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Abstract

:

The COVID-19 pandemic has represented a major global challenge. In Latin America, both Brazil and Peru reported the highest levels of impact in terms of proportional infection and death rates. Within this context, this study sought to compare food consumption and wastage patterns in Peruvian and Brazilian households. For these purposes, the authors conducted a quantitative research study based on a self-reported online survey submitted during the pandemic outbreak. Results revealed that the intention of reducing food wastage and implementing leftover management routines are related to the economic value of wasted food. In addition, in both countries, shopping lists are used as planning elements, and food purchases are influenced by on-sale products. Leftover management is also similar in both countries, and the expiration date on the label is the most commonly used criterion for consuming or discarding food items. Nevertheless, within the framework of the health and economic crisis generated, opportunities for change toward the adoption of smarter and more sustainable purchasing behaviors are emerging for both households and companies, in addition to giving equal importance to environmental, social, and economic benefits. This research study provided insights into food consumption and food wastage behaviors in times of crisis, such as a pandemic.
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1. Introduction


The outbreak of the COVID-19 pandemic, which commenced at the beginning of 2020, has presented a challenge to society at large [1]. The pandemic created an extraordinary situation, which revealed the interconnected weaknesses of our food, social, and economic systems [2]. The forced social distancing and home confinement measures implemented by different governments not only changed food consumption patterns [3], but also generated uncertainty in the population and put food security at risk due to food supply shortages [4]. In many countries, this context demanded the adoption of new routines, which implied a drastic reduction in socialization and mobility [5,6,7,8], thus altering consumer behaviors and generating lifestyle changes and uncertainty [5,8,9,10,11,12]. Furthermore, it also generated emotional stress and unrest, causing strong reactions in terms of food supply, the perception of food scarcity risk, and less access to food [7,8,11]. The possibility of contagion also forced the food industry to rethink safety and hygiene practices [6,7,10] and to redesign its supply networks to guarantee the safety and sustainability of their production systems [6,10,13]. In addition, at the onset of the pandemic, panic buying driven by these behavioral changes led people to overstock perishable food products regardless of their shelf life, thus generating additional food waste at home [7,8,14].



Food consumption and food waste production have already been assessed by different authors, from different perspectives and using different methodologies, in North America [15,16,17], Europe [2,12,18,19,20,21,22,23,24,25,26,27,28,29,30,31], North Africa [7,32,33,34], Asia [9,35,36,37,38,39,40,41], Oceania [42], and Latin America [43,44], with some studies focusing specifically on the COVID-19 pandemic [7,9,12,19,27,29,31,35,42,43,45]. In addition, it is important to mention that there is a lack of comparative studies among that consider different countries within Latin America during the forementioned period. In the particular case of Latin America, the first COVID-19 case was reported at the end of February 2020 in Brazil [46]. Thereafter, several countries in the region started adopting different transmission prevention measures such as forced social distancing and market access restrictions. Still, both Brazil and Peru have reported a proportionally higher infection rate in the region than the rest of the countries [46]. In Brazil, the first quarter of the pandemic was marked not only by the declaration of community transmission [47] and the adoption of social distancing measures [43], but also by divergences among government authorities, which left the population to fight the virus pretty much on its own. Conversely, in Peru, a nationwide state of emergency was declared 10 days after the first case, which compelled the entire population to forced social distancing, mobility restrictions, and border closings [48]. Nevertheless, even when Brazil and Peru had adopted contrasting measures, after the first three months of the COVID-19 pandemic outbreak, both countries had led the indicator of deaths and infections in Latin America [46]. This situation caused changes in the lifestyle of the people: They began to be at home all the time, in a situation of uncertainty about the future and therefore the behavior of buying and consuming food was affected, since people worried about ensuring the availability of food [7,26]. An example of this were panic purchases in the first weeks of the pandemic, seeking to protect themselves from the shortage of food during the confinement, which could cause excessive purchases, inadequate food storage, or excessive food preparation, generating more food wasted than usual [7,8,14].



In consideration of the above facts, this study posed the following question: What are the similarities and differences in food consumption and food waste behaviors between Brazil and Peru during the COVID-19 pandemic? Hence, this study aimed to compare food consumption and food wastage patterns in Peruvian and Brazilian households within the context of the COVID-19 pandemic. This research study contributes to the knowledge on food consumption and food wastage behaviors in these two Latin American countries in times of crisis, such as a pandemic outbreak, to prevent these behaviors in the future and, in turn, the generation of food waste. The results and analysis may contribute to: (1) Practitioners that intend to better understand consumer behavior and improve business strategies and develop new products and services; (2) public policy development, within the crisis context and considering food consumption and food waste context; (3) the academy, by improving the knowledge and methodology within the study of food consumption and food waste in different countries.




2. Conceptual Framework


Several previous studies have already explained the factors affecting household food consumption and waste generation. These studies used different approaches to determine their different aspects and interrelationships [20,26,49,50,51,52,53]. However, the research focuses on three main behavioral practices related to buying and wasting food: (a) the pre-shopping process, (b) in-store shopping behaviors, and (c) food and waste management at home, as proposed by Bravi et al., 2020 [20] and Principato et al., 2015 [26].



2.1. Pre-Shopping Process


At the household level, many factors are involved in the pre-shopping process [43]. Herein, behavioral intention is determined by consumer attitudes toward behaviors, subjective standards, and perceived behavioral control [54]. In fact, the most favorable attitudes toward a particular behavior develop into stronger intentions to perform the desired behavior [43]. Therefore, one can expect that a favorable attitude toward consumption and not wasting food generates an actual effective waste prevention behavior [30,53,54,55]. However, awareness of the consequences of food wastage is significantly related to food waste, and there is a strong correlation between food wastage and domestic economy [13,26,28,43,49,53,55]. Therefore, intention, both as a prior process to shopping for food and as a predictor of food-buying behaviors, can also influence the amount of food wasted and its economic value [35,39,43].



People usually follow shopping routines. These routines are systematized processes that people perform in their daily activities to make them more comfortable [53,55], but they do not constitute an automatic action. They are related to food item selection and action plans to make decisions in several situations and are related to food wastage [43,53,55]. Likewise, planning skills are related to understanding that food wastage represents wastage of money [43,51]. Hence, poor purchase planning is detrimental to the family budget [43,52], which means that planning is an indicator of responsible shopping, and its application reduces food wastage [53,55,56,57]. Planning and shopping routines include checking food stocks at home and preparing a shopping list [12,20,29,30,32,36,38,50,51,53,55,58,59,60], and budget availability, thereby reducing excessive purchases and, in turn, subsequent wastage [60]. In addition, shopping frequency exerts an influence on food wastage [20,27,29,49,50], and in situations of crisis and uncertainty, purchases should be carefully planned to avoid impulsive in-store shopping behaviors [20,35,61].




