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Abstract

:

The purpose of this paper is to verify the knowledge that is useful for legume producers in relation to consumers’ eating habits in the field of legume products. According to experts, leguminous products have a positive effect on human health. The tendency towards healthy eating habits is also associated with the idea of sustainable consumption. The authors have attempted to combine these two trends. The main goal was to determine, among consumers, the level of knowledge about legumes, product purchase motives, and preferred places of purchase. This study was carried out with the use of an authorial questionnaire. In total, 1067 respondents from all regions of Poland participated in the study. The Statistica 13.1PL programme was used for statistical analyses. Methods used: descriptive statistics, discriminant analysis and linear regression analysis. With the aid of the conducted analyses, it was possible to determine that peas, beans, soybeans and lentils are the most recognised and most frequently consumed products (in various configurations) among the residents of the studied groups. The most important motives for their purchase among the surveyed consumers were “flavour”, “price” and the fact that these products can be an alternative to meat products and contain a lot of protein and fibre. The purchase channels that legume product producers must pay attention to are large-area shops and online sales. Sustainable consumption awareness for the consumers of legume products is best defined by a variable in the regression equation—“no harmful substances used during its production”. The legume products market has not yet flourished in Poland. The products are an excellent alternative to meat products due to their high protein content. Pro-health education has a measurable effect and consumer awareness is growing. Producers should use this knowledge by emphasising, in the promotion of products, that the products are produced in accordance with the idea of sustainable development, without the use of harmful substances, and that no means are used to extend the shelf life.
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1. Introduction


1.1. Theory and Background


Currently, there are almost 7.6 billion people living in the world. The population increases each year by an additional 83 million. According to the United Nations forecasts, the population will reach eight billion in 2023 and 10 billion in 2056 [1]. Meeting the world’s food needs at such a level will therefore increase food production by at least 40%. Such an increase is possible, but it can be realised by 80% through increased plant production. One of the best alternatives to meat are legume seeds, which are a valuable source of vegetable protein. Thanks to their beneficial influence on the environment and their nutritional and health benefits, they are called “superfoods” and the protein of the future, and the promotion of their wider use is carried out in campaigns on a global scale [2,3,4,5,6]. They are also a good source of minerals such as calcium, phosphorus, potassium, magnesium, iron and B vitamins [7,8]. It is suggested that people limit the amount of meat in their diet and increase their consumption of legume seeds. This is extremely important in terms of reducing the amount of saturated fatty acids that can cause many serious diseases when consumed in excess. The use of legumes in nutrition is therefore consistent with the sustainable consumption model.



Currently, about 42% of the protein consumed in the EU (European Union) is derived from plants and the remaining 58% is derived from animals (meat, fish, eggs and dairy products). Responding to its growing consumption among the world’s population, industrial meat production exerts a huge negative influence over the environment through the amount of greenhouse gases produced, among other things. A nutrition model with a low meat content, based on plant-derived products, has been proven to have a lower negative impact on the environment [4,5,6]. In the scenario modelled by the European Commission, diets will gradually change over the next ten years to a 50/50 ratio. Consumers will continue to consume the same quantity of calories, proteins and fats. It would lead to a 17% decrease in animal protein consumption. When it comes to the impact on the environment forecast by the European Commission, the EU’s carbon footprint would decrease by 6% (22 million tons CO2 equivalent) in 2030 [9].



Guidelines for increasing the consumption of legumes are justified not only by nutritional but also by socio-economic and environmental reasons. The cultivation of those plants is much cheaper than the production of meat, especially when it comes to water and soil efficiency, and it also helps to reduce the emission of greenhouse gases [10].



Legume cultivation, due to its characteristics, also endorses sustainable agriculture. These plants are one of the best forecrops for other arable crops because they significantly improve physical properties and soil fertility and enrich it with nitrogen [11,12,13,14]. Nitrogen is the main component of protein and an essential nutrient for plants. Legumes supply 139–170 million tons of nitrogen to the global nitrogen cycle every year, while the world production of nitrogen fertilisers in 2019 amounted to 119.61 million tons [8,9,15]. They also contribute to the improvement of water and air relations in the soil [16,17,18]. Introducing these plants to crop rotation allows farmers to limit the use of mineral fertilisers, which has both an ecological and an economic aspect [19]. Field experiments and studies at farms have shown that nitrogen fertilisation rates for legume cover crops can be reduced by 20–35 kg N per hectare (ha) without affecting yield level [20,21]. The cultivation of legume seeds contributes to reducing the greenhouse gases production, and in a global approach it also endorses the population nutrition and improves the economic situation of many households [22]. Those plants also play an indisputable role in crop rotation, especially on organic farms, interrupting the frequent sowing of successive crops, especially the ones contributing to a high rotation. They contribute to an increase in the yields of successive plants, especially cereals and rapeseed. It directly translates into an effortless increase in the yield of the successive plants by up to 0.5 to 1 t/ha [20,23]. The inclusion of legumes in a long-term crop rotation system has a positive impact on soil conditions. Carbon that is present in the soil is crucial for the carbon cycle, soil fertility and plant growth, and therefore it plays a vital role in global climate models and agricultural systems [24]. Recent research conducted by Professor Adams indicates that legumes are not as dependent on water as other crops. He claims that, on a hot day, legumes can close their stomata and save some water [25]. Most legumes are also very attractive for bees and often act as a shelter for other wildlife. Therefore, they can have a positive impact on biodiversity in low-input farming systems [24].



