaluation
	Stand. Error
	p





	M1 <– Motivational factors
	0.345
	0.018
	p < 0.001



	M2 <– Motivational factors
	0.148
	0.012
	p < 0.001



	M3 <– Motivational factors
	0.475
	0.018
	p < 0.001



	M4 <– Motivational factors
	0.551
	0.025
	p < 0.001



	M5 <– Motivational factors
	0.345
	0.015
	p < 0.001



	M6 <– Motivational factors
	0.709
	0.026
	p < 0.001



	M7 <– Motivational factors
	1.174
	0.022
	p < 0.001



	M8 <– Motivational factors
	1.072
	0.026
	p < 0.001



	Z1 <– Shopping
	1.141
	0.35
	p < 0.01



	Z2 <– Shopping
	0.575
	0.181
	p < 0.01



	Z3 <– Shopping
	0.291
	0.102
	p < 0.01



	Z4 <– Shopping
	−0.358
	0
	



	S1 <– Saving
	0.509
	0
	



	S2 <– Saving
	0.507
	0.013
	p < 0.001



	S3 <– Saving
	0.550
	0.021
	p < 0.001



	S4 <– Saving
	0.381
	0.022
	p < 0.001



	K1 <– Transport
	0.532
	0.076
	p < 0.001



	K2 <– Transport
	0.852
	0
	



	R1 <– Management of resources
	1.056
	0.065
	p < 0.001



	R2 <– Management of resources
	0.051
	0.004
	p < 0.001



	R3 <– Management of resources
	0.556
	0.046
	p < 0.001



	R4 <– Management of resources
	0.586
	0.031
	p < 0.001
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Table 11. Estimated parameters of the recursive model (Model I).






Table 11. Estimated parameters of the recursive model (Model I).





	Relationship
	Evaluation
	Stand. Error
	p





	Shopping <– Motivational factors
	0.331
	0.097
	p < 0.001



	Saving <– Motivational factors
	0.737
	0.031
	p < 0.001



	Transport <– Motivational factors
	0.446
	0.05
	p < 0.001



	Management of resources<– Motivational factors
	0.664
	0
	p < 0.001
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Table 12. Estimated parameters of the factor analysis (Model II).






Table 12. Estimated parameters of the factor analysis (Model II).











	Relationship
	Evaluation
	Stand. Error
	p





	O1 <– Limiting factors
	−0.508
	0.051
	p < 0.001



	O2 <– Limiting factors
	−0.754
	0.041
	p < 0.001



	O3 <– Limiting factors
	−0.649
	0.043
	p < 0.001



	O4 <– Limiting factors
	−0.629
	0.034
	p < 0.001



	O5 <– Limiting factors
	−0.702
	0.031
	p < 0.001



	S1 <– Saving
	0.584
	0
	



	S2 <– Saving
	0.599
	0.015
	p < 0.001



	S3 <– Saving
	0.655
	0.026
	p < 0.001



	S4 <– Saving
	0.465
	0.023
	p < 0.001



	K1 <– Transport
	0.422
	0.058
	p < 0.001



	K2 <– Transport
	0.463
	0.073
	p < 0.001



	R1 <– Management of resources
	1.356
	0.101
	p < 0.001



	R2 <– Management of resources
	−0.008
	0.006
	p = 0.155



	R3 <– Management of resources
	0.980
	0
	



	R4 <– Management of resources
	0.530
	0.049
	p < 0.001
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Table 13. Estimated parameters of the recursive model (Model II).






Table 13. Estimated parameters of the recursive model (Model II).





	Relationship
	Evaluation
	Standard Error
	p





	Shopping <– Limiting factors
	0.456
	0
	p < 0.001



	Saving <– Limiting factors
	0.847
	0.032
	p < 0.001



	Transport <– Limiting factors
	0.596
	0
	p < 0.001



	Management of resources <– Limiting factors
	0.595
	0.037
	p < 0.001
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