2.2. In-Store Shopping Behavior


Consumer shopping behavior is one of the main causes of residential food wastage, particularly if food is bought in excess [20,29,35]. Herein, negative behaviors include impulsive or exaggerated purchases [20]. Excessive buying is caused by marketing and sales strategies applied by food producers and distributors [13], which, through their communication and promotion, impact residential food wastage, as customers buy more products than they actually need [29,62,63]. Furthermore, food-wastage amounts are even greater when food items are purchased in bulk at large supermarkets because of the sizes of the packages they sell [23,29,49,54,58]. However, shopping at small and local markets and stores, where different sizes are available, allows customers to select only what they actually need [23,49].



Another important element is the appearance of products at the store, as the aesthetic standards for fresh products (weight, size, and appearance) influence both buying decisions and food wastage [7]. In addition, the attraction of on-sale or discounted products is a reducing factor of food wastage [7,23,60]. Nevertheless, promotional discounts and lower unit prices encourage consumers to buy more than what they actually need, thereby exerting a negative impact on food-wastage levels [43,56]. As suggested above, sales and promotions lead consumers to buy larger quantities and, therefore, increase the economic value of their food waste.



Conversely, consumers who clearly understand food labels are more motivated to waste less food [18,21,35,64]. For this reason, providing adequate information, especially through labels [54,65], on storage conditions after opening and expiration dates for safe consumption or disposal [7,13,41,54,66,67] is extremely critical because considering the expiration date and storage recommendations for store-bought food products reduce the economic value of household food waste. However, consumers often misinterpret expiration date information. For example, “use before” and “consume before” labels commonly lead to the disposal of food that is fit for consumption [28] due to the risk of a decrease in quality, freshness, or safety of consumption [13,67]. Then, the importance of understanding labels is verified and their incorrect use affects food waste [13,20,67].




2.3. Food and Waste Management at Home


Poor household management practices, such as poor purchase planning, excessive buying, and overstocking, are detrimental to the family’s budget, as they increase food wastage [43,52]. Food management at home is another part of the process, as food preparation and storage practices are critical to waste production [23,28,29,30,42]. Inadequate storage, the preparation of excessive amounts of food, and lack of culinary skills are all sources of residential waste [7,20,23,35,40,51]. For example, preparation of large portions and the habit of leaving uneaten food on the plate [19,20,28], and improperly freezing or refrigerating leftovers or uneaten food are all causes of wasting large amounts of food [41] and are related to food management skills at home. Another factor that contributes to food waste is preventing health risks associated with consuming leftovers or products beyond their expiration date, despite being concerned about the idea of wasting food [66]. The freshness and safety of refrigerated food is related to the time for which it is refrigerated because its odor and flavor can change [28,40,66].



Meanwhile, the reasons for avoiding food wastage can be economic, environmental, and social [49,60,62,63,68,69]. Here, food-wastage awareness is crucial because not everyone is aware of its effects and consequences or do not consider it a real problem, nor perceive it as something that can be avoided [62]. Excessive buying and poor knowledge on how to reuse leftovers, leftover food, and its proper preservation contribute to increasing food wastage and constitutes a waste of money [28,29,69]. Hence, food wastage awareness constitutes a critical step for fostering its reduction [28,29]. In addition, awareness of the economic values associated with wasted food, saving money, environmental awareness, and social awareness [69] are also influencing factors. However, in the middle a crisis, reasons may be more economic than environmental [62,70], which suggests the importance of consumer information and education when making food purchases and reducing waste, especially during a crisis [48].



Within the context of the COVID-19 pandemic, many households have seen their income reduced and, in periods of economic crisis, consumers become more motivated to minimize their food waste [7,18,20,61,68]. During this time, the main motivation for buying food has been to secure food availability as well as to save money, rather than protecting the environment [7,26] because the loss of income in many households caused a contraction of consumption patterns. In this sense, saving money is an important motivation not to waste. In other words, the economic value associated with food wastage is an element considered by buyers [66,69,71]. Furthermore, in times of crisis, people experience financial constraints [70,72], focus on monitoring their economic resources, and are more aware of their spending patterns [23]. Consequently, consumers become more motivated to minimize their food wastage [68]. Overall, consumers use different coping strategies to deal with constraints and prioritize spending on products that must be consumed in the face of the health threats [73].



As sociodemographic characteristics also influence the amount of food wasted [27,35,63,71], several studies have found significant relationships between household waste and the sociodemographic characteristics of members of the household, such as age [15,31,50,53,66,69,71], family income, and number of household members [15,23,27,50,53,59], as well as gender [50], educational level [42,50,58,69], and occupation [35] of the purchasing decision-makers. In this sense, household size influences food wastage because households with few members waste less food and people living alone waste even less [71]. Likewise, it was found that young people tended to spend more than their elders [26,42,58], women usually wasted more than men [26,50,71], there is a correlation between culture and demographics in terms of household food waste generation [42], and higher academic levels are usually related to a low food wastage rates [58].



Finally, according to the study model of Schmitt et al. [43], in which a multiple regression was applied—with the following as regressor variables: intention to reduce food wastage, food purchasing planning routines in households, shopping routines for on-sale food, understanding of food label information, leftover or uneaten food management, and taking actions to prevent food wastage—the same relationships between several of these independent variables and the economic value of waste, the dependent variable, have been proposed for Peru in order to compare both behaviors, since both countries took different actions to combat the pandemic and also present cultural differences [51,52]. These relationships are shown in Figure 1. The proposed hypotheses are as follows:



Hypothesis 1 (H1).

The intention to reduce food wastage in households is positively related to lower economic values of food waste.





Hypothesis 2 (H2).

Proper food purchasing planning routines reduces the economic value of food waste for households.





Hypothesis 3 (H3).

Shopping routines for on-sale food items are positively related to reducing the economic value of food waste for households.





Hypothesis 4 (H4).

Proper understanding of food label information reduces the economic value of food waste for households.





Hypothesis 5 (H5).

Leftover or uneaten food management is positively related to reducing the economic value of food waste for households.





Hypothesis 6 (H6).

Taking actions to prevent food wastage reduces the economic value of food waste for households.





Meanwhile, to assess the differences and similarities in food buying and food wasting behaviors in Brazil and Peru during the pandemic, our null hypotheses (H0) specify that there are no differences between Peru and Brazil in terms of attraction to sales and promotions, food wastage prevention activities, taking preventive actions, understanding label information, intention to reduce food wastage, and managing leftovers and uneaten food. Our alternative hypotheses are as follows:



Hypothesis 7 (H7).

There are differences in the intentions to reduce food wastage between both countries.





Hypothesis 8 (H8).

There are differences in food purchasing planning routines between both countries.





Hypothesis 9 (H9).

There are differences in shopping routines for on-sale food items between both countries.





Hypothesis 10 (H10).