The use of legumes for food purposes prevails in the world. Among the species (with the exception of soybeans), the most important in terms of cultivation area in the world are beans (41.4% of the cultivation area) and chickpeas (16.5%). The area of legumes sown for seeds in the world has remained at a similar level for several years and ranged from 61 to 70 million ha. After the year 2010, there occurred a visible increase in the area of cultivation. In 2017, 95 million ha was sown with legumes worldwide, which constituted over 50% more than in 1980 and 30% more than in 2010. In the European Union, most legume seeds are harvested in France, i.e., over 800 thousand tons. Poland ranks fourth (624 thousand tons), after Great Britain (743 thousand tons) and Lithuania (710 thousand tons), among the legume producers in the European Union. The biggest area among the EU countries sown by legumes belongs to Spain (521,386 ha); the second belongs to Poland (316,208 ha) [26,27].



Growing legumes promotes biodiversity and creates a more diverse landscape for animals and insects. It also reduces the risk connected to climate and market fluctuations, to which farmers are exposed. It has also been observed to be of strategic importance for the global economy, as economic benefits lead to more sustainable farming systems and improved food security [28].



The aim of this study was to verify the knowledge and determine consumers’ propensity to consume, as well as to identify attitudes towards purchasing, legume products.




1.2. The Essence of Sustainable Consumption


On a global scale, the challenge of sustainable development is becoming increasingly important. Its main component is the sustainable consumption of various goods [29,30]. Sustainable consumption, as a relatively new economic category, has not yet been clearly defined [31]. The source literature lacks definition coherence as well as terminology coherence concerning sustainable consumption [32,33]. Authors provide different definitions, but these are reduced to the same understanding of the idea of sustainable consumption. According to Bylok [34], consumption is sustainable when it simultaneously takes care of the population’s needs for present and future generations. Wasilik [35], on the other hand, when writing about sustainable consumption, stresses that it is part of the idea of sustainable development, i.e., development that seeks to improve the quality of life while maintaining social equality, biodiversity and the abundance of natural resources. The point is that, while striving for a good life, we should not destroy nature, on which depends life on Earth, not exhaust all the natural resources, which results in a lack of them for people living here in the future, nor condemn others to poverty while striving to improve the quality of our own lives [36].



The foundation of the modern sustainable consumption policy constitutes Agenda 21, a document adopted as part of the 1992 Rio Declaration on Environment and Development (Agenda 21). The idea of sustainable consumption first appeared in principle 8 of the principles on general rights and responsibilities of the 1992 Rio Declaration on Environment and Development. According to this principle, in order to achieve sustainable development and a higher quality of life for all people, states should reduce and eliminate unsustainable patterns of production and consumption and promote appropriate demographic policies. This principle is expanded in Chapter 4 of Agenda 21, the final document of Rio de Janeiro. The very title of this chapter, Changing Consumption Patterns, indicates the need to change the present consumption policy. It was stressed that sustainable consumption is linked to an assessment of the degree of use of the natural resources on a global scale, the degree of economic and civilisational development of a country or region, and environmental protection principles [37,38,39,40].



According to the FAO definition, sustainable food consumption is a method of nutrition that has a low environmental impact and therefore contributes to food security and the good health of the present and future generations. A sustainable diet protects and respects biodiversity and ecosystems, is culturally acceptable, economically accessible to all population groups and nutritionally appropriate, and is also safe and healthy, while optimising natural and human resources [41,42]. Consumer decisions in this approach to nutrition should be made by taking into account social responsibility (for the environment), although the basic determinants of choice should not be ignored; they include, mainly, the needs, the preferences and the possibilities of their realisation [43].



The essence of the sustainable consumption was presented in the project Responder (the seventh EU Framework Programme). It presents two approaches to sustainable consumption. In a narrow sense, it was defined as efficient, effective consumption, i.e., reducing resource consumption, and thus the overall amount of pollution and waste, while, in a broad sense, it was defined as a better quality of life, including health improvements, with reduced consumption of environmental resources [44]. The European Commission determined, in the document Roadmap to a Resource Efficient Europe, on 20th September 2011, the goals and challenges facing sustainable consumption. The main goal concerning sustainable consumption and production within the scope of product improvement and consumption pattern change is defined as follows: by 2020, citizens and public authorities have the right incentives to choose the most resource efficient products and services, through appropriate price signals and clear environmental information. Their purchasing choices will stimulate companies to innovate and to supply more resource-efficient goods and services. Until then, minimum environmental performance standards are set to remove the least resource efficient and most polluting products from the market. Consumer demand is high for more sustainable products and services [45].



Some authors identify sustainable consumption with eco-consumption, also called green consumption [46,47,48,49,50,51,52]. According to this trend, the keys to the goal of sustainable development are changes in the consumption area: “This is not about reducing consumption, but about modifying it in such a way that its external negative effects would be as small as possible”. According to Władysława Łuczka [32], the concept of sustainable consumption presented by these authors is considered in a narrow sense, emphasising only its ecological aspects and giving less significance to the other two aspects of sustainable development to which she refers, namely economic and social ones.



A broader perspective on sustainable consumption is presented by Kramer [53]. She shows that sustainable consumption combines a range of social, economic and political practices at the individual, household, community, business community and government levels with the aim of:




	
reducing the direct environmental effects on the production processes, use and disposal of goods and services;



	
providing everyone with the chance to meet the basic consumption needs related to key goods and services such as food, water, health protection, education and shelter;



	
increasing the opportunities for sustainable development in the southern countries;



	
developing the consumption of goods and services that have a positive influence on the health and wellbeing of women and children;



	
developing and using energy- and water-saving devices;



	
developing public transport and pro-ecological transport, developing ecological goods and services adapted to the global requirements for environmental protection;



	
promoting lifestyles that place a greater emphasis on social cohesion, local traditions and intangible assets.








