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Abstract

:

The theory about the impact of farm size, income and assets on the environmental approach of farmers is ambiguous. We contribute to the existing discussion in two ways. Firstly, we look for the determinants of the environmental approach. Secondly, we treat farm size as a heterogeneous factor, affected not only by the value of assets but also flows of incomes. The main objective of the article is, therefore, to recognize the impact of assets and income on the environmental approach of agricultural producers. We analyze the results of surveys carried out in 2020 on a group of 120 farms from the Wielkopolska region (Poland), using structural equation modelling (generalized structural equation modelling (GSEM)-multiple indicators and multiple causes (MIMIC) model). Our results indicate that both the income and assets of the agricultural producers have a positive impact on their approach to the environment. However, to a greater extent, the farmer’s approach to the environment is influenced more by income than by assets. This may be influenced by the capitalization of subsidies in the price of agricultural land, which makes this element of farm assets detached from real processes. It is easier for farms with a higher income and assets to realize the orientation towards sustainability.
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1. Introduction


The assets of farms as a productive resource determine the possibilities of creating agricultural income. These, in turn, through investments and the accumulation of assets, have an impact on further farm development [1]. This perspective is in line with the classical approach, in which the importance of production factors (in the case of our article, it is the assets) for the functioning of business entities is exposed. In the study, we have extended this approach to the element of the behavioral factor. It is about the approach to the environment among farmers. In this way, the discussed dependencies have a broader research perspective, which is consistent with the current trend of research within complexity economics [2] or sustainable development.



The environmental context of these processes is gaining now in importance in the European Union (EU). This is due to social expectations, changes in the instruments of the EU common agricultural policy (CAP), the increased value of the non-productive functions of agriculture [3,4], as well as the growing interest in sustainable development. The latter has been the main driver for the operation of programs under various EU funds for over two decades. Therefore, the regulations at both the European and the national level are adjusted to this effect in terms of support, but also penalize entities if certain environmental standards are not fulfilled. At this point, it is worth emphasizing that the international situation as regards the relations between the economic and the environmental dimension of the functioning of agricultural holdings is particularly diverse between the EU countries and non-EU countries, as well as with countries with a low level of economic development. This results from the relatively high environmental standards applicable in the EU countries. In the article, we also refer to examples from the results of studies from various other parts of the world. Therefore, a question arises as to the relation of the economic situation (by prism assets, income) and the environmental context of the functioning of agricultural holdings. Due to the fact that the entity acting in the economic and environmental area is an agricultural producer (farm holder), the article refers to his/her environmental approach, which allows to take into account also non-economic contexts (knowledge, environmental awareness, plans). Therefore, the main objective of the article is to recognize the impact of assets and income on the environmental approach of agricultural producers through the example of the Wielkopolska region in Poland (Wielkopolska is one of sixteen voivodeships (regions) in Poland. It is located in the western part of Poland. The region is relatively economically well-developed by Polish standards, especially in terms of agriculture and the agri-food industry. The utilized agricultural area is 11.3% of all Poland, which gives it second place of all regions in Poland in this respect). In this way, the orientation of a given farm for the future in the environmental field will also be approximated. It will allow us to formulate initial assessments of the impact of assets and income on sustainable development.



This problem is important from both a theoretical and an applied perspective. In the first case, it is about examining the impact of income and assets on the environmental approach of the farmers. There are ambiguous opinions in the literature on this matter. On the one hand, it is indicated that small farms, i.e., those with low income and assets, are more environmentally friendly due to, for example, lower environmental pressure [5]. On the other hand, different studies stress that larger units have a better chance for sustainable development and thus there is a positive relationship between the economic and environmental dimensions [6,7,8,9]. In this latter case, the wider financial possibilities that enable the implementation of pro-environmental investments, as well as more efficient use of environmental investments, are emphasized.



The applied dimension of our research concentrates on indicating postulates for the EU CAP regarding the indirect support of sustainable growth of agriculture, through properly directed general programs of support. Should we support economically stronger farms, often with capital-intensive development directions, or rather help smaller units? This issue gains in importance taking into account that smaller farms dominate in Europe and they constitute an important structural element of rural areas. Moreover, the question arises, is there a conflict between the economic (high income, larger assets) and the environmental objectives in agricultural holdings [10]?



We contribute to the existing discussion about the impact of size on farms’ sustainability in two ways. Firstly, we look for the determinants of the environmental approach. This strategy is different from the typical one, where a synthetic measure of the environmental pressure is constructed and regressed. Secondly, we treat farm size as a heterogeneous factor, affected not only by the value of assets but also flows of incomes. Furthermore, we check for the relative importance of these measures. We employ the results of surveys carried out in 2020 on a group of 120 farms from the Wielkopolska region (Poland). Structural equation modelling (with its different types of models) was used in the research on issues on agricultural economics. The article consists of six parts: Introduction, Literature Review, then Materials and Methods, Results, Discussion and Conclusions. In the Introduction, we present the motivation to conduct the research, and hypotheses; in the Literature Review, the current state-of-the-art on the raised issues; then, we explain the methodology used. Afterwards, we analyze the obtained research results, which we compare with other outcomes, and at the end of the article, we present our conclusions, reflections and the implications for policy adjustments.




2. Literature Review


Two main theoretical issues need to be addressed at the very beginning of this study. First are the metrics of farms’ environmental impact, and second are the potential relationships between this impact and the farm’s assets and incomes. Beginning with the problem of the metrics, in the previous studies, a number of indicators were used to investigate the environmental sustainability of agriculture [6,7,11,12]. Moreover, a broader review of environmental indicators (as well economic, social and institutional indicators) was presented by Mukherjee et al. (2016) [13].



There is no simple relation between a farm’s size and its influence on the environment. On the one hand, D’Souza and Ikerd [14] suggested that large (industrial) farms due to their size, mechanization and specialization (and other reasons) tend to decline the sustainability of agriculture, and in this way an environmental approach, while small farms due to the lower intensity of land use and providing of public goods contribute (to a larger extent) to environmental sustainability. Similar conclusions are provided by Kirner and Bartel-Kratochvil [15]. According to their research, small farms, mountain farms and organic farms tend to provide greater environmental services per unit of agricultural land. However, larger farms, non-mountain farms and conventional farms achieve better values for some environmental indicators when these are related to the produced output. On the other hand, [12] stressed the significant effect of the farm size (which is related to income and asset value) on the environmental performance of lowland livestock farms—according to them, the bigger the holding, the better the environmental performance (measured by the Agri-Environmental Footprint Index). They point out that large farms use land less intensively, and provide greater proportions of low-input habitats, increasing the values of land use diversity. In contrast, small livestock farms use more energy and water per ha of utilizable agricultural area (compared with the large farms).



