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Abstract

:

The main objective of the current study was to conduct an investigation at the national level in order to identify types of consumers depending on their perception of food waste. To do this, an online survey was carried out on a sample of 2541 respondents. Using a K-means clustering model, three clusters of consumers were identified. Cluster 1, “Careless”, consumers who dispose of food and food waste carelessly, are people who come from rural areas or small cities and have a rather low level of education. They do not have much information on the subject of food waste and do not seem to consider it “a problem”. Cluster 2, “Precautious”, composed of responsible people who do not throw away food, are well-informed and consider that all actors in the agri-food chain have a share in the food waste problem. Those who belong to cluster 3, “Ignorant”, are mostly from urban areas and have a high level of education. They were not raised to prevent food waste and therefore lack such habits as adults. They have a fair awareness of this subject, but they do not consider themselves responsible for food waste. The results obtained indicate the need to continue the awareness and education campaigns initiated at governmental and civil society level.
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1. Introduction


Food loss and waste (FLW) is a global issue [1] that has become an increasingly debated topic in recent years by governments, business representatives, non-governmental organizations, scientists, and also by the worldwide public [2,3]. There is a strong consensus around FLW at international level, due to its importance in terms of reducing production costs, improving food security and ensuring environmental sustainability [4]. There are various definitions of FLW in the scientific literature according to analysts and stakeholders’ opinions and perceptions [4]. Food loss concerns all segments of the food supply chain, from production, storage, processing to distribution, excluding “the point where there is interaction with the final consumer” [4]. “Food waste is the result of purchasing decisions by consumers, or decisions by retailers and food service providers that affect consumer behaviour” [4]. According to a systematic review of the literature made by Van der Werf and Gilliland [5], there is a great variability in estimating FLW because of the different methodologies used in collecting data, directly or indirectly.



Identifying solutions to the problem of FLW is a major challenge for the entire food supply chain [1,6]. Approximately one third of world food production is wasted each year [6,7], and socio-economic and environmental consequences being increasingly severe [8]. Even at the EU level, there is growing concern about the issue of FLW [9]. This concern is part of the Sustainable Development Goals [10] (SDGs) that have among their objectives the fight against climate change, the eradication of hunger, malnutrition and the achievement of savings by farmers, economic entities and individual households [9]. Given the importance of this topic, many international initiatives have been taking place to solve the FLW problem [11].



According to the Fusions [12] report, in the 28 Member states “around 88 million tonnes of food waste are generated annually with associated costs estimated at 143 billion euros.”. Food waste is responsible for producing approximately 8% of greenhouse gas emissions globally [9]. However, at the level of the EU, the statistics from 2018 indicate a worrying figure which shows that “some 33 million people in the EU cannot afford a quality meal every second day” [9]. Based on a report made in 2019, within the Bioregio [13] project, the amount of food waste varies from approximately 186.06 kg/capita/year in Spain, to 129 kg/capita/year in Romania and only 29 kg/capita/year in France [13].



The EU suggests an official methodology for quantifying food waste by the Member states, based on diaries and waste composition analysis. This is part of the “EU action plan for the circular economy” [14]. Despite the lack of use of this methodology, there are still some examples of national studies, which followed the EU recommendations. According to studies carried out in Finnish households, the amount of food waste generated each year is around 23 kg per capita and 63 kg per household, represented mostly by fresh and perishable food: vegetables, home-cooked food, and milk products [15,16]. A recent diary study carried out by German scientists shows that household food waste adds up to 89.5 kg/year and per capita food waste counts 44.6 kg/year. The most discarded food products are vegetables, fruits, and bread [17]. Giordano et al. [18] stressed the importance of using alternative methods to assess food waste at household level. Their results confirmed that the use of questionnaires is less accurate than the use of diaries: “the average food waste value is significantly higher when gathered through diaries, while questionnaires are able to catch less than one-third of food waste determinants” [18].



According to Eriksson et al. [19], there is an EU legislation directly or indirectly related to the subject of food waste. This legislation creates effects that contradict the interests of the stakeholders involved in reducing food waste process and generate a low desired impact. Therefore, much more in-depth research into the interaction of the consequences of the application of food waste legislation is necessary for a harmonious integration of public policies in this area [19]. Romanian legislation on food waste has its origins in the EU legislation [20] and is embodied in specific measures of education, communication, and information [21]. All the links of the agri-food chain (from agricultural production, management, storage, processing, and distribution to the final consumer) face the problem of FLW, for various reasons (e.g., improper management of food during the harvesting and storage process, incorrect labelling, and inadequate purchasing and consumption habits of final consumers) [1]. Thus, according to the Law no. 217/2016 [22] on reducing food waste, all economic operators in the agri-food sector should voluntarily get involved in campaigns conducted by the authorities and should initiate such actions on their own.