According to Kiełczewski [54], it should be remembered that sustainable consumption is not only a matter of balancing consumption and the natural environment, as it is also conditioned by social reasons. Sustainable consumption is therefore sustainable in the following aspects:




	
economic: the effective ratio between current and future consumption is established, so that the consumption processes do not contribute to significant economic imbalances;



	
ecological: consumption usefulness is maximised while simultaneously maintaining the usefulness and quality of natural resources and the environment, enabling direct consumption of environmental goods; the material level of consumption is adapted to the requirements of circular economy functions, which are equivalent to the demand that favours forms of consumption that are as minimally troublesome for the environment as possible;



	
social: consumption is relatively evenly distributed, i.e., it is accessible to all people regardless of time and space, at least in terms of socially desirable goods; the social sustainability of consumption also means the demand that favours forms of consumption that cause as few social problems as possible or contribute to solving them, for example, by generating new jobs and increasing cultural diversity;



	
psychological: consumption processes contribute to an increase in the quality of life, i.e., to establishing an optimal balance between material consumption and meeting intangible needs;



	
demographic: demographic conditions do not constitute a permanent obstacle to consumption growth; life expectancy increases, consumer health improves, and membership to a demographic or socio-professional group does not constitute a significant obstacle to the consumption of socially desirable goods;



	
spatial: the ways in which these needs are met do not break the rules of spatial order.








According to Górka [55], the interest in the phenomenon of sustainable consumption results mainly from the problem of increasing inequalities between the consumption of resources and the availability of these resources on the Earth, as well as different living standards of societies living in countries with a diversified growth. Our planet’s natural resources are not permanent, and not all of them are renewable. Therefore, the possibility of some of them disappearing and thus causing great damage to future generations should be taken into account [55].




1.3. Selected Motives for Changing Consumer Behaviour on the Food Market


Food sustainability involves many interlinked factors, including nutrition, environmental impact, cultural preferences, security and food systems [56]. Adequate, safe, diversified and nutritious food contributes to a healthy diet; however, there are limitations due to resource scarcity and environmental degradation, as well as unsustainable production, food losses, and unsustainable distribution and consumption patterns, which affect consumers’ diets [27]. The theory of consumer behaviour assumes that the consumer is a rational economic factor whose aim is to achieve maximum satisfaction with inexpensive, nutritious and safe food, as well as its attributes (e.g., taste, colour and aroma) [57]. For a food product to be acceptable, consumers should specify the product that suits their preference. Understanding consumer preferences and behaviour is therefore an important aspect in designing sustainable dietary interventions as well as in creating a sustainable food system. Taking into account consumer preferences and consumer behaviour when developing products will have a positive impact on physical and economic access to a variety of products based on leguminous plants that are suitable, culturally acceptable and consumed sustainably [58].



Consumers are taking decisions while bearing sustainability in mind more and more often, as well as being aware of the consequences of their decisions for their own health and the environment. The domain of today’s consumers is primarily the awareness of the effects of decisions taken, mainly due to their wide access to information and their active social participation. Moreover, the consumer has an idea of the quality of products and, at the same time, of the price/quality ratio. The contemporary consumer shapes the structure of his/her consumption more responsibly and is able to assert his/her consumer rights [59].



A number of factors influence a consumer’s decision-making process on the market. In the literature, they are described as determinants of consumer behaviour. As a rule, many of them occur at the same time and their combination determines a certain aspect of consumer behaviour on the market [60]. The consumption process is shaped by many different economic factors (e.g., increase in consumer income and wealth) and non-economic factors (demographic, cultural, social, psychological, etc.). Consumer decisions are strongly influenced not only by objective but also subjective factors, e.g., habits, way of life [61,62].



Economic factors are among the most important factors in food selection. A consumer’s food consumption is determined by the supply of goods on the market, as well as the income at their disposal, the real value of which is determined by food prices. The place of residence also influences purchasing decisions. It can be associated with the availability of products and the fact that rural regions are generally poorer and urban agglomerations are richer, hence the differences in consumer behaviour in the food market. Inhabitants of rural regions, due to costs and less developed infrastructure, prefer to prepare their own meals, while inhabitants of cities more often benefit from the various offers of food delivery companies and restaurants. In this case, the determining factor is the price the consumer pays for primary and secondary products [63]. V. Inglis et al. [64] underline the importance of food prices in consumers’ purchase decisions. Research has shown that prices are a major barrier limiting access to healthy food for people with low incomes. Food expenditure is often a flexible part of the household’s budget, which means that consumers rarely plan it in advance. A low income restricts access to a sufficient amount of high-quality food, as it makes it impossible to make a purchase for health reasons [65,66,67].



Growing health awareness can also be an important factor in consumers’ purchasing decisions [68,69]. A change in dietary behaviour and diet to more healthy and environmentally friendly choices is also linked to the need to ensure nutrition for present and future generations in the face of the overexploitation of natural resources and the dynamics of demographic change on a global scale. According to the Food and Agriculture Organisation of the United Nations [27], a balanced diet protects and respects biodiversity and ecosystems, is culturally acceptable, economically accessible to all sections of the population and nutritionally appropriate, as well as safe and healthy, optimising natural and human resources. Several sets of recommendations have been developed to identify the key attitudes that are conducive towards achieving sustainable consumption model. One of the models, referring to the dietary recommendations, was the one developed by scientists from the Barilla Center for Food & Nutrition (BCFN), named the Double Pyramid Model (the food pyramid and the environmental pyramid) (Figure 1).



The food pyramid was created based on the nutritional properties of food. The environmental pyramid, however, reflects the environmental impact of food. As a result, an inverted food pyramid was created, i.e., at the top of the pyramid, there are products with the greatest impact on the environment, and at the bottom those with the least impact. Placing two pyramids next to each other illustrates that food with the highest recommended intake (e.g., fruits, vegetables or legumes) has the smallest impact on the environment. On the other hand, products whose consumption should be limited, including red meat, have the biggest impact on the environment [70].