Based on a survey among farmers in the North Central region of the USA, Den Biggelaar and Suvedi [16] distinguished three groups of farmers: conventional, transitional and sustainable farmers. All of them aim to obtain a good quality of life but are using different ways to achieve it. Sustainable agriculture technologies and practices may be profitable alternatives to conventional ways of farming while simultaneously being less environmentally damaging. In Belgium, fruit growers using different farming systems (traditional versus integrated fruit production (IFP)) achieve similar incomes; however, IFP is more environmentally friendly (due to reduced pesticides use). From this point of view, farmers can be profitable with a lower environmental pressure [17]. Ryan et al. [18] proved that the top-performing dairy farms (in economic terms measured using the productivity of labour, land, profitability, market orientation and farm viability) tended to be the best-performing farms from an environmental sustainability perspective (in this particular case: the lowest greenhouse gas emissions per unit of product). In such a situation, growing efficiency and productivity generate increased profits, without growing negative environmental effects. Dolman, Vrolijk and de Boer [19], investigating economic, environmental and societal performance among Dutch fattening pig farms, pointed out that there are agricultural entities which outperform simultaneously in the economic, environmental and societal fields. Similar findings can be found in the article by De Koeijer et al. [10]. According to their research, Dutch sugar beet growers achieve economic and environmental efficiency at the same time, and there is a potential to improve the results without conflicts between economic and environmental goals. Farmers that concentrate on maximizing output given certain inputs may follow the best strategy to combine achieving economic profits and environmental effects. Based on research on fruit farms (apple-growing) in Switzerland, Mouron et al. [20] proved that there is no relation between increasing farm incomes and growing environmental pressure expressed by ecotoxicity, eutrophication and non-renewable energy use. Haileslassie et al. [6], investigating divergent farms in the dryland farming systems in India, pointed out the need to improve the economic performance of farms in order to increase investments in the environment. They found a positive relation between economic and environmental effects in general, but there were differences when taking into account different typologies of farms. The positive relations concerned the following: (1) small and extensive farms; (2) irrigation-based and intensive farms; and (3) small and medium and off-farm-based farms, but there was a trade-off between the mentioned fields of sustainability observed for the following: (1) marginal and off-farm-based farms; and (2) irrigation-based semi-intensive farms.



Higher sustainability of agricultural holdings results from these farms receiving agro-environmental payments, which increases farm income. These payments directly improve the economic and social sustainability as well as environmental sustainability, as these payments are due for the delivery of public goods [7]. According to Tang et al. [21], due to the higher profitability and subsidies under the “Grain for Green” project in China, farm incomes increased significantly. In turn, it resulted in the conversion of almost all sloped farmland into terraces, forest and grassland, which contributed positively to the improvement of the natural environment in the involved regions. Coffee smallholders are applying agro-ecological or agro-forestry practices which among others decrease dependence on agro-chemical inputs (benefit for the environment) and help them to diversify incomes, which is positive in economic terms [22]. The higher the farm’s income from selling agricultural products, the higher the sustainability (overall). Particular impact can be indicated in the socio-economic area [7].



Gomez-Limon and Sanchez-Fernandez [7] indicated that greater sustainability (overall) is characteristic for large farms (with the large agricultural area), because: (a) they achieve economies of scale in their agricultural production, which leads to higher (economic/technical) production efficiency; (b) they generate sufficient income to sustain agricultural activity among farm owners; and (c) they provide more positive environmental externalities (public goods). The advantages of the largest farms (which have bigger assets due to the value of the possessed agricultural land and higher incomes) in the environmental field result from several factors:




	
They can better implement techniques which are effective in economic terms and ecologically compatible (minimizing soil cultivation and direct sowing);



	
They have a more diversified and extensive range of agricultural products (greater possibilities to spread the work-load over the year);



	
They have greater opportunities to participate in agro-environmental programs (because of lower transaction costs, and better adjustment to the requirements of programs).








Similar conclusions can be found in the paper of [23], namely, larger farms are better at implementing environmentally friendly practices (crop rotations, crop diversification, agro-forestry), which involves a more environmentally friendly approach by the farmers. Studies on farming systems on the Chinese Loess Plateau have proven that limited access to capital and lack of technical agronomic support were serious obstacles to the restoration of the environment and in the broader sense, the development of agriculture [21]. Further, Clement et al. [24] noted that not enough capital resources (i.e., potentially lower sustainability in economic terms) limit the potential and interest of a farm to implement eco-friendly agricultural practices.



In practice, it may happen that the objectives of individual cases linked with economic, environmental or social dimensions are contradictory. It can lead to situations in which growing farm income is accompanied by greater pressure on the environment or increasing stratification of incomes and assets among farmers. Current crops could be more beneficial in economic terms (incomes) but not desirable in environmental ones. In this particular case, higher incomes could be achieved while neglecting the environment [25]. Ripoll-Bosch et al. [5], investigating sheep farms (in different farming systems) in north eastern Spain, emphasized a clear trade-off between the economic and environmental goals, which is the higher the economic sustainability, the lower the environmental sustainability.



Bou Dib et al. [26] pointed out that striving for higher incomes in the poor part of Indonesia’s population leads to an increase in the area of oil palm cultivation, which, however, is at the expense of the natural environment and society. The fast expansion of palm oil in Southeast Asia (including Indonesia, Malaysia) may be conducive to negative externalities, especially in the environmental field (tropical deforestation, loss of biodiversity, increasing greenhouse gas emissions) and the social one (land property conflicts, social inequality). Switching from rubber to palm oil may reduce the environmental quality due to usually higher input intensities by the cultivating of the latter product. Similarly, Jezeer et al. [22] indicated that crops like cocoa and coffee (besides palm oil and rubber) improve the economic performance and increase short-term income. In the long-term, however, it is at the expense of the environment. Fernandes and Woodhouse [27] prove that, in the context of the three dimensions of sustainable development, ecological family farms in southern Brazil achieve better environmental and social effects, but worse economic results, resulting from the costs of the marketing of agro-ecological products. This confirms the existence of the trade-off between economic and environmental goals. Increasing the production scale (above a certain level) and farms’ efficiency causes negative effects on the environment, i.e., the risk of land degradation, reduction in biodiversity and pollution of groundwater and air. The risk of the negative impact increases with the growing accumulation and intensification of production [28]. Thus, in the light of the studies referred to, the relationship between the economic dimension connected with income, the value of assets, the productivity of farm operations and the environmental context is complex and ambiguous.



As aforementioned, the goals in the three pillars of the concept of sustainable development can potentially be divergent. The growing and competing claims on biological resources may cause adverse environmental and social effects [29]. Sometimes ecological sustainability is overlooked in official strategies. Bennich et al. [29] suggested that in practice, there is no equality between all three fields in the concept of sustainable development (economic, social and environmental purposes). The other issue is achieving the purposes in these three dimensions in the short- and long-term. Falcone et al. [30] suggested the existence of tensions between these two perspectives, which should be considered both on the level of the whole economy and agriculture (i.e., more profitable monoculture crops in the short-run versus lower income because of a higher diversity of crops but maintaining the viability of land in the long-term).