2. Literature Review


In Romania, there are few studies on the role and behavior of actors involved in the fight against food waste. Gheorghescu and Bălan [23] underline the importance of the inclusion of all stakeholders in the prevention and reduction of food waste and the need to educate citizens about the notion of food waste and its causes. In the Romanian context, they consider that a coherent strategy for reducing and preventing food waste is needed, and it should be accompanied by rural development policies leading to food security [23].



Another study conducted by Cantaragiu [24] analyzed the problem of food waste (in terms of social responsibility) at the level of a well-known retailer in Romania, highlighting the main aspects that should be considered for the success of a social entrepreneurship initiative (e.g., clear articulation of the problem and solutions, mobilization of the civil society actors, perseverance, and achieving a strategy in line with the resources held by the retailer). The study [24] concludes that food waste management based on the principles of social entrepreneurship can lead to a sustainable competitive advantage for traders.



Dumitru and Burghiu [25] identified models of logistics good practices regarding the process of donating food from economic entities (producers and traders) to people in difficulty, through NGOs. Their study recommends the need to support food banks by the local authorities, private companies and universities, in Romania. The development of the infrastructure and digitalisation in the fight against food waste is emphasized by researchers [25,26] who believe that the role of computer applications is to connect potential sources of food waste with consumers in need of food.



Studies on the behaviour of Romanian consumers on the issue of food waste are, as in the case of other actors in the food chain, quite limited. However, there are some milestones in the scientific literature on the role of households and the final consumer in food waste management. Ghinea and Ghiuță [27] have investigated the behaviour, habits, and attitudes of young Romanians regarding food waste and identified the following reasons why they throw away food: expiration date (especially in the case of dairy products, meat, and eggs), too long period of storage of food in the refrigerator, inadequate storage methods, and deterioration of the appearance of food. They recommend carrying out awareness raising and education campaigns on label reading, shopping list planning and the use of food scraps [27]. Stefan et al. [28] demonstrated that the behavior oriented towards food waste among Romanian consumers is rather determined by the routine of planning and supplying food, the moral attitude, and control of being able to influence this routine. Thus, changing consumer attitudes, as well as awareness and education campaigns are factors that can have, in their opinion [28], a significant impact on reducing food waste. Following the research conducted on a sample of 900 respondents, from 153 cities in Romania, Iorga et al. [29] identified a representative individual profile for food waste: male consumer, under 35 years old, single, with a high level of education. The explanations found for the identified profile are the lack of interest in food resource management, deficit in time management, and the influence of modern consumerism-oriented marketing tools. According to the results obtained by Iorga et al. [29], there is a direct relationship between the income level and the amount of food waste: the higher the household income, the greater the amount of food waste.



The influence of the socio-demographic factors on the attitude of urban consumers towards the phenomenon of food waste in Romania was also studied by Cantaragiu [30] who demonstrated the existence of major differences between women and men, belonging to different age segments, regarding the attitude compared to food waste. Thus, women between the ages of 20 and 30 are more likely than men to feel guilty about throwing away food and to associate food waste with social inequality [30]. As they get older, women associate food waste more with financial irresponsibility [30].



A recent study conducted in Romania analyzed the behavior of consumers regarding food waste when they are on vacation, in tourist reception structures in rural areas [31]. The authors of this study showed that there is no significant impact of socio-demographic factors (gender and age) and the length of stay on the behavior of the Romanian tourists regarding food waste. On the other hand, Romanian tourists waste less food when consuming local specialties, organic food, and homemade products [31]. Food waste represents a serious problem not only for rural tourism, but also for all-inclusive segment of this industry. According to Okumus et al. [32], guests’ cultural backgrounds highly influence the tourists’ behaviours and the quantity of food waste generated.



The perception of the Romanian consumers regarding the understanding of the concept of food waste was evaluated by Caprita [33]. The results of the research indicating a large proportion, over 60% of respondents, of those who do not have information about food waste and who do not understand the information contained on the label, but who would be willing to learn. According to the participants in this study [33], the main people responsible for waste in the agri-food chain are households and traders (mainly retailers). The most wasted foods by Romanian consumers are cooked dishes, followed by fruits and vegetables [33]. Meat, a food very present in the Romanian diet, is much less wasted by consumers. The research conducted by Petrescu et al. [34] has demonstrated that only 13.3% of the meat consumed is perceived as wasted, a very small percentage compared to other foods. Chivu et al. [35] studied the impact of reductions on purchasing and consumption behavior in Romania, and implicitly on the quantities of food thrown away, showing that those who buy large quantities of food because they are on sale, without having a rational motivation or need, fail to always consume it and throw it away. The authors of the studies carried out so far in Romania have recommended additional research on the identification of consumer profiles, on food waste [29] and the influence of socio-demographic factors on food waste behavior [30]. Following the literature review conducted by us, no cluster analyses were identified, leading to the shaping of some segments of Romanian consumers regarding food waste. However, at the international level, there are studies that aimed to cluster consumers and a synthesis of them is presented below.



