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Abstract

:

Since the outbreak of the COVID-19 pandemic, global food production and transportation have been largely impacted. Meanwhile, consumers have purchased and stockpiled large quantities of foods due to panic in the early stage of the pandemic, which has resulted in a lot of uneaten, expired foods and has reduced the varieties of foods available in the markets. Due to the lower prices, some consumers have chosen to buy those foods with an earlier production time or inferior quality (suboptimal foods), and the purchase rate of suboptimal foods has increased. Therefore, this study investigated consumer behavior during the pandemic as the research focus, explored the main dimensions that affect consumers’ purchasing of suboptimal foods during the COVID-19 pandemic, tested their correlations, and proposed suggestions for improvement. The results of this study showed that the impacts of Perceived Benefits on Attitude Toward Behavior, Perceived Behavioral Control, and Subject Norm rank 1st, 2nd, and 3rd in importance, respectively, which are all higher than the related impact of Environmental Concerns. For consumers, the most important thing is whether suboptimal foods have consumption motivation for them, which is also the most direct way to make consumers feel the value of suboptimal foods. Furthermore, for consumers, while the environmentally friendly attributes of suboptimal foods are less perceptible than the economic motivations, they still have considerable influence on consumers, and this is even more prominent during the COVID-19 pandemic. Many families have experienced a shock to their income during the pandemic, and consumers are more sensitive and concerned about commodity prices, which also makes lower-priced and more abundant suboptimal foods more popular. However, in the long term, suboptimal foods can have a positive impact on reducing food waste and protecting the environment. When consumers realize this, they will be more motivated to purchase and try suboptimal foods.
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1. Introduction


1.1. Research Background and Motives


Food is one of the fundamentals on which human survival depends, and food waste caused by the supply chain and post-consumerism have always existed [1]. According to the Food and Agriculture Organization of the United Nations (FAO), 1/3 of the world’s food (about 1.3 billion tons) is wasted or discarded every year, which is valued up to USD 998 billion [2]. With such a significant amount of food waste, numerous regions of the world are still suffering serious food crises. The United Nations (UN) stated in the Report of the Secretary-General: Progress toward the Sustainable Development Goals issued on 19 May 2020: Since 2015, millions of children are still malnourished in the world, and an additional 370 million primary school students lack free school meals [3]. Therefore, how to reduce food waste has become a global issue and the key to achieving global sustainable development [4].



One important reason for food waste is that consumers are unwilling to purchase suboptimal food [5], and usually choose optimal foods as their first choice [6]. For consumers, relevant studies on factors affecting their choice of suboptimal foods show that, compared with optimal foods, if all other conditions are the same, only a small number of consumers will choose suboptimal foods in stores [7,8]. This seems to be reasonable and wise because suboptimal foods will still be considered to have fewer benefits than optimal products in some aspects of the product, even if they are the same in food safety or intrinsic quality. Therefore, consumers usually choose optimal foods as their first choice [6]. In order to avoid the suboptimal foods, consumers can often choose other brands of optimal foods if the first choice is not available. In the Chinese market, people started to pay attention to the suboptimal foods relatively late. It was not until 2012 that China’s State Administration for Industry and Commerce issued a document requiring food manufacturers to conspicuously mark the food that was about to expire, and consumers’ stereotype of suboptimal foods also prevented the purchase of suboptimal foods, and mostly led to food waste [9]. However, since the COVID-19 pandemic [10], the food production and consumption system has undergone tremendous changes [11]. The COVID-19 pandemic has affected the global food system and brought a lot of changes [12]. The suspension of food production and transportation due to the COVID-19 pandemic and the massive purchase and stockpiling of food due to panic in the early stage of the pandemic resulted in a considerable amount of uneaten but expired food being wasted by consumers [13]. Stockpiling can also lead to disruption of the food system, such as shortages, rising food prices, uneven distribution of food, disruption of the food supply chain, and food waste [14]. Suboptimal foods, as a nonpreferred option, may be considered by consumers in this situation to supplement the shortage of food and alleviate the situation.



If consumers can still choose and accept suboptimal foods in the middle and late stages of the pandemic, as well as after the pandemic, the food waste during production, storage, and transportation can be effectively reduced. Therefore, this study took consumers during the pandemic as the research subject, explored the main dimensions that affect consumers’ purchasing of suboptimal foods during the COVID-19 pandemic, and tested their correlations. Then, improvement suggestions were proposed for the reference of the government, industry, consumers, and other relevant entities.