The environmental approach among farmers in Wielkopolska which we are investigating is strictly connected with the bio-based economy concept, as the core of this idea is to achieve parallel economic and environmental goals. Bennich et al. [29] described a bio-based economy as an opportunity to achieve climate change mitigation, a competitive advantage linked to knowledge generation, novel biomass applications and better and more effective management of resources, especially fossil-based ones. A bio-based economy can support to a greater extent (than other economic systems) the transition towards sustainability [30]. It suggests that the bio-based economy might be a tool to achieve sustainability in the long-term. Sarkar et al. [31] indicated the advantages of a sustainable bioeconomy, which allows for achieving environmental and economic goals at the same time, i.e., to reduce greenhouse gas emissions and to decrease the dependency on non-renewable resources.




3. Materials and Methods


To achieve the goals stated for this research, we decided to follow the procedures of structural equation modelling (SEM). This method has already been used in research on issues of agricultural economics. Among others, we can find SEM applied in the following works: Hadrich and Olson [32] (farm size and farm performance); Jürkenbeck, Heumann and Spiller [33] (consumer acceptance of different vertical farming systems); Li, Mi and Zhang [34] (farmers participation in rural tourism); Mariyono [35] (welfare of farmers’ households in Indonesia); Mariyono [36] (improvement of rural livelihoods through the agribusiness sector in Indonesia); Rezaei, Seidi and Karbasioun [37] (pesticide exposure reduction); Luu et al. [38] (farmers’ intentions for climate change adaptation in agriculture); and Xu and Sun [39] (relative deprivation in the sustainable development of rural tourism).



According to Klein [40], the SEM method can also be described as a covariance structure analysis. The particular feature of this method that has determined its use in this study is the possibility of analyzing the latent variables, which reflect hypothetical constructs or factors, which are explanatory variables presumed to reflect a continuum that is not directly observable. In this research, we try to explain differences in the approach to the environment (env_approach) among farmers, which is this kind of hypothetical construct. In the classical approach to SEM, only continuous variables can be used as the indicators of the latent construct. However, the variables used in this research are also on the binary and ordinal scale. This is why we decided to use the generalized structural equation modelling (GSEM) approach in the configuration proposed by Rabe-Hesketh et al. [41], but without a multilevel component. The main advantage of GSEM over SEM is that it drops the observed variables and latent variables from the joint normality assumption, which is obviously violated in the case of non-continuous variables. However, many of the structural equation modelling statistics are dependent on this assumption, including goodness-of-fit tests [42]. Due to this, they are not applicable in the case of GSEM, which is the main disadvantage of this method. Due to lacks in this aspect, more attention has to be given to the statistics describing single variable significance, such as standard errors. The quality of this parameter depends on the distribution assumption of the errors. To prevent misspecification in this aspect, we assumed that errors, not normality and heteroscedasticity, may be an issue in the case of this study and we used the quasimaximum likelihood (QML) method, where standard errors are adjusted with the Huber/White/sandwich technique. Especially, heteroscedasticity is probable as long as we deal a lot with data concerning incomes, where it is normal for a variance to be higher among the groups of higher incomes.



All of the estimation has been done using the STATA 15 software. In the formal description of the procedures, we base our data on the information provided in the STATA manual [42]. In general, three families of variables have been included in the model. The Bernoulli family refers to binary variables, for which the log pf conditional probability mass function is


log f (y|μ) = y log μ + (1 − y) log(1 − μ),



(1)




where μ is also known as the probability of a success. An example of such a variable is plans, where farmers declare whether or not they plan to invest in renewable energy sources.



The ordinal family refers to a variable, where the response Y is assumed to take on one of the k unique values. The actual values are irrelevant except that higher values are assumed to correspond to “higher” outcomes. Assuming that Y takes on the values 1,…,k, the ordinal family with k outcomes has cutpoints κ0, κ1, …, κk, where κ0 = −∞, κy < κy+1, and κk = +∞. Given a linear prediction z, the probability that a random response Y takes the value y is


Pr(Y = y|z) = Pr(Y* < κy − z) − Pr(Y* < κy−1 − z),



(2)




where Y* is the underlying stochastic component for Y. The distribution for Y* is determined by the link function, which we assumed to be logit. It assigns Y* the extreme value distribution. An example of such a variable is self_assess where farmers evaluate their approach to the environment on a 1–5 Likert-type scale.



The link function defines the transformation between the mean and the linear prediction for a given response. If Y is the random variable corresponding to an observed response variable y, then the link function performs the transformation


g(μ) = z,



(3)




where μ = E(Y) and z is the linear prediction. In practice, the likelihood evaluator function uses the inverse of the link function to map the linear prediction to the mean. The most common logit link function has been assumed for ordinal and Bernoulli family variables and it is


g(μ) = log μ − log(1 − μ),



(4)




and its inverse is


μ = g−1(z) = 1/(1 + ez),



(5)







The Gaussian family refers to all the continuous variables and is synonymous with the normal distribution. The log of the conditional probability density function is


log f (y|μ, Σ) = −½ {d log2π + log|Σ| + (y − μ)′ Σ−1(y − μ)},



(6)




where d is the dimension of the observed response vector y, μ is the mean of the responses and Σ is the variance matrix of their unexplained errors. An example of such a variable is assets, which represents a logarithm of the value of the farm’s assets.



The model is fitted via the maximum likelihood. The likelihood is computed by integrating out the latent variables. Let θ be the vector of the model parameters, y be the vector of the observed response variables, x be the vector of the observed exogenous variables and u be the r × 1 vector of the latent variables. Then, the marginal likelihood looks something like


L(θ) = ∫Rf(y|x, u, θ) φ (u|μu, Σu)∂u



(7)




where R denotes the set of values on the real line in the r-dimensional space, θ is a vector of the unique model parameters, f(∙) is the conditional probability density function for the observed response variables, φ (∙) is the multivariate normal density for u, μu is the expected value of u and Σu is the covariance matrix for u. All auxiliary parameters are fitted directly without any further parameterization, so we simply acknowledge that the auxiliary parameters are among the elements of θ. For a single-level model with n response variables, the conditional joint density function for a given observation is


f(y|x, u, θ) = n∏i=1fi(yi|x, u, θ)



(8)







Except for the ordinal family, we use the link function to map the conditional mean


μi = E(yi|x, u)



(9)




to the linear prediction


zi = x′βi + x′Λiu



(10)




where βi is the vector of the coefficients and Λi is the matrix of the latent loadings for yi. For notational convenience, we will overload the definitions of f(∙) and fi(∙) so that they are functions of the responses and model parameters through the linear predictions z′ = (z1, …, zn). Thus, f(y|x,u,θ) is equivalently specified as f(y,z,θ), and fi(yi|x,u,θ) is equivalently specified as f(yi,zi,θ). In this new notation, the likelihood is


L(θ) = ∫Rf(y,z,θ) φ (u|μu, Σu)∂u =

={(2π)r/2(|Σu|)½}−1 ∫R exp{log f(y,z,θ) − ½(u − μu)′ Σu−1(u − μi)}∂u



(11)







Due to the fact that the integral in Equation (11) is generally not tractable, a numerical method for its estimation must be used. We followed here the most common procedure of the Gauss–Hermite quadrature. Its detailed description can be found in [42].