There are differences regarding the understanding of food labels between both countries.





Hypothesis 11 (H11).

There are differences in the management of leftovers and uneaten food between both countries.





Hypothesis 12 (H12).

There are differences in the food waste reduction activities performed in both countries.





Hypothesis 13 (H13).

There are differences in the average food expenses in both countries.







3. Materials and Methods


Different studies have quantified food wastage in several ways, for example, based on weight [7,20], composition, caloric value, costs, and waste frequency per type of food [20]. In this study, we decided to adopt a survey-based self-reporting procedure focused on the economic value of household food waste during the COVID-19 pandemic. In these surveys, buying decision-makers calculated the weekly amount associated with their household food waste in local currency, which was then converted to USD for comparison purposes. The economic value of food waste was considered relevant because, in this context, people experienced restrictions and uncertainty [43,70], as referenced in previous studies [32,34,41,43], especially in the studies conducted within the COVID-19 context [7,43], in addition to adapting the instrument used in those studies [43].



3.1. Sample Collection


This study focused on households in Peru and Brazil, during the COVID-19 pandemic outbreak crisis, seeking to compare both food consumption and food wastage patterns in households subjected to quarantine in the COVID-19 pandemic. The population under study comprised people in charge of grocery shopping for their household. The sample was voluntary, with subjects freely deciding to complete the survey [74]. Therefore, we used convenience sampling from both countries during the socioeconomic crisis caused by the pandemic. All subjects filled their surveys anonymously and provided their consent to the use of the information therein for the purposes of this study. Data collection was conducted between 20 and 30 May 2020, through the application of a self-administered questionnaire, which was made available to respondents through Google Forms and posted on social networks, such as LinkedIn, Facebook, and WhatsApp [43], to avoid physical contact between people, respecting the recommended sanitary confinement and social distancing measures imposed because of COVID-19. In Brazil, the survey was answered by 489 people, 458 of whom were considered valid [43], while in Peru, the survey was answered by 454 people, 418 of whom were considered valid. The online procedure yielded a total of 876 usable questionnaires. The specific constraints of this study were associated with the data collection method and the representativeness of the sample related to the population [43,74].




3.2. Questionnaire


To obtain information on household grocery shopping behaviors related to food buying and food wastage habits in households, we used an instrument based on a questionnaire that had already been employed in previous research studies [7,32,33,34,43]. This questionnaire was adapted to the Brazilian [43] and Peruvian contexts, from the previous studies conducted in North Africa by Jribi et al. [7], Abouabdillah et al. [32], and Saasi et al. [34]. In each case, the original instrument was translated from English to Brazilian Portuguese and Peruvian Spanish by a native co-author and reviewed by another native speaker. The questionnaire comprised 60 multiple-choice questions, divided into seven categories [43]: (1) buying and spending behaviors; (2) understanding of food labels and information; (3) attitudes toward food wastage; (4) food waste characterization; (5) economic value of food waste; (6) information needed to reduce wastage and willingness to do so; and (7) sociodemographic characteristics of the respondents. All questions were multiple-choice questions, Likert-scale questions, or dichotomous questions [43].




3.3. Data Analysis


The data collected were assessed through descriptive and inferential statistics using the IBM SPSS software, release 27. A descriptive analysis was first performed to explain the sociodemographic profile of the sample from each country, and then frequency percentages were used for each category variables. Then, a multiple regression analysis was applied separately for each country to verify the associations of the variables identified in the model [43], as defined by the relationship between household food buying and food wastage behaviors and the economic value of food waste. The resulting relationships are depicted in Figure 1; for the multiple regression, a statistical significance at p-value < 0.05 was considered. Next, a joint inferential analysis was conducted to identify the behavioral similarities or differences through a hypothesis test, using the Mann–Whitney U test. For these purposes, our evaluation criteria were set at a p-value < 0.50. To verify the reliability of our constructs, only Cronbach’s alpha values over 0.60 were accepted [43,75].





4. Results


The data provided by the respondents were assessed to find significant similarities or differences in the food consumption and food-wastage behaviors reported by Peruvian and Brazilian households.



4.1. Sociodemographic Characteristics of the Respondents


A descriptive analysis was conducted to identify the profile of the participants who answered the questionnaire in both countries. Table 1 lists the frequency percentages for each response, detailing the sociodemographic characteristics of the respondents. Because of the type of sampling used in this study, the sample was not balanced by gender, resulting in most respondents being female in both countries (73.5% in Peru and 84.9% in Brazil).



Regarding age distribution, in Peru 34.0% of the respondents were in the 31–40 age group and 24.9% were in the 41–50 age group. In Brazil, 25.5% were in the 51–60 age group and 24.0% were in the 31–40 age group. Both countries reported a similar percentage of respondents in the 20–30 age group (15.8% for Peru and 16.8% for Brazil). The age group with the least number of responses was the over-60-years-old age group, with only 6.5% for Peru and 11.4% for Brazil.



Most of the respondents reported university/college as their academic level, representing 55.0% of all Peruvian subjects and 55.9% of Brazilian. Likewise, a significant percentage reported having achieved a graduate level, with 22.2% of Peruvians and 17.2% of Brazilians claiming to hold a master’s degree. In addition, 14.8% of Brazilians hold a PhD.



Regarding current occupation, a similar number of respondents from both countries fell in the “full-time salaried employee” category (39.2% Peru and 38.4% Brazil). However, 19.1%, of Peruvian and 16.2% of Brazilian respondents identified themselves as “self-employed”, thus representing a slight difference between both countries. Furthermore, 15.1% of Brazilian respondents were “retired/pensioner”, while this category only covered 2.6% of all Peruvian respondents.



Figure 2 depicts the answers for the number of household members for whom the respondent usually buys food. Most respondents buy food for 2–3 people (51.0% in Peru and 59.4% in Brazil), but another significant group is that of 4–5 household members (32.1% in Peru and 24. 9% in Brazil).



In terms of the place of residence of the respondents, the results revealed the following: (1) For Peru, a country with a population of 32,620,000 as of 2020 [76], 92.8% of the respondents live in Lima, the capital city that concentrates 32.5% of the total population of the country. (2) For Brazil, a country with a population of 211,755,692 as of 2020 [77], 64.63% of the respondents live in the major cities of the country, among which 26.42% live in Rio de Janeiro, 23.6% in Sao Paulo, and 19.43% in Santa Catarina.



Regarding monthly income, the survey revealed that 23.7% of the Peruvian respondents earn between S/. 2501 and S/. 5000, followed by 19.9% whose monthly income exceeds S/. 12,500 and 19.1% that earn less than S/. 2500 (Figure 3a). As for Brazil (Figure 3b), 26.9% of the respondents earn a monthly income between R$ 2862 and R$ 5724, followed by 22.5% who earn between R$ 5724 and R$ 9540 and 13.5% who earn between R$ 9540 and R$ 14,310.