1.2. Suboptimal Foods


Suboptimal foods have the appearance of aesthetic defects [15], which are generally divided into (1) appearance standards (shape, size, and weight) deviating from the normal size or optimal products [16]; (2) expiry date (close to or beyond the optimal taste time); (3) packaging (breakage, dents, etc.) [17]; however, the product quality and safety of suboptimal foods are not different from those of optimal foods [18].



As COVID-19 is extremely contagious [19], at the beginning of the pandemic, people were forced to stay at home due to government bans [20], and a large number of foods and daily necessities in the supermarket were quickly sold out. In addition, the supply chains across cities, provinces, and nations were interrupted [21]. As a result, the suboptimal products of some supermarkets have also become consumers’ purchase choices. To ensure people’s livelihood, local manufacturers still have to maintain the supply of local products, including food, fruits, vegetables, meat, and other living necessities [22]. Although they may not be at their best taste, they can still meet emergency and living needs. In the middle and late stages of the pandemic, most countries have already taken certain measures to deal with the virus [23], production in many areas has gradually recovered, and consumers’ lives have gradually returned to normal, which has once again lowered the motivations of purchasing suboptimal foods.



In addition, suboptimal foods can be used in restaurants and takeaways, as they are not directly contacted by consumers. Restaurants usually consider the priority of buying and using relatively suboptimal foods, or foods that have been produced for a longer time. Usually, the prices of suboptimal foods are lower [24], which will reduce restaurant costs.





2. Relevant Studies


2.1. Environmental Concerns


Environmental Concerns (EC) refer to an individual’s perception of environmental issues or a strong attitude or willingness to protect the environment [25], and can also be interpreted as an individual’s awareness of environmental issues and support [26]. Environmental Concerns are generally used to predict environmental awareness behaviors. The results of international public surveys show that, due to the increasing degradation of the global environment [27], the public has maintained high attention to environmental issues, and most people regard environmental protection as one of their important personal goals [28]. Environmental Concerns will affect consumer value and consumer choices [29], while consumers’ subjective environmental awareness and concerns about the environment will affect their choice to purchase green products [30]. The research of Stangherlin et al. showed that there is a positive correlation between consumer concerns about the environment and their purchase intention of suboptimal foods [31]. Makhal et al. found that those consumers, with children, have a stronger awareness and concern about food waste, and they are more inclined to choose suboptimal foods [32]. Aschemann-Witzel et al. found that word of mouth of the benefits of suboptimal foods for environmental protection and the reduction in food waste can stimulate purchase [33]. Therefore, associating suboptimal foods with sustainable development may also become one of the motivations for consumers to purchase suboptimal foods.



As part of the environmental issues, food waste is related to Environmental Concerns [34]. It is generally believed that consumers with higher Environmental Concerns tend to pay more attention to environmental protection in their attitudes and behaviors [35]. In other words, when Environmental Concerns are higher, consumers are less likely to waste their foods and are more likely to purchase suboptimal foods, which are more environmentally friendly.




2.2. Perceived Benefits


Perceived Benefits (PB) refer to the perceived possibility of positive results after consumers make their decisions [36] and are a perceived emotion that has a positive influence on consumers’ decision-making and behaviors [37]. Consumers’ perceived benefits can be divided into economic and noneconomic aspects [38]. From the noneconomic aspect, in the food field, taste [39] and vision [40] are the most direct benefits for consumers from foods, which are called hedonism in the perceived benefits. The functional attributes of foods (including nutritional value, medical value, etc.) are easily perceived by consumers, which is called utilitarian in the perceived benefits [39]. From an economic perspective, suboptimal foods usually have a price advantage (price discount), as compared with general foods [8]. When the prices of suboptimal foods are lower than general foods to a certain extent, consumers will be willing to pay, which is also one of the means for sellers to attract consumers [41].




2.3. Theory of Planned Behavior (TPB)


The Theory of Planned Behavior (TPB) was proposed by Ajzen based on the Theory of Reasoned Action (TRA) [42]. According to Ajzen, male or female behavioral intention is affected by way of three dimensions—Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control [43,44]. TPB has been widely proven and used to examine personal behavior in various fields, including the food field [45,46,47,48,49]. Therefore, it is considered that TPB is suitable for studying the dimensions affecting consumers’ purchasing of suboptimal foods during the COVID-19 pandemic.