An important advantage of the use of the SEM and GSEM methods is the possibility to present the model in graphical notation, as a path diagram. The diagram of our model is presented in Figure 1. It is of the multiple indicators and multiple causes (MIMIC) type, which means that the observed causes determine a latent variable, which in turn determines multiple indicators. This type of model has two components—a measurement and a structural one. In the measurement component, we distinguish 4 indicators of the environmental approach (env_approach). In the structural part, we analyze the impact of two sets of variables on the farmers’ environmental approach. The first set consists of three variables describing the wealth of the farmer. The second set consists of 23 variables grouped in seven areas which may have an impact on the farmer’s approach to environment specialization, farm size, land ownership, environmental pressure generated by the farm, subsidies, education and experience and professionalization. A detailed description of all variables and the way they were transformed is provided in Table S1 in the Supplementary Materials. Justification of the transformation was threefold. Firstly, in some variables, we identified obvious outliers (value higher or lower than the mean +/− three standard deviations). These observations have been excluded. Secondly, some variables were lacking from the univariate normality. In their case, we used the logarithm function. Thirdly, some variables caused problems with the model’s convergence due to their variance and covariance being relatively high or small (see [36]). They have been multiplied with a proper constant. Descriptive statistics of all the variables are available in Table S2 in the Supplementary Materials. Due to the fact that we analyze not only continuous but also discreet variables, we report not only the Pearson, but also the polychoric correlation. These values have been calculated using the method proposed by Kolenikov and Angels [43].



The context in which we use the SEM procedure is that of the model generation. In this approach, we seek the model configuration which “makes theoretical sense, is reasonably parsimonious and its correspondence to the data is acceptably close” [40]. Common for all our model settings is the measurement component, against which we test different combinations of potential determinants. As the main goal of the paper is to assess the impact of wealth, three variables describing this issue are the base for the three main settings of the model, to which we further added variables describing other factors, seeking the best combination. This procedure leads to the verification of three main hypotheses:

H1. 

The wealth (income, the value of farms assets) of the farmer has a significant, positive impact on the farmer’s approach to the environment;





H2. 

Income is more important than assets to explain the farmer’s approach to the environment;





H3. 

Wealth is the most important factor of the farmer’s approach to the environment.







Due to the fact that for the GSEM models overall goodness-of-fit statistics are unavailable, in comparison, we based our data on the Akaike information criterion (AIC) and the Bayesian information criterion (BIC). In both cases, the lower the value is, the better the model. Another statistic important for the verification of the stated hypotheses would be the standard errors of the exogenous variables. This research strategy is not as straightforward as probably the most obvious approach, to use latent variables describing wealth and other factors instead of one indicator metric. However, taking into account the relatively small sample (N = 120) we analyzed, the reliability of a more complex model would be questionable.



The theoretical justification for the potential determinants of the approach to the environment is presented in Table 1. When it comes to the indicators of the environmental approach of the farmers, they describe four aspects:




	
Knowledge—in which proxy is a declaration about being familiar with terms: sustainable agriculture, integrated agriculture, organic agriculture, Codex Alimentarius;



	
Actions—in which proxy is a sum of the actions undertaken to improve the environment, such as the reduction in plant protection products, reduction in fertiliser consumption, reduction in stocking density, afforestation and set-aside, among others. The full list is available below, see Table S1;



	
Self-assessment—in which proxy is the answer given in the Likert scale 1–5 to the question: “How do you assess your awareness of ecology and sustainable development?”;



	
Plans—in which proxy is the answer to the question: “Whether you intend to install an alternative energy source?”.








This combination reflects the most important aspects of the approach to the environment—real and declarative knowledge about the impact of the farmer’s actions to the environment, as well as past and planned future actions to minimize this impact.



As the anchor (reference variable) for env_approach, the variable knowledge has been used, following the suggestion by Klein [40] to use the indicator with the most reliable score. Knowledge was selected as “the most representative”, which means the highest average correlation with other indicators. In this context, it is important to test for the overall score reliability. The most often assessed issue is the internal consistency reliability, which refers to the degree to which responses are consistent across the items within a measure. To measure this issue, the value of Cronbach’s alpha is reported. For the items included in env_approach, the latent variable is α = 0.602, which means that it exceeds the suggested threshold of 0.5 [40].



Due to the fact that each distinguished factor (comp. Figure 1, Table S1) is represented by more than one variable, some reduction was necessary. In Table S3 in the Supplementary Materials, we present the estimates of the models describing the variables and the best fitted control variables of the variables within the specified factors (comp. Figure 1, Table S1). The true number of the models estimated in this research is higher, but their fit was worse than the models presented in the earlier mentioned tables, so we decided not to report them. We will present only those models with control variables “representative” for each of the possible seven distinguished factors influencing the environmental approach of the farmers. The best model was selected, as we have mentioned before, based on the AIC and BIC criteria as well as taking into account the theoretical knowledge of the studied phenomena. A summary of our research strategy is presented in Table 2.



Summing up the proposed research strategy, it is important to underline that, to the best of our knowledge, GSEM is the only method allowing to model latent variables based on non-continuous, not-normally-distributed variables. However, the inclusion of binary and ordinal variables precludes the overall goodness-of-fit tests for the models, which base on the normal distribution assumption, which is one of the limitations of this research, though, basing on the earlier studies implementing this method [50,51], we backed our reasoning on the variables’ standard error statistics. Another limitation we faced in this research was the inability to include latent variables for the control factors (specialization, farm size, etc.) due to the limited sample size. However, we overcame this issue with a multiple step approach in which we identified the most representative variables for each feature (see Table S3). Finally, we faced a limitation common to all SEM, GSEM and non-experimental methods, regarding the possibility of identifying causal relationships [40]. On the other hand, the advantage of this research is the careful examination of alternative models which minimizes the confirmation bias risk, which is usually not well-covered in SEM studies [40].