In 2015, the World Wide Fund for Nature developed, in relation to an environmentally balanced and healthy diet for the modern consumer, the implications of a sustainable consumption model in combination with nutritional recommendations, taking cultural and economic differences into account, entitled “Livewell Plate 2020”. The analyses carried out within the Live Well for Life project emphasise that the proposed changes may contribute to a reduction in greenhouse gas emissions from the food chain by 25% by 2020 in relation to 1990, while remaining economically accessible to broad social groups [71,72,73]. The WWF’s (World Wildlife Fund) recommendations for consumption include increasing the consumption of leguminous plants, nuts, seeds and vegetables and reducing the amount of meat and animal products consumed. Several principles which draw attention to key aspects for the implementation of the recommendations of the sustainable consumption model were developed. These principles are as follows: eat more plants; eat diversified foods; do not waste food; reduce the consumption of all types of meat; use protein sources such as leguminous plants or nuts; buy food with reliable quality certificates (e.g., fair-trade); eat less food rich in fat, salt and sugar; eat products such as cakes, sweets, chocolates, chips and crisps occasionally; choose water instead of sweetened drinks [74]. In 2017, the WWF published the Eating for 2 degrees report which presents new and updated sustainable “Livewell Plates”. The recommendations focus on the implementation of nutritional requirements for four population groups (adults, elderly people, children, vegans), taking into account the reduction in the negative environmental impact of the diet used [75]. Instructions concerning an increase in the consumption of legumes are justified not only from a nutritional perspective, but also by socio-economic and environmental reasons [76,77].





2. Material and Methods


2.1. Sample and Study Design


In the study, a diagnostic survey with an authorial questionnaire was used (the questionnaire was prepared in Polish, due to the country in which the study was conducted). The questionnaire contained three sections containing data on the demographic statistics of the participants of the study, their knowledge of legume products, their identification and the tendency towards their consumption (the most frequently purchased products). The study was carried out from December 2019 to February 2020. The questionnaire contained 18 research questions and additional questions defining the sociodemographic characteristics of the respondents. The questions concerned the consumer’s knowledge about legumes, their health benefits, purchasing preferences, reasons for paying attention to legumes, the frequency of consumption of meals from these products and other aspects. In this paper, a part of the questionnaire concerns the purchasing preferences of the respondents and their awareness of the concept of sustainable development.



The proprietary questionnaire primarily employed five-point Likert scales containing the following response categories: “I strongly disagree”, “I disagree”, “Neither agree nor disagree”, “I agree”, and “I strongly agree”. In additional, the five-point rank scale was used to measure attitudes, following the use of a procedure of construction and validation. The consumption frequency of the products was measured on a scale from 0 to 5, where 0 means “I don’t eat it”, 1 means “I eat it less than once a month”, 2 means “I eat it once or twice a month”, 3 means “I eat it once or twice a week”, 4 means “I eat it three or four times a week”, 5 means “I eat it every day”. The Cronbach’s alpha test was used to assess the reliability of the measurement scales. It adopted a value of 0.85, which refers to the correct reliability of the scales. In determining the study sample size, the confidence level was set at 0.95, the estimated fraction size at 0.50 and the maximum error at 0.03 [78,79]. The study sample was established from the entire adult population of Poland, which amounted to 31,532,048 people [80]. The study sample size was established with 1067 respondents (Table 1.) (1618 questionnaires were sent to randomly selected respondents—only 1067 were completed correctly; the rest of the questionnaires were rejected), who were selected by taking into account the following: their place of residence (rural areas, cities of up to 30,000 inhabitants and more than 30,000), age (up to 25, 26 to 40, 41 to 55 and 56 and more), and gender from 6 particular Polish regions (Figure 2). For the purposes of this study, the definition of rural areas was adopted in accordance with the Central Statistical Office, which characterises rural areas on the basis of the territorial division of the country according to the National Official Register of Territorial Division (TERRIF). Rural areas are areas outside the administrative borders of cities; they include communes (name of the Polish territorial unit), and the rural areas of urban–rural communes [80]. The established number of respondents was a representative sample of these regions: Central—220, South—222, East—188, South-West—109, North-West—164 and North—164 respondents. Women constituted 52.3%, while men 47.7% of the respondents in the sample. The study was conducted using the Computer-Assisted Web Interview (CAWI) method, applying all the criteria outlined. A database purchased for the purposes of carrying out previous projects RKU/DS/2 within the Department of Agritourism and Rural Development of the University of Life Sciences in Lublin was used.




2.2. Statistical Analyses


The programme Statistica 13.1 PL (StatSoft Inc., Tulsa, OK, USA) was used in the statistical analyses. In order to decide which variables distinguished three naturally arising groups, a discriminant function analysis was applied, as it allowed us to examine the differences between groups of objects based on a set of selected independent variables (predictors). Furthermore, this analysis is used in correlation studies, i.e., when causal links between variables are not well recognised. A classification function in the form of a coefficient calculation defined for every group of variables was used in the study. Linear regression statistics were also used to find the equation that best predicts the dependent variable as a linear function of independent variables—this was the reason for using multiple linear regression.


Y = b0 + β1×1 + β2×2 +…+ βk×k + ε



(1)







	
b0—constant;



	
βi—model parameter (of regression factors) describing the effect of i-th variable;



	
β1, ···, βk—partial regression factors;



	
x1, …, xk—variable examined;



	
ε—random component (Se).