In TPB, the actual behavior of an individual is determined by their behavioral intention, meaning behavioral intention determines the willingness of an individual to participate in a specific behavior [44]. The attitude in TPB refers to the inner attitude of an individual toward the behavioral intention. Subject Norm refers to the expected social pressure of an individual, as perceived during the performance of a certain behavior [44,50,51]. Perceived Behavioral Control refers to the difficulties that an individual perceives when engaging in a certain behavior [50,51].





3. Research Method and Hypothesis


3.1. Research Process and Setting


The purpose of this study was to explore the factors that influence consumers’ purchasing of suboptimal foods during the COVID-19 pandemic. In order to explore the relationship between each different dimension, this study used structural equation modeling (SEM) for data analysis, and established the research framework and process, including the following: 1. A literature review and discussion were conducted to revise the research results of previous scholars to construct the theoretical framework of this study, and to establish statistical hypotheses for each dimension; 2. Based on the theoretical framework of relevant factors influencing consumers’ purchasing of suboptimal foods during COVID-19 pandemic, a questionnaire design and survey were carried out, and questionnaire reliability was analyzed; 3. According to the theoretical framework of this study, a research model was established, and CFA, convergence validity, and discriminant validity were used to verify the fitness of the model; 4. Analysis and structural equation modeling were used to verify the validity of the statistical hypothesis among all dimensions and find out the relevant factors influencing consumers’ purchasing of suboptimal food during the COVID-19 pandemic.




3.2. Proposed Theoretical Model


This study adopted structural equation modeling (SEM) as the research method. Based on the literature discussed in Section 2, TPB [42] was used as the basic model to construct the research model. Environmental Concerns were then added as a variable to TPB, in order to study the attitudes of consumers toward the environment, which is also confirmed by Ajzen [52]. Perceived Benefits were used as a measure of the perceived value of suboptimal foods by consumers [37]. Thus, they were also added to the TPB model. In order to find out which factors, Environmental Concerns or Perceived Benefits, affect TPB, this study assumed that Environmental Concerns and Perceived Benefits have a positive impact on the four factors of TPB, which was tested in the subsequent analysis. The structural equation model has been proven to be suitable for food issues [53]; therefore, the research framework of this study is as shown in Figure 1.




3.3. Research Hypothesis


Based on the previous discussion, 11 research hypotheses regarding the dimensions affecting consumers’ purchasing of suboptimal foods are proposed in this study:



Hypothesis 1 (H1).

There is a significant positive correlation between Environmental Concerns and consumers’ attitudes toward purchasing suboptimal foods.





Hypothesis 2 (H2).

There is a significant positive correlation between Environmental Concerns and consumers’ subject norms for purchasing suboptimal foods.





Hypothesis 3 (H3).

There is a significant positive correlation between Environmental Concerns and consumers’ perceived behavioral control of purchasing suboptimal foods.





Hypothesis 4 (H4).

There is a significant positive correlation between Environmental Concerns and consumers’ behavioral intention of purchasing suboptimal foods.





Hypothesis 5 (H5).

There is a significant positive correlation between Perceived Benefits and consumers’ attitudes toward purchasing suboptimal foods.





Hypothesis 6 (H6).

There is a significant negative correlation between Perceived Benefits and consumers’ subject norms for purchasing suboptimal foods.





Hypothesis 7 (H7).

There is a significant negative correlation between Perceived Benefits and consumers’ perceived behavioral control of purchasing suboptimal foods.





Hypothesis 8 (H8).

There is a significant positive correlation between Perceived Benefits and consumers’ behavioral intention of purchasing suboptimal foods.





Hypothesis 9 (H9).

There is a significant positive correlation between consumers’ attitudes and behavioral intention of purchasing suboptimal foods.





Hypothesis 10 (H10).

There is a significant positive correlation between subject norms and consumers’ behavioral intention of purchasing suboptimal foods.





Hypothesis 11 (H11).

There is a significant positive correlation between perceived behavioral control and consumers’ behavioral intention of purchasing suboptimal foods.