As a data source, we use the results of surveys carried out in January and February 2020 on a group of 120 farms from the Wielkopolska region in Poland, which are a part of the farm accountancy data network (FADN). The research tool was an interview questionnaire entitled: “Assets and income in agricultural holdings in the paradigm of sustainable development”. The selection of holdings for the research sample was based on the economic size of the farms (ES6). Economic size class is defined as the sum of the standard value of agricultural output, the so-called standard output (SO—the average monetary value of the agricultural output at the farm gate price of each agricultural product crop or livestock in a given region), and is expressed in thousands of EUR. The analyses used the delimitation of six classes of economic sizes: very small farms ES1 (size EUR 2–8 thousand SO), small ES2 (EUR 8–25 thousand SO), medium ES3 (EUR 25–50 thousand SO) medium-large ES4 (EUR 50–100 thousand SO), large ES5 (EUR 100–500 thousand SO) and very large ES6 (over EUR 500 thousand SO), and production types (TF8) (the system for distinguishing eight types of production of agricultural holdings within the framework of the EU FADN agricultural accounting according to the predominant production direction). Due to the relatively low number of holdings from groups ES1 and ES6 which are conducting agricultural accounting in Wielkopolska (respectively 31 and 9), units from groups ES2–ES5 were selected for the research. In the case of the production types of the farms, farms specializing in field production (TF1), milk production (TF5), other grazing livestock (TF6), granivores (TF7) and mixed (TF8) were included. A quota selection of the number of farms for the survey was applied. For this purpose, the assumed number of the surveyed farms (120) was divided proportionally taking into account both the economic size (ES2–ES5) and production type of the farms (TF1, TF5–8), which occurs in the group of farms conducting agricultural accounting according to FADN in Wielkopolska. At the next stage of the study, specific numbers of farms were drawn for the study using the records of the Institute of Agricultural and Food Economics in Warsaw. Next, interviewers were assigned to the selected farms.



With reference to descriptive statistics of the surveyed group of farms (Table 3), it should be stressed that our sample is characterized by economic results better than the average farm in Poland, also than the average FADN farm. This concerns the size of production resources, production intensity, productivity, the value of agricultural production, income level and scale of investments. These characteristics relating to average sizes are comparable to farms from some countries of Southern Europe (Italy, Portugal), more favorable than in Greece and less favorable than in Spain. Of course, the structure of production is different in these countries, and the production of fruit and vegetables (especially grapevine cultivation) is important. In the case of the Wielkopolska region, the production of pigs dominates, the agri-food industry is well-developed (in comparison with Poland as a whole) and farms are strongly linked to the market in comparison with other regions in Poland. Not without significance is also the proximity of sales markets in Germany and the area’s convenient location in Poland. The average, relatively low age of a farm manager is also noteworthy. At the same time, as much as 32% of farm managers in the sample were under 40. In the case of the national sample, it was about 21%, while the average for EU countries is about 12%. This indicates a relatively young group of respondents.




4. Results


In this section, we present the most important results of our estimations. Some of the supplementary estimations have been moved to the Supplementary Materials. However, the numeration of the models is continuous including those in the Supplementary Materials. The first step of the research was to test the pure impact of wealth on the environmental approach. The models describing these issues are presented in Table 4. Four main remarks can be made based on these results. Firstly, both assets and income, included in models (2) and (3), were significant predictors for the env_approach and models with them had generally better (lower) AIC and BIC statistics than the basic model (1). Secondly, their impact is positive, which is in line with the theory. Thirdly, we see that the impact of incomes is more reliable, which is indicated by the lower p-value and seen even better in model (4), where both variables are included. In this setting, assets lost significance and the model became less adequate (in the light of BIC). Fourthly, the best fitted setting is (5)—the one with an interactional variable. Interestingly, the interaction variable has a negative sign. This can be interpreted as the situation in which the relationship between income and the env_approach changes direction under the different levels of assets. When the level of assets is high, higher income has a negative impact on the env_approach. This outcome is symmetrical and we can also say that the positive effect of assets on the env_approach turns to negative under higher levels of income.



On the other hand, for smaller and less profitable farms, an increase in both of these variables has a strictly positive effect on the env_approach. In the “mixed” situations, the total effect is unclear due to the unknown values of marginal effects under different levels of income and assets. Their estimation goes beyond the scope of this study, but is also an interesting area for further research. However, one must be aware that these effects will vary highly depending on the general economic and environmental situation in the analyzed region/country. Besides, it should be noted that the impact of this variable is relatively small compared with the importance of income and wealth and is therefore corrective. This is a premise for extending the spatial scope of our research. One may also argue that the situation of a low income and high value of assets is very unlikely. Higher income is usually a function of higher investments in assets and investments in assets are possible due to higher income. However, this is not so clear in the case of agriculture. In our sample, the correlation between assets and income was only 0.43. In general, farmers who invest a lot do not necessarily have a higher income, due to higher costs on the farms, where an assets-intensive model of production is used. Another reason for this might be the value of the land, which rises independently from the farmers’ actions. In addition to the abovementioned remarks, because assets and income are expressed as a logarithm of a true value, we can compare the impact of both on the environmental approach. From model (2), we can say that the env_approach increases from 0.0104 to a 1% increase in the value of assets. From (3), we know that a 1% increase in income can be associated with a 0.0093 change in the env_approach. In model (5), these figures are respectively 0.039 and 0.085. Knowing that the latent variable scales from −5 to 5 (scale of knowledge), we can assess this impact as not very strong.



The results presented in Table 4 can be a prerequisite to positively verify H1 about the significant, positive impact of wealth on the farmer’s approach to the environment and H2 about the greater significant impact of income than assets. However, to finally accept these hypotheses, we must check for the robustness of the presented model. For this, we use a set of variables describing other theoretically justified factors influencing the farmer’s approach to the environment. We present models explaining the env_approach which include the interaction of assets and income and control variables in Table 5 (and Table S3 in the Supplementary Materials). Basing on them, we can describe this dependence as stable. In Table 5, variables are presented in combinations representing a backward, stepwise regression based on the p-value criterion. The new model (12) contains one control variable which is statistically significant and has a positive impact on the env_approach, which is education (at least the secondary, agricultural education).



Basing on the presented results (Table 4 and Table 5), we can with much more confidence positively verify hypotheses 1–3. The variables referring to wealth (assets, income) definitely had the most stable, significant and robust impact on the environmental approach of farmers in the Wielkopolska region. Including into the model the interaction of assets and income shed new light on the direction of dependence, which generally is positive. During the robustness checks, we identified other potential factors of the environmental approach—the farm size, generated pressure and the fertilizers used per ha of UAA. However, the relation between these variables and the env_approach was not as stable and significant as in the case of wealth, which calls for an interpretation of these conclusions to be approached with due caution.