Both the Peruvian and Brazilian respondents stated that they plan their grocery shopping, with 65.3% of Peruvians “always planning” and 33.7% “sometimes planning”; meanwhile, 62.2% of Brazilians “always plan” and 36.2% “sometimes plan.” Table 2 breaks down the results for these two most prominent categories for both countries.



In the case of Peru, 57.9% of those who “always plan” and 39.0% of those who “sometimes plan” use shopping lists as a planning instrument. Meanwhile, in Brazil, 51.9% of those who “always plan” and 39.0% of those who “sometimes plan” use shopping lists as a planning instrument.



In terms of shopping method, most respondents favored physically shopping at stores. In fact, 74.4% of Peruvians and 79.3% of Brazilians who “always plan” preferred shopping at stores. Likewise, 83.7% of Peruvians and 82.5% of Brazilians who “sometimes plan” also favored shopping in person.



As for means of payment, 32.2% of Peruvians who “always plan” preferred paying in cash, while 29.3% preferred using debit cards and 26.4% a credit card. As for Brazilians who “always plan”, 44.6% used debit cards, 43.9% used credit cards, and very few people reported paying in cash. Conversely, 34.0% of those Peruvian respondents who “sometimes plan” preferred using debit cards and 30.5% preferred cash payments. As for Brazilians, 45.8% favored credit cards, 44.0% debit cards, and very few people still used cash.



With respect to the groceries bought during the quarantine, two options were significantly prominent: (1) “all the food was consumed; nothing was wasted”, for those who “always plan” (Peru 67.0% and Brazil 54.0%) and for those who “sometimes plan” (Peru 56.0 % and Brazil 49.4%); (2) “part of the food was wasted”, for those who “always plan” (Peru 31.5% and Brazil 45.6%) and those who “sometimes plan” (Peru 41.8% and Brazil 50.0%).



Regarding the reasons for discarding food during the quarantine, two options were also significantly prominent: (1) “cooked in excess”, for those who “always plan” (Peru 67.0% and Brazil 13.0%) and for those who “sometimes plan” (Peru 24.8 % and Brazil 19.3%); (2) “food has been sitting in the refrigerator for too long”, for those who “always plan” (Peru 31.5% and Brazil 22.5%) and those who “sometimes plan” (Peru 41.8% and Brazil 19.3%).




4.2. Behavior Comparisons during the COVID-19 Quarantine


Concerning where and how to shop for groceries, survey respondents were asked the following question: “During the quarantine, how important have the following aspects been when deciding where and how you wanted to shop for groceries?” The scale ranged from 1 = “not important at all” to 5 = “extremely important.” The behavior was similar in both countries (Figure 4), with slight differences in Peru.



As for grocery shopping behavior changes (Figure 5), respondents were asked the following question: “During the quarantine, to what extent have the following aspects changed in the way you buy food?” Here 1 = “not changed at all” and 5 = “changed a lot.” In this question, Peruvian consumers reported more changes than Brazilian consumers.



Regarding the type of food wasted (Figure 6), subjects were asked the following question: “During the quarantine, what type of food have you wasted the most on a weekly basis, and how much?” The behavior in both countries was somewhat similar, but Brazilians did report a significant difference in the “fish and seafood” category.



To measure the amount of food wasted (Figure 7), we asked the following question: “During the quarantine, how much food have you wasted on a weekly basis?” Here, we observed that both countries wasted similar amounts of cereals and pasta, fruits, and vegetables. In all the other options, Brazilians wasted more food than Peruvians, with “fish and seafood” representing the highest wastage of all.



For uneaten food, we included the following question: “During the quarantine, what did you do with your leftovers or the food you didn’t eat during meals?” Most subjects, 60% from Brazil and 46% from Peru, ate the leftovers the next day, with Brazilians adopting this behavior the most, while 17. 7% of Peruvian reported having no leftovers (Figure 8).



For food expenses, the question was, “Compared to other years, are you spending more in food”, and the possible options were “more”, “the same”, or “less” (Figure 9). Most respondents from both countries reported spending more on food during the quarantine, 56.9% of Peruvians and 49.3% of Brazilians.




4.3. Relationship between Grocery Shopping Behavior and Food Wastage in Peru and Brazil


A multiple regression analysis was performed to determine the relationship between the independent and the dependent variables, wherein the “economic value of food wastage” served as the dependent variable of the regression model, while the “planning routines”, “understanding of labels”, “disposition to reduce waste”, “attraction toward sales and promotions”, and “reasons for wasting food” acted as independent variables. The regression analysis was run for each country separately. Table 3 lists the results for the unstandardized β coefficients and the p-value.



Based on the results from the multiple regression analysis for each country, the following conclusions were drawn:




	
Intention to reduce food wastage. H1: The intention to reduce food wastage in households is positively related to lower economic values of food waste. H1 was confirmed for both countries at a p-value of 0.000.



	
Food purchase planning routines. Hypothesis H2: Proper grocery shopping planning routines lowers the economic values of food waste for households. H2 was not confirmed either for Peru (p-value = 0.091) or Brazil (p-value = 0.418) [43].



	
Routines for planning the purchase of food on sale. Hypothesis H3: Shopping routines for on-sale food items are positively related to reducing the economic value of food waste for households. H3 was not confirmed for Peru (p-value = 0.851), but it was confirmed for Brazil (p-value = 0.039) [43].



	
Knowledge of labeling. Hypothesis H4: Proper understanding of food label information will reduce the economic value of food waste for households. H4 was not confirmed either for Peru (p-value = 0.726) or Brazil (p-value = 0.180) [43].



	
Routines for handling leftovers and uneaten food. Hypothesis H5: Leftover or uneaten food management is positively related to reducing the monetary value of food waste for household. H5 was confirmed for both countries at a p-value of 0.000 [43].



	
Activities to avoid food waste. Hypothesis H6: Taking actions to prevent food wastage positively reduces the economic value of food waste for households. H6 was confirmed for both countries at a p-value of 0.230 [43].








The results for the supported hypotheses are illustrated in Figure 10 for Peru and Figure 11 for Brazil [43]. In the model, the solid lines represented the relationships that were confirmed, and the dotted lines represented the relationships that could not be confirmed. For Peru, the following relationships were confirmed: (1) The intention to reduce food waste in households was positively related to lower economic values of food waste (H1) and (2) proper leftover or uneaten food management was positively related to reducing the monetary value of food waste for household (H5).



For Brazil (Figure 11), the following relationships were confirmed: (1) The intention to reduce food wastage in households was positively related to lower economic values of food waste (H1), (2) shopping routines for on-sale food items were positively related to reducing the economic value of food waste for households (H3), and (3) proper leftover or uneaten food management was positively related to reducing the monetary value of food waste for (H5).