Before the analyses were undertaken, multidimensional normality was examined, checking each variable for the normality of distribution. It was assumed that the variable variance matrices were homogeneous in the groups. The standard deviation was not taken into account due to the large number of respondents in particular groups. The differences in the means with a probability of randomness lower than p < 0.05 were specified as statistically significant.



The following hypotheses were made:



Hypothesis 1 (H1): 

The place of residence of the consumer affects their level of knowledge about legumes and the availability of products for consumption.





Hypothesis 2 (H2): 

The existing differences in the motives for buying legume products also depend on the place of residence of the consumer.





Hypothesis 3 (H3): 

There are statistical differences in the consumer’s behaviour when choosing the place/channel of purchase, depending on the consumer’s place of residence.





Hypothesis 4 (H4): 

The awareness of health and environmental benefits affects the purchase of legume products.







3. Results


According to the results obtained in the study, legume products have found their market niche in Poland, and their popularity is increasing gradually. The respondents were asked to select at least three of the legume products most frequently purchased/used by them. Table 2 contains a comparison of the legume products’ popularity, classified by the place of residence of the consumers surveyed. All the selected products obtained high means, which is due to the general availability of these products not only in shops, bazaars and local greengrocers’, but also in the cultivation of these plants (in the case of rural residents or allotment holders), as they are not particularly demanding to grow and are quite popular. For rural residents, in their ranking of legume products, the first four places were peas, beans, lentils and soybeans; for residents of cities of up to 30,000 inhabitants, it was, respectively, beans, soybeans, chickpeas and broad beans; for residents of cities of more than 30,000 inhabitants, the ranking of the first four places was quite reversed: lentils, peas, soybeans and beans. It should be noted that, among the inhabitants of rural areas and cities of more than 30,000 inhabitants, the set of legume products was the same. The difference was in the ranking positions. The reason may be that all legumes listed in Table 2 are cultivated in Poland and are easily accessible to residents of rural areas, as well as to residents of larger cities, where there are more shops with a wide range of canned, dried and frozen legume products. Despite good market recognition by the consumer and the tendency to buy and use these products, there are significant differences between consumers according to their place of residence for all products proposed in the evaluation.



Taking into account the place of residence of the respondents, information on the motives that influence their decisions to purchase legume products was obtained. The proposed model of discriminant analysis included seven variables. Table 3 presents, in detail, the statistically significant discriminant differences in the studied groups in terms of motives influencing the purchase decisions. The significance of the studied variables in the hierarchy from the highest to the lowest value of analysis was as follows: “legumes have a high protein and/or fibre content” (F = 24.518; p = 0.001), “affordability of the products” (F = 18.658; p = 0.001), “flavour” (8.356; p = 0.011); “ethical reasons for choosing legumes” (F = 7.928; p = 0.001), “ease of meal preparation” (F = 7.445; p = 0.001), “the products are an alternative to meat products” (F = 4.982; p = 0.001), “a large selection of products, e.g., beans, peas, etc.” (F = 2.445; p = 0.002). The classification function reached its highest value for the variable “Legume products are affordable”. This variable is most important for respondents that live in cities of up to 30,000 inhabitants (1.725) and in rural areas (1.658); the reason might be that the inhabitants of small cities and rural areas earn less than the inhabitants of large agglomerations. The flavour of legume products and the dishes that can be prepared from them are of great importance for residents of smaller cities (1.698). The residents of rural areas (1.144) and larger cities (1.256) were of a similar opinion. The result is probably influenced by the education of the society in terms of the beneficial effects of consuming legume products—numerous television programmes speak of the health effects of these vegetables in the diet, including culinary programmes. Furthermore, the cultivation of legumes at allotments is becoming popular again. Being an alternative to meat products is an important asset for residents of larger cities (1.618) and rural areas (1.458), more so than for residents of small cities (0.928). The reason for this might be that legumes are cultivated in home gardens in rural areas and are easily accessible in the majority of shops in large cities. Moreover, the popularity of various protein, vegetarian and vegan diets has gained great significance recently. Among the studied motives, “ease of meal preparation” had the smallest importance for the respondents coming from rural areas (0.024); also, for the inhabitants of large cities (0.401), this variable had the lowest value. For the inhabitants of cities of up to 30,000, the least significant variable had the possibility of a large selection (0.347).



The respondents were asked to comment on the places where they purchase legume products (Table 4). Statistically significant variables that determined the places of purchase in a discriminant analysis, from the highest to the lowest, were: “hypermarkets and supermarkets” (F = 24.285; p = 0.001), “local stores” (F = 6.177; p = 0.003), “local bazaars and marketplaces” (F = 5.460; p = 0.019), “specialised world cuisine stores” (F = 5.249; p = 0.001), and “mail order/internet” (F = 4.924; p = 0.001). The classification function reached its highest values for the variable defining hypermarkets and supermarkets as the place of purchase of legume products. The declarations made among the inhabitants of large cities amounted to 3.051, compared to 3.234 cases among the inhabitants of small cities and 2.981 respondents coming from rural areas. This shopping channel was the most popular among the consumers of all the groups studied. The reason for this may be a good shop supply of the articles sought by the consumer and a wide range of products: fresh, frozen, canned and dried articles. Moreover, the prices in the hypermarkets and supermarkets are statistically more affordable for the average consumer than the prices in specialised shops. Mail order/online shopping was another very popular channel among consumers. It was of greater importance for the respondents from large cities (2.048) than for the inhabitants of small cities (1.241) and rural areas (1.547). The advantage of this channel is the possibility of saving time, which is important for the inhabitants of urban agglomerations, and a wide range and availability of products, which in turn may be the reason for this channel’s preference among the inhabitants of rural areas. The smallest importance for the inhabitants of rural areas had the possibility to purchase legumes from a local bazaar or marketplace (0.012). Specialised world cuisine stores, as a shopping channel, were of a considerable interest among the inhabitants of large cities (1.642), but analysing the results of all shopping channels for the group of respondents from cities of more than 30,000 inhabitants it was of a comparable importance to the “local bazaars and marketplaces” shopping channel (1.675).