The exploration of consumers’ attitudes towards food waste and their segmentation was carried out by Falasconi et al. [36], following a study conducted in two cities in Italy (Bologna and Viterbo). They identified several clusters of consumers, labelled as follows: “Unconcerned,” “Selfish,” “Responsible,” “Indifferent,” “Virtuous,” “Careful,” and “Aware” [36]. They also emphasized the need for targeted interventions on each cluster in order to raise awareness of food waste [36]. Another study conducted in Italy [37] aimed to understand the causes of food waste in households and clustered consumers according to their attitude towards food waste and their anti-waste behavior, outlining the following profiles: “The conscious-fussy,” “The frugal consumer,” “The exaggerating cook,” “The conscious-forgetful type,” “The unskilled cook,” “The confused type,” “The exaggerated shopper”. Starting from the clusters obtained, the results of the study emphasize the importance of the monetary value of food waste [37]. Di Talia et al. [38] conducted an empirical analysis of the causes of food waste in a rural area, starting from the following assumptions: the extrinsic characteristics of the food, along with the frequency of shopping and the use of shopping lists are essential to reduce food waste. Profiling consumers in the following categories: “Non-aware consumers,” “Consumers not aware but not wasteful,” and “Conscious consumers” led to the suggestion of targeted actions for each identified profile [38]. A study conducted in the UK investigated whether household food waste is determined by a lifestyle food based on convenience food among young consumers [39]. The cluster analysis identified five consumer groups based on factors related to eating behavior: “Epicures” (refined food), “Traditional consumers,” “Casual consumers,” “Food detached consumers,” and “Kitchen evaders” [39]. Daily food supply and consumption practices play a key role in combating food waste. Thus, Romani et al. [40] investigated how these practices (shopping and cooking) lead to food waste and how policy makers can implement effective strategies to influence them. Following a two-cluster analysis, Romani et al. [40] identified three consumer clusters that they named: “Virtuous,” “Moderate,” and “Waster.” A similar analysis was carried out in Serbia [41], identifying two consumer profiles: “Uncaring food wasters” and “Caring.” The main reasons why Serbian citizens throw away food are the expiration of food and the fact that it acquires unpleasant tastes and odors [41]. The collection of information on German consumer attitudes and perceptions of food waste led to the identification of three consumer profiles as following: “Guilty food wasters,” “Unwitting food wasters,” and “Careless food wasters”. The authors of the study conducted in Germany considered that a simple consumer information campaign on food waste is insufficient; requiring the development of educational materials on how food scraps should be used and on reading and understanding the information provided by the label [42]. Understanding attitudes, the perceptions and behaviors of Swiss consumers regarding the issue of food waste and their clustering were the objectives of the study conducted by Delley and Brunner [43]. They identified six consumer segments, which differ significantly in attitudes and behaviors related to food consumption and food waste: “The conservative,” “The self-indulgent,” “The short-termist,” “The indifferent,” “The consumerist,” and “Eco-responsible”. According to Delley and Brunner [43], the results justify the need of the development of a strong and specific action plan dedicated to problematic segments, by all stakeholders involved (e.g., the state, retail companies, companies in the food industry, end consumers, NGOs, and cultural organizations).



In the framework of the literature review, we arrived at the conclusion that research carried out so far on food waste in Romanian households is limited. To the best of our knowledge, the existing studies are focused only on descriptive analyses regarding the anti-waste behavior of Romanian consumers.



Starting from the recommendations formulated in the conclusions of previous studies and from the lack of a segmentation of Romanian consumers regarding food waste, the authors of this research aimed to fill this gap by conducting a national study and identifying consumer clusters. The novelty of the research is the clustering approach that allows creating different segments of Romanian consumers based on their perceptions, attitudes and beliefs on food waste.




3. Materials and Methods


In order to study the attitude and beliefs of Romanian consumers regarding food waste, an online survey research method was used. With the aim of collecting as many answers as possible, but also due to the restrictions imposed by the health crisis caused by COVID 19, the distribution of the link related to the questionnaire was done by the snowball method. Additionally, to promote the study, it was published by NGOs on various public debate groups.



According to the literature review, there are various approaches regarding the methods used to quantify household food waste: questionnaires, diaries, waste sorting and composition analysis [44,45,46]. As it is already widely confirmed by scientists, questionnaires do not reflect real behaviors, but just intentions, attitudes, and beliefs which most of the time are different from the real quantities discarded [47]. Based on the results obtained by [47], there are few studies at EU level, which provide a quantitative estimation of household food waste.



The main purpose of the present study was to evaluate the Romanian consumers perceptions, attitudes and beliefs on food waste. Thus, despite the limitation of the questionnaire instrument, the authors considered this to be a suitable approach in the first stage of the evaluation of household food waste in Romania. The second stage of the research will be represented by a quantitative estimation of household food waste by using diaries and waste composition analysis.