4.4. Hypothesis Testing Regarding the Differences between Peru and Brazil


To verify differences between the two samples, the nonparametric Mann–Whitney U test was conducted for our variables of interest, as depicted in Table 4.



The results obtained for each of the hypotheses were as follows:




	
Intention to reduce wastage, H7. Sufficient evidence was provided to support H7 Hence, we assumed that there are differences in the intentions to reduce wastage between the two countries.



	
Proper grocery shopping planning routines, H8. Insufficient evidence was provided to support H8. Therefore, it can be stated that there are important routine planning similarities between the two countries.



	
Shopping routines for on-sale food items, H9. Insufficient evidence was provided to support H9. Therefore, it can be stated that there are important similarities in the attraction for food items on sale between the two countries.



	
Understanding food labels, H10. Insufficient evidence was provided to support H10. Therefore, it can be stated that there are important similarities in the understanding of food labels between the two countries.



	
Leftover and uneaten food management routines, H11. Sufficient evidence was provided to support H11. Hence, we assumed that there are differences in how uneaten food and leftovers are managed between the two countries.



	
Actions for preventing food wastage at home, H12. Sufficient evidence was provided to support H12. Hence, we assumed that there are differences in actions for preventing food wastage at home between the two countries.



	
Average food expenses, H13. Insufficient evidence was provided to support H13. Hence, we assumed that average food expenses are similar in both countries.










5. Discussion


5.1. Comparisons between Sociodemographic Factors of Peru and Brazil


The results from this research study reveal most of the respondents to be women in both countries. In fact, similar findings have been found in previous studies [7,28,29,33,34,35,38,41,50]. This could be explained by the fact that women are often responsible for buying and cooking food for their respective households [5], which also occurs in Peru and Brazil. For this reason, women usually have greater awareness and capacity for detecting and managing food-related issues [35], as argued by Jribi et al. [7], who pointed out that women commonly produced less leftovers than men during the COVID-19 pandemic. Regarding age distribution, most Peruvian respondents were in the 31–50 age group, whereas most Brazilian respondents were in the 31–60 age group. Hence, part of the Peruvian respondents was younger than the Brazilian respondents. The age group with the least number of responses for both countries was the “over 60 group”, which suggests that this group may be less familiar with technology as this was an online survey. According to Qian et al. [35], age is related to increased awareness and concern about food waste at home. However, like Koivupuro et al. [71], our research did not have enough people over 60 years old in the sample, which would allow us to analyze whether this group of older people produces less waste than younger people.



Regarding academic level, most respondents reported having a university/college education. These results are consistent with the literature [18,21,33,34,38,41,50], which suggests that people with a higher academic background are more likely to respond to these surveys. Likewise, a significant percentage of the respondents held graduate degrees, and 14.8% of Brazilian respondents held a PhD. According to these results, Brazilians may have a higher academic level than Peruvians, which, in turn, implies a higher level of awareness about environmental, social, and ethical issues offered by advanced education [17,18,38].



Regarding current occupation, a similar number of respondents from both countries fell in the “full-time salaried employee” category (39.2% Peru and 38.4% Brazil). An important difference is the number of “retired/pensioner” participants who responded in Brazil (11.4%), compared with just 2.6% in Peru. According to the literature, older people are usually more aware and conscious of food-wastage issues [35].



Regarding the number of people in their households, most of the respondents buy food for 2–3 people. The other significant group buys food for 4–5 people. According to the literature, the number of people in the household influences the amount of food wasted [15,23,35,54], which is consistent with the claim of not wasting food received from most respondents.



Regarding average household income, Peruvian respondents reported incomes between US$ 728 and US$ 1428 per month, with a significant segment exceeding US$ 3572, while half of the Brazilian respondents reported incomes between US$ 516 and US$ 1717. According to Van der Werf et al. [16], income is related to household food waste, while Koivupuro et al. [71] found no correlation between these variables.




5.2. Behavior Comparisons during the COVID-19 Quarantine


Consumer behavior was similar in both countries. For example, with respect to the decision of where and how to shop for groceries, there were slight differences in Peru (Figure 4) in terms of “quick shopping facilities”, “payment facilities”, and “avoid becoming infected”, which are related to the need of protecting themselves from contracting the virus [7]. Regarding changes in shopping behavior (Figure 5), Peruvian consumers reported more changes than Brazilian consumers. Even though shopping frequencies were similar in both countries, the percentages of purchasing items on sale, shopping online, and shopping locations were slightly higher in Peru.



In addition, 56.9% of Peruvians and 49.3% of Brazilians reported spending more on food during the quarantine. As for the type of food wasted, the behavior in both countries was similar. However, a significant difference was recorded for Brazil in the “fish and seafood” category, which may be due to the relatively short shelf-life of these foods [29] and cooking skills. In terms of the amount of food wasted on a weekly basis, Brazilians wasted a larger quantity of fish and seafood, but similar amounts of cereals and pasta as well as fruits and vegetables were wasted in both countries, which is consistent with the results reported by other authors in previous studies [22,28,34,69]. The amount of household food wastage reported by the respondents was “less than 250 g”; however, it could be higher because subjects may have underestimated the amounts of wasted food reported in the survey [59,66].



The management of leftovers and uneaten food contributes to reducing food wastage at home [7,12,13,19,60]. During the quarantine, most Brazilian and Peruvian respondents stated that they usually ate leftovers the following day, with Brazilians ranking higher in this behavior, while Peruvians exceled in the “no leftover” category. This is actually an expected behavior in moments of crisis, where people usually make the most of the resources available [13,19,35]. Within the COVID-19 quarantine context, most subjects adopted the money-saving strategies of storing and eating leftovers, thus managing the amount of food wasted by either reusing leftovers or freezing uneaten food, as discussed in previous research studies [7,12,19,31,35,60]. Therefore, activities aimed at preventing food wastage were similar in both countries.




5.3. Analysis of the Similarities and Differences between Peru and Brazil


Our results indicate similarities and differences between both countries in grocery shopping and food wastage behaviors during the quarantine. The studies validated that, for Peruvians, the intention to reduce household food waste was positively related to a lower economic value of the food wasted (H1). For Brazilians [43], these findings are similar to those reported in the theoretical framework [17,30,43,53,54,55,58]. The higher the intention, the more a person is likely to perform a given behavior. In addition, in the context of COVID-19, constant concerns about food prices and the monetary value of food waste are expected to foster a reduction in food wastage. For both countries, the intention to reduce waste is similar (H7), and both agreed on the need to receive more information on the negative impacts of food wastage.



As shopping planning and creating a shopping list was related to less food wastage, the economic value of food waste would lower (H2). This hypothesis was not confirmed either for Peru or Brazil [43]. However, Peruvians and Brazilians do plan their purchases and use a shopping list as a planning instrument, which is supported by the rejection of the hypothesis of differences between the two countries (H8), which is consistent with the results reported in previous research studies, wherein both shopping planning and shopping lists contribute to reducing food wastage [7,12,20,29,34,42,53].