In order to determine whether the perception of legume products affects sustainable development, the respondents were asked to assess the statement: “The consumption of legume products contributes to the sustainable development” (response suggestions were encoded in a five-level scale), which was used as a dependent variable in the regression analysis (Table 5). The data were analysed using a linear regression procedure and the set of factors obtained in the factor analysis for each group of samples was used as the predictors. By performing linear regressions, the authors wanted to find and explain the relationship between independent variables and dependent variables.



The coefficient of determination R2 is 0.563, which means that the model explains the relations between the variables as 56.3%. Among the suggested variables determining consumer awareness, the model includes three variables, as presented in the table below.



The combination of variables presented in the Table 5 shows the anticipated contribution of legume products in relation to sustainable development, with all three variables significantly affecting the anticipated consumer model. The β values are as follows: the largest coefficient indicating which independent variable has the greatest influence on the dependent variable is “No harmful substances used in its production” (B), then “Low level of processing, short shelf life” (C) and, finally, “Caring for the environment and animal welfare” (A). The regression equation looks like this:


Y = 2.267 + 0.045A + 0.439B + 0.130C ± 1.118



(2)








4. Discussion


4.1. General Knowledge


The food sector is facing an increasingly competitive and globalised market, and consumers are more demanding and more concerned about the quality and health benefits of products [81]. Consumption is among the drivers of food production, and exerts its influence on sustainability [82]. This study was carried out in order to verify and establish consumers’ tendencies to consume legume products, which are becoming increasingly popular thanks to their nutritional value. Current changes in the economy are causing changes in consumption and consumer behaviour. Today’s consumer is aware of the health benefits of the food on the market [83,84]. Knowledge about the health benefits of products is disseminated by various media. Such tools as the internet allow us to gain knowledge about food products, but also enable their purchase [85], a method which is mostly used by consumers of large cities who want to have a wider choice of products (this was confirmed in the presented studies). For consumers in Europe, the health effects are perceived to be a big driver in the demand for legume-based products [86]. A healthy lifestyle, which has been gaining popularity recently, has led to an increasing demand for products that can serve as, for example, meat replacements and contain a large nutritional value. Lea et al. [87] in their research pointed to a change in food product consumption trends—the appreciation of products of plant origin. This is due to the large selection of legumes, as consumers who took part in the survey highly rated the wide selection and variety. It should be mentioned that the gluten-free segment in the food market has attracted a lot of interest from food innovators. This is because legume-based flours can add functionality to gluten-free baking. More and more consumers in the EU and the US are looking for gluten-free products, and this strong market trend will stimulate the demand for legume-based flours produced, among others, from fava beans, chickpeas or lentils [86].



In a study carried out by Figueira et al. [88], Australian researchers, like the authors of this article, pointed to positive consumer attitudes towards legume products. They proved, in a representative sample, that, according to Australian consumers, legume products have a beneficial effect on health, reducing the risk of heart diseases [89]. The health aspect can be an impulse to change consumer behaviour [90]. As a result, developed countries such as the USA or Australia introduced educational programmes aimed not only at diet preparation or culinary skills development, but also at school education and well-thought-out shopping [91]. According to the guidelines of the U.S. Department of Health [92], participation in education, introducing pro-healthy consumption patterns and making consumers aware of the demands of sustainable development can increase legume consumption, resulting not only in a beneficial effect on the diet, but also on the environment.



Malczyk and Kosmaty [93], in their research, presented results on the recognition and consumption of legume products among young consumers of small towns and rural populations that are in parallel with those presented in this article. Beans and peas, as well as soybeans, are popular. Young people are also aware of the health benefits that meals prepared from legumes offer.



Sustainable consumption concerns the effect of nutrition on environmental results, such as the journey from the field to the plate, as well as removing waste [94]. Sustainable food development is essential to ensure a safe and healthy food supply for the population over time and for future generations. Global food production is responsible for over 70% of fresh water consumption, 80% of deforestation and up to 30% of greenhouse gas emissions (GHG). Energy costs, population growth, climate change and changes in nutrition put pressure on land use, soil quality and sustainable water sources in the future [95]. Legumes such as lentils and peas have a lower carbon footprint because they are nitrogen-fixing plants that require very little nitrogen fertiliser [96]. Polish consumers who took part in the study also stressed the values of sustainable development. The equation presenting the contribution of legume products shows that sustainable development aspects affect the consumer model.



Palmer et al. [97], in a study carried out among consumers from the USA (Iowa), emphasised the importance of low-price legume products. The same results were obtained in the present paper, as inhabitants of poorer rural regions prefer to buy products in chain hypermarkets, where prices are lower. The sustainability of diets does not only include nutritional and environmental concerns, but also economic and socio-cultural dimensions [98]. Polish consumers also noticed this aspect and emphasised its importance. The results obtained by the researchers confirm the thesis of the American scientists from Iowa, in that a low price is a condition for choosing these products in rural regions. Majili et al. [82], in their research, also emphasised the popularity of legume products in poor rural regions. Poland is a country of contrasts. According to Eurostat [99], the Warsaw region is among the 20 richest regions in Europe, while three rural regions in Poland are among the poorest. The contrast shows that, among the inhabitants of towns, leguminous plants are also popular. The condition for their choice, in turn, is not a low price, but the current trend of various cuisines in the world (for example, Hiddish, Mexican or Mediterranean), where one of the main ingredients are leguminous, so specialist stores or mail order sales are very popular in large cities. Similar results are presented by Australians, showing the dependence of purchasing legume products on culinary preferences [88].