3.1. Questionnaire Development


The questionnaire has six sections containing 42 items as following: the Section 1 contains a series of socio-demographic questions, and the Section 2 assessed the respondents’ childhood habits. The inclusion in the questionnaire of the questions related to childhood habits was based on the results obtained by Le Borgne [48] who validated through his research the hypothesis that childhood concerns and parents’ education regarding food positively influence the importance given to the subject of food waste, in adulthood. Section 3 and Section 4 include questions about the buying habits and cooking habits of the respondents, which represented the attitudes and behaviors associated with the purchase and consumption of food. Section 5 was the focus of the questionnaire and referred to food waste habits. Section 6 covered a series of questions regarding respondents’ changes in eating behaviors following the health crisis caused by the COVID-19 pandemic. The questionnaire included both dichotomous and multi-choice questions, as well as questions in which respondents were offered Likert-type scales (from “always” to “never,” from “very important” to “not at all important,” from “total agreement” to “total disagreement”) to capture their position in relation to the research questions. The items that generated significant correlations in the statistical analysis are presented in Table 1.




3.2. Data Collection


The study was coordinated by researchers of the University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca, Romania. The questionnaire was pre-tested on a small sample of respondents, to improve the quality of data collection. The promotion of the questionnaire was done online, with the support of the the Francophone University Agency in Central and Eastern Europe (AUF ECO), the Food Waste Combat project team, actively involved in the fight against food waste in Romania, but also media representatives. The questionnaire was implemented online, between June and September 2020, the respondents receiving information about the purpose of the study and about the protection of GDPR data. In total, 2541 responses were collected. These raw data were examined and after eliminating the inconsistencies a sample of 2512 valid answers was obtained.




3.3. Sample Description


Table 2 includes the socio-demographic characteristics of the sample under analysis, consisting of 2512 citizens from Romania. Thus, out of the total respondents, 84.8% were females and 15.2% males. The explanation for the high participation of women in the survey compared to men is represented by the fact that, in Romania, women are traditionally the main responsible in the family for the acquisition and preparation of food [49]. The higher participation of women was also observed in other studies that aimed to evaluate the behavior of food consumption [49] or that related to food waste [36,37,39].



Most of the participants in the study were between 25–44 years old, with higher education and permanent residence in an urban area, county seat (big city). The high presence of this age segment can be justified by greater availability for participation in online surveys, increased interest in food-related topics, better Internet access in urban areas compared to rural areas [50], and higher frequency of use of social networks [51].



More than half of the respondents have a net monthly income between 826 and 3097 euros, falling into the socio-professional category of employee, and come from families composed of at least two people.




3.4. Statistical Analysis


In order to obtain representative clusters for the analyzed sample, we used the K-means clustering model, and to test whether the means are significantly different from each other, we used the Tukey’s Honestly Significant Difference test. This model was also used by Richter [42] and Mallinson et al. [39] in identifying consumer clusters when they studied the issue of food waste in households. To create clusters, the first step was to standardize all variables and introduce them into the consumption profiling model. From here, using ANOVA, we determined whether any of the differences between the means are statistically significant by comparing the p-value to our significance level to assess the null hypothesis. The null hypothesis states that the population means are all equal. We chose the significance level of 0.05 which translates in a 5% risk of concluding that a difference exists when there is no actual difference. Based on this, the next step was to eliminate those variables that obtained a p < 0.05 on the grounds that they do not contribute to the construction of clusters. After removing them, we started looking for a suitable number of clusters created. We achieved this by increasing and decreasing the number of clusters tested, until we reached as few iterations as possible in stabilizing the cluster centers, without unnecessarily increasing the total number of clusters. At the same time, we removed/re-added the variables that had the lowest F values until we managed to stabilize the model. We used the F-value this way because the F-distribution assumes that the null hypothesis is true and by placing the F-value from our study in the F-distribution we could determine how consistent our results are with the null hypothesis. This allows us to determine how common or rare our F-value is under the assumption that the null hypothesis is true. If the score was low, we concluded that our variable is inconsistent with the null hypothesis and it cannot help us in defining cluster membership.





4. Results


Following the analysis, three clusters of consumers were identified, according to socio-demographic factors, childhood habits, food waste habits, and general information on food waste, named “Careless”, “Precautious” and “Ignorant.” The K-means clustering model stabilized after 16 iterations. The iteration history (Table 3) shows the progress of the clustering process at each stage [52].



The ANOVA test indicated which of the variables contributes the best to the cluster solution, the variables with substantial F values providing the greatest separation between clusters [52].



Thus, in the construction of the model were retained those variables that are significant in terms of variation of the means and that have a substantial F-value to provide information of interest. The number of cases for each cluster was quite good (Table 4), with a ratio of 1.82 between the smallest and the largest cluster.



The final cluster centers were calculated as the average for each variable within each cluster. Table 5 reflects the characteristics of each cluster.



Although there are statistically significant differences, the socio-demographic variables seem to provide the smallest variation in averages when it comes to building consumption archetypes. Thus, we can say that those who declare that they throw away food are not necessarily differentiated by these variables, the income being even more insignificant (Figure 1).