This study also proposed that proper understanding of food label information reduces the economic value of food waste for households (H3). This hypothesis was not confirmed either for Peru or Brazil [43]. These findings contradict the findings reported in previous research studies, which indicated that in times of crisis, people tend to save money, practice smart shopping [65,77], and waste less food [61,72]. Respondents from both countries were attracted to sales and promotions (H9). Consequently, in the face of uncertainty due to the pandemic, it is possible that people will buy more food at discounted prices [43] and, in turn, waste more food.



The information provided by the labels indicates proper manipulation for each product, which also impacts the decision to acquire and consume them and contributes to reducing the economic value of wasted food (H4). This hypothesis was also not confirmed either for Peru or Brazil [43]. These findings contradict the results reported in other studies, wherein reading and properly understanding label information contributes to making better decisions related to buying food and reducing food wastage [7,12,21,22,50,60,63,64], and, in turn, its economic value. Peruvians and Brazilians are aware of the information provided by food labels (H10), and the respondents consider that information to make conscious food shopping and consumption decisions. However, this was not reflected in the economic value of wasted food.



Moreover, leftover, or uneaten food management is indeed related to less food wastage; therefore, it contributes to reducing its economic value (H5). This hypothesis was confirmed for both Peru and Brazil [43]. Further, households serving proper portions, wherein leftovers are properly stored and consumed, decrease food wastage, as reported in the literature [12,21,27,28,32,41,42,52,58,66], thereby also decreasing its economic value. The habit of leaving leftovers uneaten, serving excessive portions, coupled with poor food preparation skills and experience at home are key factors in how often food is wasted in the household [20,28,29,33,52]. Brazilians and Peruvians treat leftovers and uneaten food differently (H11). Both Brazil (59.4%) and Peru (47.4%) coincided in eating leftover food the following day, but Peruvians claim to seldom have leftovers and to freeze them more often.



Performing activities to prevent food wastage are related to reducing the amount of food wasted and, in turn, its economic value (H6). This hypothesis was also not confirmed for either Peru or Brazil [43]. Nevertheless, the literature establishes that food wastage is related to consumer behavior [7,9,12,13,16,17,18,19,20,21,28,30,33,43,49,58,73]. Aspects such as worrying, and the actions taken [43] allow us to verify whether people are really taking adequate measures to prevent or reduce their food wastage [43]. Activities to prevent food wastage in the household (H12) are different in Brazil and Peru.



Finally, we found similarities in average food expenses between the two countries (H13). In this regard, both Peruvians and Brazilians claimed to spend more because of the increased food prices. Previous studies assert that as household incomes decrease from the contraction of economic activities and the reduction of mobility associated with the context of crisis, such as the COVID-19 pandemic, people start becoming more careful with their budgets and minimizing food wastage [7,23,25,28,29,43,58,65,68]. Here, we would have to dig deeply into aspects such as awareness of the economic value of food waste [26,53,62,69], the environmental and social impacts caused by food wastage [53,58,69], and even ethical aspects [36,68] because food-related behaviors can be modified owing to uncertainty and anxiety caused by the pandemic [7,31,43,73]. However, better grocery shopping planning and organization during the COVID-19 lockdown also effectively prevented panic buying and cooking in excess [7].




5.4. Research Limitations


Finally, the constraints of the present study are associated with the data collection instrument because potential respondents may experience accessibility issues in online surveys. Furthermore, the sample may not fully represent the population of both countries due to the fact that the average respondent may be in a different segment of the average resident of the country [74]. Therefore, our results may not represent the entire population of both countries but are the closest we could reach during the considered period. Thus, for future studies, we recommend using strategies to overcome these constraints.





6. Conclusions


This research study sought to help close the existing gap in the literature on domestic food wastage in Latin America [43,44], especially because this problem involves economic, social, and environmental aspects and constitutes a critical sustainability issue at a global scale [2,49,60,62,63,68,69]. However, exhaustive research may still be required. The study conducted revealed that within the context of the COVID-19 pandemic outbreak, Brazilian and Peruvian households were characterized by planning their grocery shopping, using a shopping list, and their disposition for reducing food wastage. Nevertheless, even when there were planning efforts, the sales and promotions from commercial establishments also influenced their buying decisions. Hence, planning and promotions served as supplementary decision-making parameters, and, in turn, for buying optimal food quantities and minimizing food expenses and wastage.



Even when both countries imposed different social distancing measures during the pandemic outbreak [3], our results revealed that in both countries people decided where and how to buy food based on how they could best prevent getting infected with COVID-19. Nevertheless, our subjects still preferred shopping in person at their usual stores and buying the same type and quantities of food as always. Along the same lines, differences were identified in the preferred method of payment used because Peruvians favored paying in cash, a characteristic feature of low banking and digitization levels in society, and Brazilians commonly used debit cards. In this sense, this study validates the importance of health security as a decisive grocery shopping element, and, at the same time, an opportunity for changing behavior in relation to the potential of e-commerce and virtual payment methods.



Contributions are now addressed for company managers, mainly supermarkets and those related to food industry. It is recommended that these companies may address the packing information regarding food label information and dates for safe consumption or disposal. Another contribution is to adequately resize the products according to the needs of the families in order to avoid food waste. Thus, it may be seen that, for business managers and public policies professionals, there are plenty of opportunities and challenges to work on, promoting a change in societal behavior due to the characteristics of the crises, the availability of technologies, and building a business models compatible to the context. Some actions to be taken would be campaigns focused on educating the end consumer in purchase planning, responsible purchasing, and zero waste. For scholars, the contributions presented by this research deal with opportunities to carry out future studies aiming the need for responsible food behavior. Additionally, it is important to underline not only the economic impact of food waste, but also environmental and social ones. Another recommendation is to develop research after the vaccination period in order to identify differences or similarities in the consumer behavior between the pandemic period and post-vaccination period.



In addition, we were able to identify different reasons for wasting food. For example, Peruvian households tend to serve food in excess and Brazilian households leave prepared food sitting in the refrigerator for a long time, and in both cases, this kind of behavior may be understood as part of the local culture of cooking in abundance [51,52]. However, leftover management was similar in both countries as people often ate leftovers the following day, thereby also reducing waste. Moreover, this study confirmed the importance of information wastage because expiration date was the only criterion used by Peruvian households to decide whether to consume or discard food items, whereas Brazilian households used both the expiration date and the state of preservation of the food. Overall, this situation has presented an opportunity of informing and educating consumers about good practices related to food consumption and food waste, especially those related to sustainability issues.