3.4. Definition and Measure of the Variables


In this study, the theoretical framework of the dimensions that affect consumers’ purchasing of suboptimal foods under the COVID-19 pandemic is divided into six dimensions: Environmental Concerns, Perceived Benefits, Attitude Toward Behavior, Subject Norm, Perceived Behavioral Control, and Behavioral Intention. Based on the research topic, and with reference to related literature, the questionnaire was designed. The definitions of variable operability and the reference of the scale are shown in Table 1.





4. Research Analysis and Results


4.1. Descriptive Analysis of Demographic Variables


In order to confirm the quality and credibility of the questionnaire, online questionnaires were distributed from May to July in 2020. The respondents of the questionnaire were Chinese consumers. Online questionnaires in Chinese were distributed through the “Credamo” platform. All the respondents clicked on the web link to view the survey description of this study. At the same time, the respondents volunteered to answer the research questions and could withdraw from this study at any time. Therefore, all the respondents agreed to participate in this study under the principle of fully informed and voluntary participation. After completing the questionnaire, the respondents would receive CYN 15 in compensation and also participated in the platform lottery activity as gratitude for their answers.



In addition to demographic variables, the 7-point Likert scale (1, Strongly disagree−7, Strongly agree) was used. Finally, 377 samples were collected in this study. After excluding invalid samples (logical errors or too many identical options), 323 samples were left, which met Jackson’s standard that the ratio of estimated parameters to sample size should be higher than 1:10 [58]. According to the data of respondents in valid questionnaires, the distribution of demographic variables in this study is shown in Table 2.




4.2. Convergent Validity and Discriminant Validity


In this study, the questionnaire was used by Cronbach’s α coefficients. As shown in Table 3, the reliability coefficient did not increase significantly after the questions were deleted, and the Cronbach’s α coefficients of reliability were all higher than 0.8. Therefore, the internal consistency of the questionnaire data in this study was high, which can be further analyzed.



After the liability and validity tests, confirmatory factor analysis was conducted in this study to test factor loading, reliability, convergence validity, and discriminant validity [59]. According to the studies on convergence validity by Hair et al. [60], Nunnally and Bernstein [61], and Fornell and Larcker [62], as well as the studies by Chin [63] and Hooper et al. [64], the standardized factor loadings of this study were higher than 0.7, the composite reliability of the research dimension was higher than 0.7, and the AVE was higher than 0.5 [60], indicating that the dimension had good convergence validity.



Discriminant validity was based on the research of Fornell and Larcker [62]. If the square root of AVE is greater than the correlation coefficient between the dimensions, the model has discriminant validity. According to the results, the data in this study had good discriminant validity (Table 4).




4.3. Structural Model Fit Text


Based on the research of Jackson et al. [65], Kline [66], Schumacker [67], and Hu and Bentler [68], multiple indicators were used to evaluate the fit of the structural model. As shown in Table 5, all measurement results were in line with the fit index, indicating that the model had a good goodness of fit.




4.4. Path Analysis


Table 6 shows the path analysis results. Attitude Toward Behavior (ATB) (b = 0.335, p < 0.001), Subject Norm (SN) (b = 0.253, p < 0.001), and Perceived Behavioral Control (PBC) (b = 0.400, p < 0.001) had significant impacts on Behavioral Intention (BI). Perceived Benefits (PB) (b = 0.622, p < 0.001) and Environmental Concerns (EC) (b = 0.213, p < 0.001) had significant impacts on Attitude Toward Behavior (ATB). Perceived Benefits (PB) (b = 0.478, p < 0.001) and Environmental Concerns (EC) (b = 0.326, p < 0.001) had significant impacts on Subject Norm (SN). Perceived Benefits (PB) (b = 0.486, p < 0.001) and Environmental Concerns (EC) (b = 0.217, p < 0.001) had significant impacts on Perceived Behavioral Control (PBC). In terms of explanatory power, the explanatory power of Attitude Toward Behavior, Subject Norm, Perceived Behavioral Control, Perceived Benefits, and Environmental Concerns to Behavioral Intention was 71.2%. The explanatory power of Perceived Benefits and Environmental Concerns to Attitude Toward Behavior was 64.3%. The explanatory power of Perceived Benefits and Environmental Concerns to Subject Norm was 55.2%. The explanatory power of Perceived Benefits and Environmental Concerns to Perceived Behavioral Control was 60%.