Cluster 1 “Careless” consists of those who throw food. They are generally women; they have a lower level of education and are employed. They come from rural or smaller cities and from families with more members.



Cluster 2 “Precautious” indicates those who do not throw away food. They are generally men, with an average education, employee status, living in small towns, and with medium-sized families.



Cluster 3 “Ignorant” also consists of those who throw away food. It is also dominated by women, with a high level of education, professionally active (both employees and freelancers/employers), residing in larger cities and coming from families with fewer people.



In terms of childhood habits, clusters 2 and 3 are the most polarized (Figure 2).



Cluster 1 “Careless” includes those who had certain experiences during childhood, related to spending holidays in the country, involvement in agricultural activities, helping parents/grandparents to buy food and cooking. The parents generally did not ask them to finish the food on the plate or to eat with the family, nor to not play with the food or eat the leftovers later.



Cluster 2 “Precautious” includes those who went through all the childhood experiences mentioned above quite often, and parents often asked them to follow the rules of eating behavior.



Cluster 3 “Ignorant” consists of people who, as children, had the opportunity very rarely or never to spend their holidays in the country or to engage in various household activities, and their parents did not ask them to follow certain rules or to dine with the family. The childhood habits of the respondents seem to have had an influence on the behaviors from adulthood regarding food waste. Thus, similarities can be seen quite easily between the previous graph, which illustrates clustering according to childhood habits (Figure 2) and the one illustrating clustering according to food waste habits (Figure 3).



Cluster 1 “Careless” is made up of people who generally have the following habits: they do not freeze food scraps, rarely arrange food in the refrigerator by temperature, clean the refrigerator less often, and not once a week, occasionally check the date validity of the food before buying it or the expiry date of those stored in the house/refrigerator. They do not estimate the quantities they need to cook, they do not pay attention to the way they store their food, they do not try new foods and they do not recycle the oil used for frying.



Cluster 2 “Precautious” is made up of people who say they take measures often enough or even always to limit food waste. The biggest difference between consumers in this cluster and those belonging to the other two identified clusters is given by the following habits: careful storage of food (where/how), checking their expiration date, and weekly cleaning of the refrigerator.



Cluster 3 “Ignorant” is represented by people who have not formed anti-waste habits, their actions taking place occasionally. They also do not freeze leftovers and do not estimate what a portion of food means when buying, cooking, or ordering food. Instead, they sometimes try new foods and recycle the oil used for frying. Otherwise, the other anti-waste habits are almost non-existent.



Differentiation between clusters can also be made according to the general information of the respondents regarding food waste (Figure 4). If those in cluster 2 “Precautious” consider that everyone’s food waste is to blame, those in cluster 1 “Careless” seem to think that no one is to blame for food waste and that this topic would not be of interest or even that it does not exist.



Cluster 1 “Careless” is composed of people quite disinterested in the subject of food waste and who have not tried to adopt habits to reduce it. They prefer individually packaged products at the expense of bulk products. It could be somewhat agreed that food waste could be caused by consumers, but no one else in the agri-food chain is found guilty.



Cluster 2 “Precautious” is composed of people who say they are interested in the subject of food waste, adopt prevention habits, and choose bulk products more often. They believe that the culprits of food waste are those in the agri-food industry, hypermarkets, restaurants, canteens, and government institutions. Part of the blame also lies with farmers, small traders, and consumers.



Cluster 3 “Ignorant” includes self-proclaimed consumers slightly more interested in the problem of food waste, but who have rarely taken measures to combat this phenomenon. They prefer to some extent individually packaged foods and they consider that food waste is equally the fault of all actors involved in the agri-food chain, but less of their own fault, that of consumers.



Summarizing the elements that characterize each identified cluster, the people in cluster 1 “Careless” are those who throw away food, come from rural areas, and have a low level of education. They had some childhood experiences related to spending holidays in the country or engaging in domestic activities, but these did not lead to the formation of anti-waste habits. They do not have much information on the subject of food waste and do not seem to consider it “a problem.” People belonging to the second “Precautious” cluster do not throw away food. They are generally a mixed group, in terms of socio-demographic characteristics. They had several experiences in childhood that materialized in adulthood in habits against food waste. They are well-informed and consider that all actors in the agri-food chain are to blame for the production of food waste and that each of them can contribute to reducing losses.



Those who belong to cluster 3 “Ignorant” throwaway food to the same extent as those in cluster 1. They are mostly from urban areas and have a high level of education. They had few childhood experiences related to spending holidays in the country, engaging in household activities, or following rules on family meals. They have not formed habits to prevent food waste. They have some information on this subject, and they consider guilty of food waste all those involved in the production and marketing of food, except consumers and themselves.