5. Discussion


The results of the research indicate an important role of both the income from agriculture and the value of farm assets in shaping the env_approach of the agricultural producers in the Wielkopolska region. Their increase, as previously highlighted, has a positive impact on the analyzed latent variable. This could mean that wealthier farmers have a more pro-environmental approach. At the same time, as it was mentioned earlier, if in a certain simplification we identify the env_approach variable with a sustainable orientation, especially in the environmental field, then we can notice that both income and assets are conducive to this orientation. The primary condition for undertaking pro-environmental actions, including environmental investments at the level of farms, is (usually) that of capital. Many times, smaller farms with limited income do not undertake investments related to environmental welfare in the broad sense. It is possible that only when the environmental Kuznets curve [52] is met, according to which it is only met when a certain level of economic development (agriculture) is exceeded, the environment can be valued higher.



The existing pro-environmental trend in the EU’s agricultural policy as well as the growing awareness of agricultural producers, and the growing social pressure associated with it, are also important here. This makes it necessary to take actions in the environmental area (meeting the cross-compliance conditions, or in terms of receiving payments for greening), and on the other hand, there is a growing awareness and knowledge of the social costs of environmental degradation, especially air pollution through low emissions (smog). Therefore, the awareness and knowledge itself would be insufficient without adequate economic incentives, although, according to research, knowledge plays a significant role in improving rural welfare [36]. It should also be stressed here that the higher level of the env_approach does not automatically mean a lower environmental pressure. Research in this area is not unequivocal. For example, Gomez-Limon et al. [53], and Picazo Tadeo et al. [8] pointed out that high levels of environmental pressure (e.g., soil erosion, pesticides risk, water use, fertilizer risk, CO2 emissions) generated at a farm level accompany high levels of farm income. Czyżewski et al. [47] in the study on EU farms at the regional level, indicated that, first, farms are willing to achieve a critical eco-efficiency (in terms of the production/environmental input ratio (mineral fertilizers use, plant protection products use, total use of energy, stock density, woodland area)) level, then, they become more eco-effective (this is the relationship between the value of production and the value of environmental inputs (mineral fertilizers use, plant protection products use, total use of energy, stock density, woodland area)) and, finally, they decrease the environmental pressure. In turn, Gadanakis et al. [48] noted that medium-sized farms are more eco-efficient than small ones. As a rule, farms with higher income and asset values are characterized by a higher production intensity, which leads to an increase in the negative environmental impact [54].



However, according to our research, the higher value of the env_approach variable was accompanied by higher income and assets. This could therefore be seen as a kind of compensation for the increased environmental pressure exerted by these individuals. The env_approach variable itself does not mean environmental pressure. From the perspective of the indicator of material environmental pressure (the indicator of material pressure on the environment enables a comparison of the environmental impact of agricultural holdings using different production means and technologies. In the article, it was determined as a sum of costs expressed in EUR related to the purchase of fertilizers, plant protection products, animal feed and energy per 1 ha of UAA [55]. Its higher values indicate higher environmental pressure from the perspective of material inputs) for the surveyed agricultural holdings, it results that larger units recorded a higher value of these units, while in the case of the surveyed farms with the economic size of EUR 8–25 thousand, the standard production value was 424, and for those with the size of EUR 25–50 thousand, it was 518, for the size of EUR 50–100 thousand, it was 776, while for the size of EUR 100–500 thousand, it was 1106. At the same time, the agricultural income for these groups was at the level respectively of 4.5 thousand, 12.3 thousand, 23.9 thousand and 44.1 thousand, while the value of total assets, respectively, was 143.5 thousand, 260.5 thousand, 389.4 thousand and 607.3 thousand. Put simply, agricultural producers, in parallel with realistically higher environmental input related to the purchase of fertilizers, plant protection products and total use of energy, took appropriate pro-environmental actions, also due to a higher level of ecological awareness. According to our research, the env_approach is significantly influenced by education, and more precisely agricultural education, at least at the secondary level. This is also confirmed by other research results [48,56]. The first of these highlighted that the quality of the education system must be improved if we are to increase the eco-efficiency of farms by supporting environmentally friendly investments.



The other important issue is also the adoption and promotion of best farming techniques, eco-innovation or services that require income, capital and are associated with environmental performance improvement [8,56,57]. As indicated [9], this could however be infeasible, especially on smaller farms with lower income due to higher costs and investments. Gomez-Limon and Sanchez-Fernandez [7] also took a similar view. They stressed that large farms achieve greater sustainability due to the economies of scale effects in agricultural production, higher production efficiency and income, due to higher costs and investments. In this way, farmers can implement eco-innovations or production techniques that are more environmentally friendly but which require capital expenditure [23]. At the same time, investments made by agricultural holdings are increasingly environmentally friendly by reducing the energy intensity of production. On the other hand, investments are most often financed by income and accumulated after time (depending on the type of investment) in production resources (assets). It is also worth noting here that in a situation even of low income, but a relatively high level of farm assets, there are wider possibilities of financing pro-environmental investments through credit, due to greater credit collateral [1]. All in all, however, it is the income that has a stronger impact on the env_approach than the assets, which, moreover, is shown by our models. This can be attributed to the capitalization of subsidies in assets (land) [58]. The point is that through this process, especially in the new EU member states where there are no so-called historical area payment entitlements [59], land prices are rising apart from their utility, creating a spontaneous accumulation of assets, which increases their value. As a result, the impact of the assets is weaker than of the income. However, due to the greater volatility of agricultural income in comparison with assets, in the long run, the impact of assets is likely to increase. However, this would require further research in this area. The importance of state support for the agricultural sector (not only through subsidies), but also through the implementation of various joint initiatives (e.g., public–private partnerships) may be very important and can be an effective tool to implement the projects concerning modern agricultural development (in developing countries), as indicated by Morea and Balzarini [60] and Morea and Balzarini [61].



The research carried out also indicates that economic goals (higher income, the value of assets) do not have to be contradictory to the environment, which is not obvious [5]. Higher incomes are favorable to the agricultural producer in the env_approach, which results from the institutionalization (mainly through the EU CAP instruments, as well as the existing requirements and standards) of farm functioning. This is also confirmed by the results of other studies [10]. Based on the research on Dutch sugar beet growers, there is a possibility for them to achieve economic and environmental goals at the same time.




6. Conclusions


The research confirms the previously formulated research hypotheses. First of all, both the income and the assets of agricultural producers have a positive impact on their approach to the environment. This might be due to the wider possibilities of financing environmental activities (higher income and value of collateral in the case of loans), and greater awareness and knowledge in the environmental area, which also encourages them to install an alternative energy source. Social pressure and the fact that agricultural producers are also consumers, increasingly aware of public goods, seem also important here. To a greater extent, the farmer’s approach to the environment is influenced by income rather than by assets. This may be influenced by the capitalization of subsidies in the price of agricultural land, which makes this element of farm assets detached from real processes. It is a new topic, which should be developed in the future. At the level of agricultural policy, the question arises: is the environmental development of farms stimulated by means of income support? In light of our research, the answer is positive. It is also a problem of treating farm size as a heterogeneous factor, affected not only by the value of assets but also incomes. Thus, flows are more important than resources in shaping this variable even though, in the long run, income is a function of assets.