4.5. Hypothesis Explanation


The purpose of this study was to use the structural equation model to determine the dimensions that affect consumers’ purchasing of suboptimal foods under the COVID-19 pandemic, and thus to form the research strategy, which can serve as a reference for relevant organizations.



Figure 2 shows the path coefficients. The greater the coefficient, the greater the impact. Black lines represent an impact (hypothesis is not rejected), while red lines represent no impact (hypothesis is rejected).




4.6. Discussion


The empirical analysis results provide some key findings, which are discussed as follows:



H1 is not rejected, which means that the Environmental Concerns of consumers have a significant positive correlation with the attitude toward purchasing suboptimal foods under the COVID-19 pandemic. H2 is not rejected, which means that the Environmental Concerns of consumers have a significant positive correlation with the subject norm of purchasing suboptimal foods under the COVID-19 pandemic. H3 is not rejected, which means that the Environmental Concerns of consumers have a significant positive correlation with the Perceived Behavioral Control of purchasing suboptimal foods under the COVID-19 pandemic. H4 is rejected, which means that the Environmental Concerns of consumers are not correlated with the behavioral intention of purchasing suboptimal foods under the COVID-19 pandemic. The above hypothesis verification proves that Environmental Concerns have an impact on TPB [42,44] and will not directly affect BI, but through Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control. Consumers’ environmental awareness and perception will affect their intention of purchasing suboptimal foods. During the pandemic and after, if consumers realize that suboptimal foods are environmentally friendly, they will choose to purchase suboptimal foods and recommend suboptimal foods to their relatives and friends. Moreover, consumers’ self-ethical condemnation due to food waste [69] will also become a reason to purchase suboptimal foods. As a frequently mentioned topic, environmental issues have been affecting many consumers’ environmental behaviors, including whether to purchase suboptimal foods. The pandemic may have made some consumers more concerned about survival. However, from the data results, consumers have not ignored the environmentally friendly benefits of purchasing suboptimal foods. Perhaps consumers know that environmental problems may take longer to deal with and solve than the COVID-19 pandemic.



H5 is not rejected, which means that the Perceived Benefits of consumers have a significant positive correlation with the attitude toward purchasing suboptimal foods under the COVID-19 pandemic. H6 is not rejected, which means that the Perceived Benefits of consumers have a significant positive correlation with the subject norm of purchasing suboptimal foods under the COVID-19 pandemic. H7 is not rejected, which means that the Perceived Benefits of consumers have a significant positive correlation with the Perceived Behavioral Control of purchasing suboptimal foods under the COVID-19 pandemic. H8 is rejected, which means that the Perceived Benefits of consumers are not correlated with the behavioral intention of purchasing suboptimal foods under the COVID-19 pandemic. The above hypothesis verification can prove that Perceived Benefits have an impact on TPB [42,44], and will not directly affect Behavioral Intention, but through Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control. In addition, the impact of Perceived Benefits on Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control ranks in the top 3 of all impact paths, which means that Perceived Benefits is an important dimension affecting consumer perception [70]. If consumers perceive suboptimal foods as being no different from optimal foods in terms of taste or nutrition, and the prices are more economical than those of the optimal foods [71], consumers will realize the perceived benefits of suboptimal foods, thereby increasing their purchase willingness. During the pandemic, many people cannot work, due to quarantine or poor business situations, and thus have lower incomes [72]. The relatively sufficient quantity and low prices of suboptimal foods have increased their priority in consumer purchase. Once consumers realize that there is no difference between suboptimal foods and optimal foods, with the exception of a slight difference in appearance, they may become long-term buyers of suboptimal foods. About 35% of the respondents were under 30 years old, which was also in line with China’s school suspension policy during the pandemic. Many students stayed at home and waited for the slowdown of the pandemic. This type of consumer also experienced suboptimal foods actively and passively, which cannot be ignored, and may change the stereotype of suboptimal foods. During the pandemic, food delivery systems in some communities in China may also give priority to suboptimal foods. Suboptimal foods are preferred because they are cheap and easily available, and people’s primary goal is to survive.