Legume products sold in shops in Poland are usually manufactured from local resources [12]. In a study carried out on Polish consumers, Wojciechowska-Solis [100] pointed out that the Polish consumer is an ethnocentrist; in knowing about the local origin of products or about their production from local resources, they prefer domestic products. The nature of Polish consumers’ ethnocentrism is primarily concerned with economic health, for example, product ethnocentrism and the responsibility for jobs [101]. Consumption ethnocentrism manifests itself because products without any intermediaries in the supply chain are cheaper [102], which is directly reflected in the shopping carts of Polish consumers.



According to Kostakis [103], consumers living in rural areas can produce their own products and consumers in urban areas have more food consumption choices, leading them to have higher food expenditures, due to more sales channels, such as marketplaces, various community stores, specialist stores and others. The consumers who took part in the study, similar to Greek consumers in rural areas, benefit from their land, while city dwellers benefit from a variety of store offers.



In this study, knowledge of the nutritional benefits of leguminous plants was considered a positive motive for increasing the consumption of these foods. However, in studies conducted among French consumers, this was not a sufficient reason to change their shopping habits [104]. In a study conducted by the Jallinoja et al. team [105], environmental awareness was not convincing enough to induce consumers to eat more legumes. In turn, natural concerns, health and weight control motives were considered important for those whose diet included beans and other legume products [106]. In our study, consumers presented pro-ecological attitudes, declaring, “Caring for the environment and animal welfare”, “No harmful substances used in its production” and “Low level of processing, short shelf life”. Similarly, a survey conducted among Polish residents of large cities by the team of Rejman et al. [107] showed that care for the environment plays the greatest role among “adopting” for the cluster related to a balanced diet.



The research conducted by the authors can be considered as among the first of its kind in Eastern Europe. It concerns the combination of consumers’ purchasing intentions and their impact on sustainability. It is very important to determine whether the consumer understands what sustainability is and what impact it has on quality of life. It is important to provide the consumer with this knowledge. Making them aware that even the choice of products at a stall, in a supermarket, via the internet, or directly from a farmer has an impact not only on their health, the economic situation in their direct surroundings, but also globally on the environment. In the current study, the authors focused on consumer behaviour in the market of leguminous products because they believe that their consumption combines health and environmental aspects. According to scientists, these motives are very important for society when shopping these days [108,109]. Despite the fact that the majority of study participants in rural areas and cities believed that legumes were a good alternative to meat, Finnish researchers say that it is beneficial to make a change in which eating meat and vegetarianism are not viewed as opposites, but as a continuum that would allow consumers to perhaps develop a more relaxed attitude towards eating plant-based proteins, which could eventually become a routine and embodied practice in everyday life, contributing to sustainable consumption [110]. It is likely that habits that are first adopted by some social groups may later be adopted by other groups as well, and this can be achieved, e.g., by systematically keeping beans, tofu, and other soy-based foods in menus such as school canteens, bistros and other places.



Further research should follow trends that combine health and sustainability aspects in order to identify the needs of future consumers. However, we also must not forget about the price aspect of the goods under investigation.




4.2. Limitations


Although this study was conducted on a sample representative of the country, it had some limitations. The main limitation of the study was that not all factors were taken into account. One of the reasons for this was that only some areas were covered by the questionnaire. When conducting future research, one should take into account all aspects (determinants) of consumption and pay particular attention to the importance of labels informing the consumer about the origins of food (e.g., whether the manufacturer applies sustainable development principles, etc.). It is widely known that certification means additional costs, but a recognisable label provides resulted from the choice of a differentiation variable, i.e., the consumer’s place of residence consumers with necessary information about the origins of products. Restrictions may have also resulted from the choice of a differentiation variable, i.e., the consumer’s place of residence.





5. Conclusions


According to many researchers, legume food products in consumers’ shopping carts contribute not only to improving population health, but also to improving environmental conditions and supporting the economy.



The dissemination of knowledge about sustainable development is necessary to allow consumers to make more sustainable food choices and increase the effectiveness of food policy instruments. Despite the good prognosis, it is important to continue to educate society about sustainable development issues, namely our contribution as consumers. The products we buy have a direct effect on CO2 emissions and other natural resources. An example of sustainable consumption can be found in legume products. Their cultivation benefits not only the environment, but also consumers in terms of food benefits. Consumers have shown a good knowledge about legumes and the relationship between their cultivation and environmental improvements. This study showed the availability of legume products depending on consumers’ place of residence. There are different sales channels for these products, but there are no clear obstacles to purchasing the desired goods. Shops specialising in different world cuisines, offering legume products from different countries, usually sell online in addition to traditional channels. Large-area shops such as hypermarkets and supermarkets are built in small cities, where they get across, with their offers, that they are trying to diversify.