Among the analyzed indicators from seven groups, the vast majority turned out to be statistically insignificant. This confirms once again the importance of income and assets in the scope of the analyzed dependencies, all the more so because they turned out to be statistically significant, while the models used (from the perspective of control variables) proved to be stable. It also results from the conducted research that it is easier for farms with higher income and assets to realize the orientation towards sustainability, which is a dynamic process. Even if these units exert greater environmental pressure, they have a significant potential to reduce it through the possibilities of pro-environmental investments (use of alternative energy sources, thermal modernization of buildings, replacement of traditional septic tanks for the benefit of the environment or sewage connection; modernization of the place where plant protection products (fertilizers) are stored, use of knowledge and awareness). According to our research, the approach to the environment is, to some extent, influenced also by agricultural education. This means that agricultural knowledge is crucial in shaping pro-environmental attitudes of agricultural producers. At the same time, it should be remembered that higher income favors economic sustainability (the issue of parity income) or, in certain areas, social sustainability (better education). This means that environmental and economic objectives do not have to be antagonistic towards each other. This is an important conclusion which fits into the paradigm of sustainable development and indicates that economic and environmental development can be stimulated simultaneously. Better treatment of the environment by farmers by improving their approach to these issues will help to improve the environment, which can contribute to the transition towards sustainability. This depends, among other things, on the agricultural policy instruments. It would be interesting to repeat this research in another EU region in a country with a higher level of development. The issue of the other dimensions of sustainability, such as the vitality of rural areas, the cultural context, landscape order and biodiversity, remains an open question. This can be explored in future studies. In addition, the prospects for further research related to the impact of income and assets on the environment should be sought in the area of comparative research between countries (regions) using aggregated data or the FADN database. A behavioral approach that takes into account the perception of farmers’ objectives linked to a farm’s operating also seems interesting. However, this is limited by the relatively high costs of such surveys. In the case of the research methods, however, the use of structural equation modelling still seems promising despite some of the limitations that we have mentioned earlier.



In light of the above analyses, CAP support instruments should be more closely linked to environmental investments (a larger envelope to support such investments). This includes measures to mitigate climate change, and the implementation of eco-innovation (new production techniques). As Beltrán-Esteve et al. [62] stated, subsidizing the use of green practices is required to boost attempts to catch up with environmental technologies on farms in Europe. For smaller farms, it would be advisable, on the one hand, to continue the current trend towards the valorization of the public goods provided by these units (LFA payments, set-aside, payments for the development of rural areas, relatively easier to obtain payments under so-called greening). On the other hand, it would be worth considering for these farms a system of grants related to pro-environmental investments. There is also the problem of the capitalization of support (subsidies), which increases the value of assets without having an adequate impact on the environmental issues. In this case, regulatory solutions at the national level concerning the functioning of the agricultural land market seem important. Simultaneously, agricultural education should also be supported to an even greater extent at the level of the Member States. This also concerns the implementation of courses by the relevant advisory services, as well as social advertisements to raise awareness of the environmental limitations of the functioning of economic entities and the related climate change.
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Figure 1. Conceptual framework of the environmental approach among farmers (explanation of variables in Table S1). Source: own elaboration. 
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Table 1. Justification for the factors of the environmental approach included in the research.






Table 1. Justification for the factors of the environmental approach included in the research.





	Determinant
	Logic
	Examples





	wealth
	higher income means more resources to be invested in more sustainable production
	[12]



	specialization
	animal production generates higher environmental pressure, specialized farms, base more than mixed on external production inputs (i.e., fertilizers, fodder), an excessive specialization is negative for the environment because it leads to a loss of biodiversity
	[44]

[7]



	farm size
	some environmental solutions are profitable only at a proper scale of production (i.e., precise farming)

The bigger farms are able to achieve better environmental performance
	[45]

[12]



	land ownership
	farmers will care more for the land they own
	[46]



	pressure
	farmers generating higher environmental pressure may have more incentive to offset the damage
	[47]



	subsidies
	farmers obtaining higher agri-environmental subsidies or direct payments coupled with some environmental requirements should care more,
	[7,29]



	education and experience
	farmers with higher educational levels and experience have better managerial skills and can allocate resources better and improve the ratio between economic value added and the environmental pressures generated
	[29,48]



	professionalization
	highly commercial farms are more profitable than environmentally oriented
	[49]







Source: own elaboration based on [7,12,44,45,46,47,48,49].
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Table 2. Summary of the research strategy.






Table 2. Summary of the research strategy.





	
Phase

	
Additional Data

	
Methods

	
Results
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1. Defining the latent variable “environmental approach”

	
proxies for farmer’s knowledge, actions, plans and self-assessment

	
generalized structural equation modelling, standard errors

	
descriptive statistics

polychoric correlation, Cronbach’s alpha

	
Table 3 and Table 4; Tables S1 and S2.




	
2. Identifying core determinants of the environmental approach

	
assets, income, interaction of assets and income

	
Akaike and Bayesian information criteria




	
3. Control variables selection for the models’ robustness check

	
proxies for specialization, farm size, land ownership, pressure generated by production, subsidies, education and experience, professionalization

	
Table S3.




	
4. Models’ robustness check

	
backward stepwise algorithm

	
Table 5.








Source: own elaboration.
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Table 3. Selected descriptive statistics of the agricultural holdings surveyed in the Wielkopolska region (2020).
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	Specification
	Mean
	Min.
	Max.
	St. dev.





	age of the manager (years)
	46.96
	24.00
	68.00
	11.46



	the area of utilized agricultural area (UAA) (ha)
	28.99
	4.22
	151.15
	22.77



	stocking density (LU/ha)
	1.36
	0.00
	10.41
	1.39



	share of plant cover on arable land during winter
	49.63
	0.00
	100.00
	26.45



	annual work unit (AWU)
	1.98
	0.40
	6.28
	2045.50



	value of agricultural output (thousand EUR)
	72.41
	5.39
	412.80
	233.05



	agriculture income (thousand EUR)
	19.25
	-3.35
	102.58
	90.90



	gross investment (thousand EUR)
	10.39
	0.00
	140.19
	109.95



	value of assets (thousand EUR)
	327.72
	30.30
	1351.30
	1038.81



	total liabilities (thousand EUR)
	19.15
	0.00
	443.93
	242.66



	total subsidies (thousand EUR)
	14.49
	0.82
	225.47
	130.68



	intensity of fertilization with mineral fertilizers (t/ha)
	0.49
	0.00
	2.71
	0.34



	share of arable land on which manure is used (in %)
	47.85
	0.00
	100.00
	33.36







Number of observations N = 120; Source: own study based on the questionnaire survey.
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Table 4. Models with wealth (assets, income) indicators only (explanation of variables Table S1).
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Model (Number)