5. Discussion


The main purpose of the research was to evaluate the existence of consumer clusters in Romania based on their perception of food waste and the actual behavior related to this topic. The results revealed the existence of three clusters at the level of the investigated population: “Careless,” “Precautious,” and “Ignorant”. Similar results were obtained in Italy by Talia et al. [38] who identified three clusters of consumers. Among them, the “Non-aware consumers” cluster in Italy has in common certain elements with the “Careless” in Romania: both clusters are made up of consumers from rural areas who do not feel responsible for food waste and do not have information about this topic. Another similarity resulting from the comparison of the clusters identified in the two countries is between “Conscious consumers” in Italy and “Precautious” in Romania: people belonging to these groups know the problem of food waste and try to avoid it as much as they can.



Romani et al. [40] identified not only extremes, namely consumers engaged in combating food waste, called “Virtuous,” and consumers who throw away food, called “Waster,” but also a category of consumers who have a moderate interest in this topic and who have the tendency to buy excessively, more than they need, thanks to the marketing tools of merchants. In Romania, we cannot say that we have identified a middle segment. Two consumer extremes “Uncaring food wasters” and “Caring” were also identified in Serbia [41]. Of the two clusters, we can say that “Uncaring food wasters” are quite similar to the “Careless” identified in this study in that they do not consider food waste a problem.



The indifference is so great that this category of consumers say that they often forget to eat the food they have. These results were also confirmed by Gaiani et al. [37] who identified a cluster entitled “The conscious-forgetful type.” Checking the expiration date of food as a method of waste prevention is a feature of consumer behavior in the “Precautious” cluster. Similar results were obtained by Djekic et al. [41] in the study conducted in Serbia. Unlike the results of research conducted by Djekic et al. [41] and Richter [42] who identified as a significant variable in shaping clusters the presence of guilt among consumers, the present study could not confirm the importance of this variable.



The level of education does not always seem to be an important predictor of positive food waste behavior. Consumers in Romania belonging to the “Ignorant” group have a high level of education and come mainly from urban areas. This result is also confirmed by Delley and Brunner [43] who identified a similar consumer cluster in Switzerland, entitled “The indifferent,” composed of people with a high level of education but disinterested in food waste. According to Gaiani et al. [37] a certain category of consumers belonging to the cluster “The conscious-fussy” waste food because it does not look good. This aspect is also confirmed by the results of the present study. Thus, consumers belonging to the “Careless” and “Ignorant” clusters prefer to buy and consume fruits and vegetables that are more “good-looking.”




6. Conclusions


Following the research, we were able to assess the behavior of households in Romania regarding food waste and to identify three distinct clusters of consumers, quite homogeneous within them, in terms of characteristics taken into account, but heterogeneous among themselves.



The result was three clusters that were labelled as follows: “Careless,” “Precautious,” and “Ignorant.” Both the “Careless” and the “Ignorant” are the ones who throw away food. It seems that neither the environment of residence, nor the level of education or income had any influence on adopting anti-waste behaviors. Family education or childhood habits did not necessarily lead to the formation of correct habits of not wasting food.



Either the people who belong to the two clusters do not have much information about the concept of food waste, or they are ignorant people who do not care about this subject. They also do not consider food waste to be an issue in terms of economic, social, and environmental impact.



Another interesting aspect identified in those who waste food is the fact that they do not feel guilty in any way for this behavior, but rather make those who belong to other links in the agri-food chain responsible. Based on the results obtained, we believe that there would be a need for awareness raising and information campaigns at national level on the importance of combating food waste and the mechanisms that help reduce it.



Learning habits that lead to avoiding food waste (e.g., freezing food that is not eaten immediately, arranging food in the refrigerator by category and temperature, observing hygiene rules, checking the expiration date of food, storing it correctly and correct estimation of food portions) should be done in the family and at school. For this, it would be necessary to include in the school curricula some theoretical and practical subjects that would lead to the acquisition of knowledge and the formation of a sustainable behaviour.



The responsibility for initiating these campaigns lies with the public policy makers, but also with all the actors involved in the agri-food chain. The education and awareness campaigns carried out so far by the Ministry of Agriculture and Rural Development have materialized in the development of video materials (e.g., “How we can use food waste”, “Correct freezing of food”, “Smart shopping”, “Correct storage of food”, “Cooking stories”), educational games (“Everyday hero”), interactive tests and questionnaires (“Climate change in your kitchen”, “The unknown part of food”). To these are added the numerous campaigns carried out by various non-governmental organizations, an example of which is the “Food Waste Combat” project.



Consumer awareness and information measures have had an effect on a certain category of people. These belong to the second cluster, which we called “Precautious”. They are the ones who do not throw away food and who had certain childhood experiences that led to positive behaviors in adulthood. Thus, spending holidays in the country, engaging in agricultural activities, participating in the purchase and preparation of food with parents or grandparents or other household chores led them to appreciate food and be aware of its importance. Informing themselves, they managed to create certain mechanisms that help them to not waste food. The problem of food waste interests and empowers them, sometimes becoming activists themselves who fight for its solution. Education campaigns could also be used for consumers belonging to this cluster, to motivate them to continue to fight against food waste.