Food sector companies could use the results of this study to prepare a legume product offer and a distribution channel depending on the place of residence of the target consumer.
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Figure 1. The double food and environmental pyramid model. Source: https://www.barillacfn.com/en/dissemination/double_pyramid/. 
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Figure 2. Division of Poland into regions. Source: Author’s own project. 
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Table 1. Demographic description of the sample (n = 1067).
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Variable

	
Category

	
Frequency

	
Percentage (%)






	
Gender

	
Male

	
509

	
47.70




	
Female

	
558

	
52.30




	
Age

	
<25

	
312

	
29.24




	
26–40

	
238

	
22.27




	
41–55

	
299

	
28.02




	
>56

	
218

	
20.47




	
Place of residence

	
Rural areas (rural communes)

	
420

	
39.40




	
Cities of up to 30,000 inhabitants (urban–rural communes)

	
192

	
18.00




	
Cities more than 30,000 inhabitants (cities)

	
455

	
42.60




	
Level of formal education

	
Primary

	
341

	
32.00




	
Secondary

	
393

	
36.80




	
University

	
333

	
31.20








Source: Author’s own analysis based on study material.
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Table 2. Comparison of legume products desired by consumers in terms of the consumer’s place of residence. The consumer had at least three products to indicate.
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Variable/Legume Product

	
Rank

	
Mean

	
t-Test

	
p-Value




	
Rural Area

	
City of up to 30,000 Inhabitants

	
City of more than 30,000 Inhabitants

	
Rural Area

	
City of up to 30,000 Inhabitants

	
City of more than 30,000 Inhabitants






	
Peas

	
1

	
6

	
2

	
3.868

	
3.065

	
3.904

	
25.174

	
<0.000 *




	
Beans

	
2

	
1

	
4

	
3.795

	
3.786

	
3.536

	
12.551

	
<0.000 *




	
Lentils

	
3

	
5

	
1

	
3.366

	
3.310

	
4.035

	
29.770

	
<0.000 *




	
Soybean

	
4

	
2

	
3

	
3.360

	
3.577

	
3.632

	
18.380

	
<0.000 *




	
Chickpea (Cicer arietinum L.)

	
5

	
3

	
6

	
3.357

	
3.449

	
3.051

	
22.476

	
<0.000 *




	
Coronilla L.

	
6

	
7

	
7

	
3.250

	
2.815

	
3.014

	
23.397

	
<0.000 *




	
Broad beans

	
7

	
4

	
5

	
3.120

	
3.442

	
3.238

	
17.413

	
<0.000 *








Note: * Level of significant difference at p < 0.050. Source: Author’s own analysis based on study material.
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Table 3. Consumer decision-making variables taken into account when shopping.
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Decision Variable

	
Model of Discriminant Analysis

	
Classification Functions




	
Wilks’ Lambda: 0.437

F (10.212) = 6.945 p < 0.001 *

	
Place of Residence




	
Wilks’ Lambda

	
F Value

	
P Level

	
Rural Area

p = 0.560

	
City of up to 30,000 Inhabitants

p = 0.430

	
City of more than 30,000 Inhabitants

p = 0.580






	
Legumes have a high protein and/or fibre content

	
0.472

	
24.518

	
0.001 *

	
1.618

	
1.443

	
0.658




	
Ethical reasons for choosing legumes

	
0.466

	
7.928

	
0.001 *

	
0.189

	
0.408

	
0.665




	
An alternative for meat products

	
0.513

	
4.982

	
0.001 *

	
1.458

	
0.928

	
1.618




	
Affordable

	
0.509

	
18.658

	
0.001 *

	
1.658

	
1.725

	
1.103




	
Easy to prepare

	
0.498

	
7.445

	
0.001 *

	
0.024

	
0.523

	
0.401




	
They are tasty

	
0.459

	
8.356

	
0.011 *

	
1.144

	
1.698

	
1.256




	
There is a large selection (e.g., beans, peas, broad beans, lentils)

	
0.484

	
2.445

	
0.002 *

	
0.123

	
0.347

	
0.623




	
Constant

	
10.761

	
13.613

	
12.971








Note: The tested hypothesis in the model of purchase motives for legumes concerns whether the decision variable makes a significant contribution to the model. * Level of significant difference at p < 0.050. Source: Author’s own analysis based on study material.
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Table 4. Place of purchase of legume products according to the place of residence of the respondents.
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Place of Purchase

	
Model of Discriminant Analysis

	
Classification Functions




	
Wilks’ Lambda: 0.528

F (10.212) = 6.945 p < 0.001 *

	
Place of Residence




	
Wilks’ Lambda

	
F Value

	
P Level

	
Rural Area

p = 0.560

	
City of up to 30,000 Inhabitants

p = 0.430

	
City of more than 30,000 Inhabitants

p = 0.580






	
In supermarkets and hypermarkets

	
0.410

	
24.285

	
0.001 *

	
2.981

	
3.234

	
3.051




	
At local stores

	
0.347

	
6.177

	
0.003 *

	
0.988

	
0.911

	
1.799




	
At local bazaars and marketplaces

	
0.521

	
5.460

	
0.019 *

	
0.012

	
0.758

	
1.675




	
Specialised world cuisine stores

	
0.335

	
5.249

	
0.001 *

	
0.483

	
1.205

	
1.642




	
Online/mail order sales

	
0.274

	
4.924

	
0.001 *

	
1.547

	
1.241

	
2.048




	
Constant

	
7.761

	
9.591

	
8.846








Note: The tested hypothesis in the model defining the preferred places of purchase of leguminous products concerns whether the selected place makes a significant contribution to the model. * Level of significant difference at p < 0.050. Source: Author’s own analysis based on study material.
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Table 5. Linear regression analysis for the variables describing the relationship between the pro-environment awareness and the tendency to purchase legume products.
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Factors

	
Estimate (β)

	
Standard Error

	
p-Value






	
Caring for the environment and animal welfare (A)

	
0.045

	
0.269

	
0.012




	
No harmful substances used in its production (B)

	
0.439

	
0.022

	
<0.001




	
Low level of processing, short shelf life (C)

	
0.130

	
0.159

	
<0.001




	
F–statistic of the model

	
F(1.428) = 0.342




	
Constant

	
2.267




	
Se

	
1.118




	
Coefficient of determination (R2)

	
56.3%








Note: Level of significant difference at p < 0.050. Source: Author’s own analysis based on study material.
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