Based on that the above findings, within the context of the health and economic crisis generated by the pandemic, households and companies now have opportunities for the adoption of more sustainable behaviors, such as individuals becoming more aware of the different waste reduction alternatives, and their impact of their decisions to prevent food wastage. Considering the above possibilities, food companies may provide additional information on the preservation of their food products, thereby not only contributing to reducing food wastage but also prompting more sustainable production mechanisms and consumption behaviors. Changing this system may be an opportunity for business and costumers better (re)connect its needs, expectations, and potential in a sustainable way.
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Figure 1. Proposed model. Source: Schmitt et al. [43]. Reproduced with permission from Schmitt et al. [43]; published by Sustainability, 2021, 13, 3702. https://doi.org/10.3390/su13073702. 
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Figure 2. Number of people the respondent buys food for. 
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Figure 3. Average monthly household income of Peruvian and Brazilian respondents. (a) Peru (1 Peruvian Sol (PEN) = 0.29 USD, as of 30 May 2020). (b) Brazil (1 Brazilian Real (BRL) = 0.18 USD, as of 30 May 2020). Source: primary data. 
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Figure 4. Criteria used to decide where and how to shop for groceries. 
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Figure 5. Changes in grocery shopping behavior. 
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Figure 6. Type of food wasted on a weekly basis. 
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Figure 7. Amount of food wasted on a weekly basis. 
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Figure 8. Leftover or uneaten food management. 
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Figure 9. Changes in food expenses. 
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Figure 10. Resulting model for Peru. 
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Figure 11. Resulting model for Brazil. Source: Schmitt et al. [43]. Reproduced with permission from Schmitt et al. [43]; published by Sustainability, 2021, 13, 3702. https://doi.org/10.3390/su13073702. 






Figure 11. Resulting model for Brazil. Source: Schmitt et al. [43]. Reproduced with permission from Schmitt et al. [43]; published by Sustainability, 2021, 13, 3702. https://doi.org/10.3390/su13073702.



[image: Sustainability 13 07583 g011]







[image: Table] 





Table 1. Sociodemographic characteristics.
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Characteristics

	
Peru

(n = 418)

% of Responses

	
Brazil *

(n = 458)

% of Responses






	
Gender

	
Female

	
73.0

	
84.9




	
Male

	
27.0

	
14.8




	
Age

	
20–30 years old

	
15.8

	
16.8




	
31–40 years old

	
34.0

	
24.0




	
41–50 years old

	
24.9

	
22.3




	
51–60 years old

	
18.9

	
25.5




	
>60 years old

	
6.5

	
11.4




	
Education

	
Elementary

	
0.0

	
0.2




	
Secondary

	
2.4

	
5.9




	
Technical

	
16.7

	
5.9




	
Higher education

	
55.0

	
55.9




	
Masters

	
22.2

	
17.2




	
Ph.D.

	
3.6

	
14.8




	
Current occupation

	
Work as a full-time employee

	
39.2

	
38.4




	
Work as a freelancer

	
19.1

	
16.2




	
Work in your own company

	
12.9

	
8.1




	
Work at home

	
10.8

	
3.1




	
Work as a part-time employee

	
7.2

	
0




	
Unemployed

	
6.0

	
9.4




	
Retired/pensioner

	
2.6

	
15.1




	
Student

	
2.2

	
9.8








* Source: primary data. [43].
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Table 2. Food buying and food wastage behaviors.
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Grocery Shopping

	
Always Plan

	
Sometimes Plan




	
Peru

	
Brazil

	
Peru

	
Brazil






	
Using a shopping list

	
57.9%

	
51.9%

	
39.0%

	
44.0%




	
During the quarantine period, how have you bought your groceries?




	
At stores

	
74.4%

	
79.3%

	
83.7%

	
82.5%




	
Home delivery

	
25.6%

	
20.7%

	
16.3%

	
17.5%




	
During the quarantine period, which has been your preferred method of payment when buying groceries?




	
Cash

	
32.2%

	
7.7%

	
30.5%

	
8.4%




	
Debit card

	
29.3%

	
44.6%

	
34.0%

	
44.0%




	
Credit card

	
26.4%

	
43.9%

	
27.7%

	
45.8%




	
During the quarantine period, regarding the groceries you bought:




	
All the food was consumed; nothing was wasted

	
67.0%

	
54.0%

	
56.0%

	
49.4%




	
Part of the food was wasted

	
31.5%

	
45.6%

	
41.8%

	
50.0%




	
During the quarantine, why have you had to throw away food?




	
Cooking in excess

	
27,1%

	
13.0%

	
24.8%

	
19.3%




	
Food has been sitting in the refrigerator for too long

	
17,2%

	
22.5%

	
22.0%

	
19.3%




	
Bad smell, appearance, or taste of food

	
7.3%

	
7.4%

	
6.4%

	
7.8%




	
Improperly stored food

	
5.5%

	
2.1%

	
7.8%

	
7.8%








Source: primary data.
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Table 3. Multiple regression analysis results.
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Model: Dependent Variable = Economic Value of Waste

	
Hypothesis

	
Peru

	
Brazil **




	
Coefficient β

	
Statistic t

	
p-Value

	
Coefficient β

	
Statistic t

	
p-Value






	
Constant

	

	
−1.613

	
−0.500

	
0.618

	
−2.364

	
−1.156

	
0.248




	
Intention to reduce food waste

	
WL1

	
0.773

	
29.026

	
0.000 *

	
0.822

	
36.030

	
0.000 *




	
Food purchase planning routines

	
WL2

	
−1.407

	
−1.695

	
0.091

	
−0.338

	
−0.810

	
0.418




	
Shopping routines for on-sale food items

	
H3

	
0.031

	
0.187

	
0.851

	
−0.975

	
−2.075

	
0.039 *




	
Understanding food labels

	
H4

	
−0.470

	
−0.726

	
0.468

	
−0.496

	
−1.343

	
0.180




	
Leftover and uneaten food Management routines

	
H5

	
3.026

	
7.657

	
0.000 *

	
2.328

	
8.273

	
0.000 *




	
Food waste prevention activities

	
H6

	
−1.040

	
−1.202

	
0.230

	
−0.254

	
−0.372

	
0.710




	
R2 adjusted

	

	
0.785

	

	

	
0.850

	

	




	
F

	

	
254.800

	

	

	
425.883

	

	




	
Sig.