	
1

	
2

	
3

	
4

	
5




	
Variables

	






	
knowledge

	
1

	
1

	
1

	
1

	
1




	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)




	
actions

	
0.393 **

	
0.337 *

	
0.415 **

	
0.389 **

	
0.305 *




	
(0.188)

	
(0.196)

	
(0.185)

	
(0.188)

	
(0.170)




	
self_assess

	
0.999 **

	
0.670 **

	
0.970 **

	
0.801 **

	
0.645 *




	
(0.458)

	
(0.315)

	
(0.389)

	
(0.351)

	
(0.342)




	
plans

	
0.537 *

	
0.476

	
0.591 **

	
0.563 *

	
0.476




	
(0.288)

	
(0.320)

	
(0.297)

	
(0.314)

	
(0.298)




	
assets

	

	
1.039 **

	

	
0.535

	
3.865 *




	

	
(0.486)

	

	
(0.438)

	
(0.237)




	
income

	

	

	
0.932 ***

	
0.797 **

	
8.504 *




	

	

	
(0.363)

	
(0.381)

	
(4.666)




	
i_a

	

	

	

	

	
−1.049 *




	

	

	

	

	
(0.632)




	
e.env_approach

	
2.697

	
3.337

	
2.082

	
2.359

	
2.901




	
(1.593)

	
(2.422)

	
(1.179)

	
(1.525)

	
(2.123)




	
log.like

	
−571.037

	
−566.335

	
−563.858

	
−562.514

	
−560.082




	
df

	
21

	
22

	
22

	
23

	
24




	
AIC

	
1184.074

	
1176.671

	
1171.716

	
1171.027

	
1168.164




	
BIC

	
1242.612

	
1237.996

	
1233.041

	
1235.140

	
1235.064








For explanation of the variables, see Table S1; AIC—Akaike information criterion, BIC—Bayesian information criterion, df—degrees of freedom, standard errors in parenthesis, e.env_approach—variance of the latent variable error, variable significant at level: *** p < 0.01, ** p < 0.05, * p < 0.1; detailed description of the variables available in Table S1. Source: own study based on the questionnaire survey.
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Table 5. Models with assets and income, and control variables (explanation of variables in Table S1).
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Model (Number)

	
6

	
7

	
8

	
9

	
10

	
11

	
12




	
Variables

	






	
knowledge

	
1

	
1

	
1

	
1

	
1

	
1

	
1




	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)

	
(constr.)




	
actions

	
0.266 *

	
0.270 *

	
0.273 *

	
0.258 *

	
0.233 *

	
0.257 *

	
0.263 *




	
(0.147)

	
(0.152)

	
(0.150)

	
(0.146)

	
(0.132)

	
(0.146)

	
(0.146)




	
self_assess

	
0.564 *

	
0.558 *

	
0.589 **

	
0.568 *

	
0.534 *

	
0.555 *

	
0.597 *




	
(0.293)

	
(0.289)

	
(0.292)

	
(0.291)

	
(0.289)

	
(0.287)

	
(0.331)




	
plans

	
0.454

	
0.442

	
0.466

	
0.453

	
0.397

	
0.470

	
0.386




	
(0.312)

	
(0.298)

	
(0.307)

	
(0.312)

	
(0.267)

	
(0.319)

	
(0.242)




	
assets

	
4.352 *

	
4.338 **

	
4.304 **

	
4.402 *

	
4.736 *

	
4.834 *

	
3.759 *




	
(2.228)

	
(2.218)

	
(2.187)

	
(2.319)

	
(2.505) *

	
(2.505)

	
(2.247)




	
income

	
9.077 *

	
8.985 *

	
8.511 *

	
8.637 *

	
9.570 *

	
9.650 *

	
8.459 *




	
(4.950)

	
(4.901)

	
(4.599)

	
(4.855)

	
(5.181)

	
(5.133)

	
(4.692)




	
i_a

	
−1.103 *

	
−1.086 *

	
−1.031 *

	
−1.048

	
−1.173 *

	
−1.186 *

	
−1.041




	
(0.663)

	
(0.656)

	
(0.619)

	
(0.655)

	
(0.702)

	
(0.694)

	
(0.638)




	
mixed

	
−0.525

	
−0.548

	
−0.546

	

	

	

	




	
(0.476)

	
(0.472)

	
(0.464)

	

	

	

	




	
es

	
−0.564

	
−0.568

	
−0.721 *

	
−0.751 **

	
−0.647 *

	
−0.654 *

	




	
(0.481)

	
(0.486)

	
(0.376)

	
(0.378)

	
(0.388)

	
(0.375)

	




	
lease_b

	
0.523

	
0.544

	
0.553

	
0.537

	

	

	




	
(0.443)

	
(0.444)

	
(0.431)

	
(0.434)

	

	

	




	
fert_rate_A

	
1.391

	
1.380

	
1.261

	
1.364

	
1.474

	
1.671 *

	




	
(0.912)

	
(0.913)

	
(0.829)

	
(0.873)

	
(0.935)

	
(0.958)

	




	
subs_A

	
0.269

	
0.270

	

	

	

	

	




	
(0.410)

	
(0.410)

	

	

	

	

	




	
edu_B

	
0.756

	
0.766

	
0.730

	
0.770

	
0.868

	

	
1.073 *




	
(0.578)

	
(0.580)

	
(0.558)

	
(0.567)

	
(0.596)

	

	
(0.609)




	
no_contract

	
−0.240

	

	

	

	

	

	




	
(0.444)

	

	

	

	

	

	




	
e.env_approach

	
2.561

	
2.610

	
2.476

	
2.666

	
3.147

	
2.878

	
3.217




	
(2.198)

	
(2.208)

	
(2.046)

	
(2.316)

	
(2.661)

	
(2.458)

	
(2.345)




	
log.like

	
−552.169

	
−552.288

	
−552.604

	
−553.404

	
−554.017

	
−555.581

	
−557.535




	
df

	
31

	
30

	
29

	
28

	
27

	
26

	
25




	
AIC

	
1166.338

	
1164.575

	
1163.209

	
1162.807

	
1162.034

	
1163.162

	
1165.070




	
BIC

	
1252.750

	
1248.200

	
1244.046

	
1240.857

	
1237.296

	
1235.637

	
1234.757








For explanation of the variables, see Table S1; AIC—Akaike’s information criterion, BIC—Bayesian information criterion, df—degrees of freedom, standard errors in parenthesis, e.env_approach—variance of the latent variable error, variable significant at level: ** −p < 0.05, * −p < 0.1; detailed description of the variables available in Table S1. Source: own study based on the questionnaire survey.
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