Our contributions to the progress of research in the field of food waste are of a scientific, methodological and practical nature. The clustering of Romanian consumers regarding the behaviour related to food waste is the first study of this kind, according to the authors. The results highlight the current situation in households on the issue of food waste and the need to continue awareness and education campaigns for those responsible for the purchase and preparation of food.



The results obtained can be translated into recommendations for public policy makers, for NGOs involved in the fight against food waste but also for the other actors involved: farmers, processors, distributors, and traders. Thus, both consumer awareness and global awareness can have a positive impact on reducing food waste and adopting sustainable production and consumption systems. Given the way of collection, we emphasize that a limitation of the research is exactly the promotion of the link to complete in profile groups, by a specialized NGO, which can attract more desirability in people’s responses. In the following studies, we propose to the researchers to consider the introduction of control items in the verification of loyalty to the promotion page of the questionnaire and the comparison of the respondents’ behaviors, depending on their environment of origin.
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Figure 1. Clustering according to socio-demographic variables. 
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Figure 2. Clustering according to childhood habits. 
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Figure 3. Clustering according to food waste habits. 
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Figure 4. Clustering based on general food waste information. 
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Table 1. Questionnaire items used in the analysis.
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Section Name

	
No.

	
Questions Description






	
Socio-

Demographic Variables

	
Q1

	
What is your gender?




	
Q2

	
Indicate your level of education.




	
Q3

	
What socio-professional category do you fall into?




	
Q4

	
Where do you have your permanent residence?




	
Q5

	
How many people make up your family?




	
Childhood Habits

	
Q6

	
During your childhood, did you have the opportunity to spend your holidays in a village?




	
Q7

	
During your childhood, did you have the opportunity to get involved in agricultural activities?




	
Q8

	
During your childhood, did you have the opportunity to help your parents/grandparents cook?




	
Q9

	
During your childhood, did you have the opportunity to help your parents/grandparents buy food?




	
Q10

	
During your childhood, did you have the opportunity to help your parents/grandparents clean the house?




	
Q11

	
During your childhood, did your parents ask you to always finish eating what you have on your plate?




	
Q12

	
During your childhood, did your parents ask you to have meals with your family?




	
Q13

	
Did your parents ask you not to play with food during your childhood?




	
Q14

	
During your childhood, did your parents ask you not to throw away leftover food and eat it later (the next day)?




	
Food Waste Habits

	
Q15

	
Do you happen to throw away food?




	
Q16

	
I freeze leftovers that I think I will not eat very soon.




	
Q17

	
I arrange the food in the fridge by categories and depending on the temperature.




	
Q18

	
I clean my fridge at least once a week.




	
Q19

	
I check the expiration date before buying a food.




	
Q20

	
I check the expiration date of food stored in the house/refrigerator.




	
Q21

	
I try to estimate what a portion of food means when I buy/cook/order food.




	
Q22

	
I pay attention to the way I store my food (where and how).




	
Q23

	
I try foods I have not eaten before.




	
Q24

	
I recycle the oil used for frying.




	
General Information on Food Waste

	
Q25

	
How interested are you in avoiding food waste?




	
Q26

	
Have you tried to adopt habits that help avoid food waste?




	
Q27

	
When shopping, do you prefer to buy products in bulk or individually packaged?




	
Q28

	
From the vegetables and fruits you buy, do you choose the ones that look better?




	
Q29

	
Who do you think is responsible for food waste? [Farmers]




	
Q30

	
Who do you think is responsible for food waste? [Agri-food industry]




	
Q31

	
Who do you think is responsible for food waste? [Hypermarkets]




	
Q32

	
Who do you think is responsible for food waste? [Small traders]




	
Q33

	
Who do you think is responsible for food waste? [Customers]




	
Q34

	
Who do you think is responsible for food waste? [Restaurants]




	
Q35

	
Who do you think is responsible for food waste? [School canteens]




	
Q36

	
Who do you think is responsible for food waste? [Government institutions]
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Table 2. Sample characteristics.
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Socio-Demographic Characteristics

	
Categories

	
Percentage






	
Gender

	
Male

	
15.2%




	
Female

	
84.8%




	
Age

	
18–24

	
14.8%




	
25–34

	
47.5%




	
35–44

	
26.4%




	
45–54

	
7.8%




	
55–64

	
2.8%




	
65 years and over

	
0.7%




	
Education level

	
Eighth grade

	
0.3%




	
Vocational School

	
0.7%




	
High School

	
8.9%




	
Post-secondary school

	
1.5%




	
Higher education (bachelor’s degree)

	
41.2%




	
Higher education (master’s degree, doctorate)