	

	
0.000

	

	

	
0.000

	

	




	
N

	

	
418

	

	

	
458

	

	








* p-value < 0.05; ** Source: Schmitt et al. (2021) [43].
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Table 4. Differences between Peru and Brazil.
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	Variables Considered
	Hypothesis
	p-Value
	Decision





	Intention to reduce waste
	H7
	0.000 *
	H0 is rejected



	Food purchase planning routines
	H8
	0.319
	H0 is not rejected



	Shopping routines for on-sale food items
	H9
	0.830
	H0 is not rejected



	Understanding food labels
	H10
	0.531
	H0 is not rejected



	Leftover and uneaten food management routines
	H11
	0.000 *
	H0 is rejected



	Food wastage prevention activities
	H12
	0.000 *
	H0 is rejected



	Average food expenses
	H13
	0.306
	H0 is not rejected







* p-value < 0.05.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
and
Baked.
Meat 3
and
2
Poultry

Fish and
Seafood

Roots
and
Tubers

Dairy

Cereals
and
Pasta

Vegetabl
es

Fruit @=@u=Peru e=@==Brazil





media/file4.png
8 or more people

6 to 7 people

Only for me

4 to 5 people

2 to 3 people

'
3%
I 1%

7%
r 14%

7%

32%
59%
51%

0% 10% 20% 30% 40% 50% 60%
M Brazil W Peru

70%





media/file18.png
56.90%

Spends more in food

28.20%
Spends the same in food

33.40%

14.80%
Spends less in food

17.20%

= Peru M Brazil 0% 10% 20% 30% 40% 50% 60%





media/file21.jpg
Tntentionofredvcing | 2000 gy

foodwastage [ e

of food easte

Routines o food puchse
planning

Toutines of food purchase
onsale

Knowledge of abeling

Namagerment routines o
leftovers o uneaten food

o wvoid food
waste A Brazil






media/file3.jpg
1%

Sormore people %,

6107 people [ty

2103 people — %

% W6 2% 0% A% S% 6% 7%
' Brazil @ Peru





media/file22.png
Intention of reducing
food wastage

Economic value
of food waste

Routines of food purchase
planning

Routines of food purchase
onsale

Knowledge of labeling

Management routines of
leftovers or uneaten food

Activities to avoid food
waste

Brazil






media/file19.jpg
ntention of meducing [P 000y
food veatage

Fovsines o food pchiase

planring

Toutines of food purchase
onsale

Knowladge of labelng.

Maragement routines of
afiovereor unatenfood

etvites © avoid food
e

peru






media/file7.jpg
Food prices
Prevent 5

COVID-19 4 Food quality

Infections
Food / Closeness to
Security home
Quick Food Option
Service Diversity
Payment -
Facilties Tradition

e=@m=Peru  e=@u==Brazil





media/file10.png
Shopping

A\
U

Location
4
G
Shf)oceilz Type of Food
PPS Purchased
Frequency

@

uantities of
Q Quantities of

Food
Food
Purchased
, Purchased
Online

em@us Peryy  ==@==Brazil





media/file14.png
and
Baked
3
Meat
and 5
Poultry

Fish and
Seafood

Roots
and
Tubers

Dairy

Cereals
and
Pasta

Vegetabl
es

Fruit =@ Pory  e==@== Brazil





media/file11.jpg
Bread and

Baked
Goods
3
Meat and S
Poultry 2 airy
Fish and Cereals and
Seafood Pasta
Roots and
Tubers Vegetables
Fruit

e=@==Peru  e=g==Brazil





media/file6.png
US$ 4294 and over [0 49
From US$ 2576 to 4293 N 99,
From US$ 1718 to 2575 I 14%
From US$ 1031 to 1717 s 239

$3572 and over |  20%

From US$ 2858 to 3571 [ 7%

From US$ 2143 to 2857 [ 14%

1910214 | 17
From Us5 1429 to 17¢6 From US$ 516 t0 1030 [y 27%
From Uss 72810142 NN 20% poomUssaiiosls IR 13%
US$ 727 and under | 19% US$ 343 and under [N 11%
0% 5% 10% 15% 20% 25% 0% 5% 10% 15% 20% 25% 30%

(a) Peruvian respondents (b) Brazilian respondents





media/file15.jpg
Recycled them as Compost [¥ 3,37

24%
Donated them | 34%

9.0%
Used them to feed pets Log

Discarded them  [Jigd 3%,

14.8%
Froze them 15589

Noteftovers [l 17 7o,
Ate them the following day | 17 25, 4%

0% 10% 20% 30% 40% 50% 60% 70%
m Brazil ®Peru





nav.xhtml


  sustainability-13-07583


  
    		
      sustainability-13-07583
    


  




  





media/file16.png
Recycled them as Compost 1?’4%’25

Donated them 2.4%

2.4%
Used them to feed pets 6.92.(90%
Discarded them H?’;/O 19
Froze them - 1145?8(%2)

17.7%

0% 10% 20% 30% 40% 50% 60% 70%

No leftovers

W Brazil ® Peru





media/file2.png
Intention of reducing
food wastage

H1

 »

Routines of food purchase
planning

Routines of food purchase
on sale

Knowledge of labeling

Management routines of
leftovers or uneaten food

Activities to avoid food
waste

H2

H3

H4

H5

Heo

Economic value of
food waste






media/file20.png
Intention of red ucing
food wastage

Foutines of food purchase
planning

Foutines of food purchase
onsale

Fnowledge of labeling

Management routines of
leftowetrs or utieaten food

Activities to avold food
waste

*

» <0351

Eco
H?2 of

fiotnice valie
food waste

Peru

-






media/file5.jpg
S and over I 20%

From Uss 255510371 [ 7%

From Uss 2145102557 N 14%

FomUss 109102102 I 17%

FromUss 725101025 R 245
58727 and e R 19%

0% 5% 0% 15% 20% 2%
S ——

s ostandover I %
From Uss 257610 293 I 9%
From USS 1718102575 SRR 14%
From Uss 103110 1717 S 5%
From USssioto 1020 27
FromUss 34410515 NI 1%
S8 345 and under I 1%

0% 5% 10% 15% 20% 25% 30%

(b) Brazilian respondents





media/file1.jpg
Intention of educing.
food wastage

HI

\

Routines of ood purchase
planning.

Routinesof food purchase
onsale

Knowledge of abeling.

Management routines of
leftovers o uneaten food

‘Activities o avoid food
waste.

Economic value of
food waste






media/file12.png
Bread and

Baked
Goods
3
Meat and Dair
Poultry 2 y
| &
Fish and Cereals and
Seafood Pasta
Roots and
1
Tubers Vegetables

Fruit

=@ Pery  e=@== Brazil





media/file9.jpg
Shopping

Location
4
3
Grocery 5
Kanid Type of Food
i Purchased
s ——
Qua::;:S of Quantities of
Purchased i
ki Purchased

e=@==Peru  ==@==DBrazil





media/file0.png





media/file8.png
Food prices
Prevent 5

COVID-19 4 Food quality

Infections
Food / Closeness to
Security home

Quick Food Option
Service Diversity

P

ay?nfrnt Tradition
Facilties

en@e Peruy e=@== Brazil





media/file17.jpg
56.90%

Spends more in food
49.30%

28.20%

Spends the same in food
33.40%

14.80%
Spends less in food
17.20%

W Peru m Brazil 0% 10% 20% 30% 40% 50% 60%