H9 is not rejected, which means that the attitude of consumers has a significant positive correlation with the behavioral intention of purchasing suboptimal foods under the COVID-19 pandemic. H10 is not rejected, which means that the subject norm of consumers has a significant positive correlation with the behavioral intention of consumers of purchasing suboptimal foods under the COVID-19 pandemic. H11 is not rejected, which means that the Perceived Behavioral Control of consumers has a significant positive correlation with the behavioral intention of purchasing suboptimal foods under the COVID-19 pandemic. It is proved that the Theory of Planned Behavior (TPB) [42,44] is still applicable under this topic, which means that TPB is a favorable indicator for predicting consumers’ behavioral intention of purchasing suboptimal foods under the COVID-19 pandemic. Among Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control, Perceived Behavioral Control has the most significant impact on Behavioral Intention, followed by Attitude Toward Behavior. For consumers, autonomy and attitude have a greater impact on their purchase intentions of suboptimal foods.



The comprehensive analysis results show that the impacts of Perceived Benefits on Attitude Toward Behavior, Perceived Behavioral Control, and Subject Norm rank 1st, 2nd, and 3rd as the most influential factors, respectively, and are all higher than the impact of Environmental Concerns. For consumers, the most important issue is whether suboptimal foods have consumption motivation for them, which is also the most direct way to make consumers feel the value of suboptimal foods. The more environmentally friendly attribute of suboptimal foods is less likely to be perceived by consumers than economic incentives, but still has a considerable impact on consumers, especially during the COVID-19 pandemic. Many families have experienced a shock to their income during the pandemic [73], and consumers are more sensitive and concerned about commodity prices, which also makes lower-priced and more abundant suboptimal foods more popular. However, in the long run, suboptimal foods have a positive impact on reducing food waste and protecting the environment. When consumers realize this, they will be more determined to try and purchase suboptimal foods.





5. Conclusions and Suggestions


5.1. Conclusions


The contributions of this study are as follows: Based on previous research [73], the TPB model was combined with Environmental Concerns and Perceived Benefits, structural equation modeling (SEM) was adopted to explore the dimensions that affect consumers’ purchasing of suboptimal foods under the COVID-19 pandemic, and the relationship between Perceived Benefits and TPB under this topic was investigated. Through the relevant impact analysis of this study, each dimension has a direct or indirect impact on consumers’ purchase intentions of suboptimal foods, which proves that this model is suitable under the food topic. Moreover, the added Perceived Benefits dimension was also proven to be reasonable. Meanwhile, the conclusions of this study can be used as a reference for the government, consumers, and relevant practitioners.



Overall, the 11 hypotheses established in this study showed that the research model is acceptable when explaining the dimensions affecting consumers’ purchasing of suboptimal foods under the COVID-19 pandemic. It can be seen that consumers will consider many dimensions when choosing to purchase suboptimal foods, and the most influential dimension is the Perceived Benefits of consumers. In addition, consumers will be affected by other dimensions, including Environmental Concerns, Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control. These dimensions have different impacts on consumers’ final purchase intentions, and the three dimensions of the TPB model, Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control, have a direct impact on the final purchase intentions, which means that as long as the consumer’s attitude is changed or consumers are affected through people around them regarding suboptimal foods, the probability of consumers purchasing suboptimal foods is increased. The research results also showed that to change consumers through the above channels, the environmental motive (Environmental Concerns, EC) and the economic motive (Perceived Benefits, PB) can be improved [70], as these two dimensions will affect the Behavioral Intention of consumers through TPB, Attitude Toward Behavior, Subject Norm, and Perceived Behavioral Control. Moreover, according to the research results, EC cannot directly affect the Behavioral Intention of consumers, which is consistent with the results of previous research [73]. Perceived Benefits cannot directly affect intentions, proving that these two dimensions can only have an impact on consumers through a certain medium (TPB). The COVID-19 pandemic is an opportunity for many consumers to contact, understand, and purchase suboptimal foods. Whether the pandemic continues or ends, suboptimal foods must be promoted due to their economic and environmental friendliness. Therefore, in order to guide consumers to purchase suboptimal foods, they must be affected by economic incentives and environmental protection concepts to trigger their subjective initiative and change. The government should actively promote the positive effects of suboptimal foods on society, the economy, and the environment, popularize the correct knowledge of suboptimal foods, correct consumers’ misconceptions, and guide consumers to purchase suboptimal foods. Manufacturers can launch suboptimal food purchase promotions, such as discount coupons or consumption credits, thereby increasing consumers’ purchase enthusiasm. Consumers who have purchased suboptimal foods and have a positive impression can also recommend suboptimal foods to their relatives and friends while purchasing suboptimal foods themselves.