	
47.4%




	
Socio-professional category

	
Student

	
10.6%




	
Unemployed

	
1.4%




	
Household person

	
5.1%




	
Employee

	
64.6%




	
Freelancer

	
7.2%




	
Business owner

	
4.2%




	
Retired

	
1.6%




	
Another occupation

	
5.3%




	
Monthly household income

	
Under 825 EUR

	
25.7%




	
Between 826 and 1650 EUR

	
40.4%




	
Between 1651 and 3097 EUR

	
20.3%




	
Over 3097 EUR

	
5.9%




	
I do not know/I do not answer

	
7.7%




	
Permanent domicile

	
In a rural, common/village area

	
13.0%




	
In an urban area, small town

	
10.9%




	
In an urban area, county seat

	
76.1%




	
Number of household members

	
1 person (live alone)

	
13.7%




	
2 persons

	
39.6%




	
3 persons

	
24.3%




	
4 persons

	
17.1%




	
5 persons

	
4.0%




	
6 persons and more

	
1.3%
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Table 3. Iteration history.
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Iteration

	
Change in Cluster Centers






	

	
1

	
2

	
3




	
1

	
8.308

	
7.658

	
8.030




	
2

	
1.839

	
0.269

	
1.100




	
3

	
0.945

	
0.410

	
0.979




	
4

	
0.441

	
0.471

	
0.808




	
5

	
0.255

	
0.341

	
0.488




	
6

	
0.189

	
0.232

	
0.305




	
7

	
0.125

	
0.143

	
0.184




	
8

	
0.084

	
0.091

	
0.109




	
9

	
0.075

	
0.051

	
0.049




	
10

	
0.076

	
0.040

	
0.041




	
11

	
0.064

	
0.029

	
0.028




	
12

	
0.056

	
0.018

	
0.034




	
13

	
0.042

	
0.017

	
0.014




	
14

	
0.023

	
0.009

	
0.011




	
15

	
0.016

	
0.006

	
0.008




	
16

	
0.000

	
0.000

	
0.000








Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is 0.000. The current iteration is 16. The minimum distance between initial centers is 14.296.
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Table 4. Number of cases in each cluster.
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Cluster

	
1

	
522.000




	
2

	
952.000




	
3

	
905.000




	
Valid

	
2379.000




	
Missing

	
133.000
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Table 5. Final cluster centers.






Table 5. Final cluster centers.





	
Question

Number

	
Cluster 1 Careless

	
Cluster 2 Precautious

	
Cluster 3 Ignorant






	

	
Standard Deviation

	
Standard Deviation

	
Standard deviation




	
Socio-demographic variables




	
Q1

	
−0.13007

	
0.15528

	
−0.08303




	
Q2

	
−0.22928

	
−0.01655

	
0.1029




	
Q3

	
−0.07639

	
−0.08614

	
0.13468




	
Q4

	
−0.23828

	
−0.06832

	
0.20131




	
Q5

	
0.21469

	
0.09859

	
−0.21401




	
Childhood habits




	
Q6

	
0.30218

	
0.3159

	
−0.51908




	
Q7

	
0.32349

	
0.41413

	
−0.6232




	
Q8

	
0.23162

	
0.52893

	
−0.71378




	
Q9

	
0.20412

	
0.46809

	
−0.6215




	
Q10

	
0.27841

	
0.52989

	
−0.73169




	
Q11

	
−0.15206

	
0.26149

	
−0.18261




	
Q12

	
−0.00963

	
0.31168

	
−0.33588




	
Q13

	
−0.02534

	
0.26915

	
−0.27059




	
Q14

	
−0.08492

	
0.33307

	
−0.31285




	
Food waste habits




	
Q15

	
0.10571

	
−0.14029

	
0.09069




	
Q16

	
−0.20251

	
0.33707

	
−0.22568




	
Q17

	
−0.10191

	
0.36611

	
−0.31104




	
Q18

	
−0.01054

	
0.38313

	
−0.35993




	
Q19

	
−0.05071

	
0.33846

	
−0.28629




	
Q20

	
−0.02418

	
0.37887

	
−0.37208




	
Q21

	
−0.25713

	
0.34826

	
−0.24366




	
Q22

	
−0.12836

	
0.41215

	
−0.33251




	
Q23

	
−0.26201

	
0.27994

	
−0.15203




	
Q24

	
−0.2887

	
0.26517

	
−0.11476




	
General information on food waste




	
Q25

	
−0.2792

	
0.2848

	
−0.13943




	
Q26

	
−0.13678

	
0.18561

	
−0.09013




	
Q27

	
−0.17483

	
0.15943

	
−0.08748




	
Q28

	
0.15204

	
−0.18614

	
0.12298




	
Q29

	
−0.66279

	
0.25304

	
0.13787




	
Q30

	
−0.9097

	
0.3785

	
0.14777




	
Q31

	
−0.98658

	
0.38402

	
0.16174




	
Q32

	
−0.63172

	
0.21986

	
0.16037




	
Q33

	
−0.25272

	
0.17382

	
−0.00314




	
Q34

	
−0.80526

	
0.34284

	
0.0929




	
Q35

	
−0.6859

	
0.31834

	
0.04921




	
Q36

	
−0.76113

	
0.31161

	
0.09592
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