5.2. Research Limitations and Future Research Suggestions


Some limitations of this research may inspire future research topics. First, this study did not include differential analysis of the research subjects, such as whether consumers of different genders and ages have different opinions on suboptimal foods. In the future, researchers can investigate this topic. Secondly, suboptimal foods include poor appearance, upon expiration, and damaged packaging. This study did not consider the differences in those attributes. In the future, researchers may conduct detailed research on the different types of suboptimal foods. Thirdly, the scope of this study covers the consumer perceptions of suboptimal foods under the COVID-19 pandemic. When the pandemic is over, researchers may study consumer perceptions to compare the differences post-pandemic. Last but not least, different countries or regions may have different views on suboptimal foods. In the future, researchers can explore the situations in different regions to provide references for the local government, schools, and related practitioners for more informed decision-making.
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Figure 1. Research structure. 
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Figure 2. Research structure pattern diagram. 
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Table 1. Definition of variable operability and reference scales.
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Research Variable

	
Operability Definition

	
Item

	
Questions

	
Reference Scale






	
Attitude Toward Behavior

	
Refers to the actual attitude and evaluation of an individual toward purchasing suboptimal foods.

	
ATB1

	
I think in the current pandemic, purchasing ugly fruit and vegetables has a positive impact on environmental protection.

	
[44,50,51]




	
ATB2

	
I think in the current pandemic, purchasing ugly fruit and vegetables can help solve the problems of life.




	
ATB3

	
I think it’s wise to purchase ugly fruit and vegetables.




	
ATB4

	
I am willing to reduce the damage to the environment through my own actions.




	
Subject Norm

	
Refers to the standardization of the important reference subject to the individual in the purchase of suboptimal foods.

	
SN1

	
What my family, friends, and colleagues think about purchasing ugly fruit and vegetables is important to me.

	
[44,50,51]




	
SN2

	
I will change my behavior by listening to my influential family, friends, and colleagues about purchasing ugly fruit and vegetables.




	
SN3

	
The mass media, government policies, online information, expert opinions, and salespeople’s views on purchasing ugly fruit and vegetables are important to me.




	
SN4

	
I will change my behavior by listening to the influential mass media, government policies, online information, expert opinions, and salespeople’s views on purchasing ugly fruit and vegetables.




	
Perceived Behavioral Control

	
Refers to the intentions of an individual to purchase suboptimal foods under subjective judgment.

	
PBC1

	
It’s entirely up to me to purchase ugly fruit and vegetables.

	
[44,50,51]




	
PBC2

	
For me, I would buy ugly fruit and vegetables even if they have a slightly inferior taste.




	
PBC3

	
My influential family, friends, and colleagues can affect whether I purchase ugly fruit and vegetables.




	
PBC4

	
I know enough about ugly fruit and vegetables.




	
Perceived Benefits

	
Refers to the perceived possibility of a positive result after an individual purchases suboptimal foods.

	
PB1

	
Ugly fruit and vegetables have an advantage over optimal foods because of lower prices.

	
[54,55]




	
PB2

	
Ugly fruit and vegetables have an advantage over optimal foods because they have not been sprayed with pesticides.




	
PB3

	
Ugly fruit and vegetables are comparable in taste to optimal foods.




	
PB4

	
Ugly fruit and vegetables are more readily available than optimal foods.




	
Environmental Concerns

	
Refers to the perception or concern of an individual about environmental issues.

	
EC1

	
Human beings are seriously abusing the environment and the garbage problem is becoming more and more serious.

	
[56,57]




	
EC2

	
Human beings must live in harmony with nature for their own future.




	
EC3

	
I am worried about the state of the world environment and its impact on my future.




	
EC4

	
Environmental problems have affected my life.




	
Behavioral intention

	
Refers to the possibility that an individual will purchase suboptimal foods at a future time point.

	
BI1

	
I think in the current pandemic, purchasing ugly fruit and vegetables has a positive impact on environmental protection.

	
[44,50,51]




	
BI2

	
I think in the current pandemic, purchasing ugly fruit and vegetables can help solve the problems of life.




	
BI3

	
I think it’s wise to purchase ugly fruit and vegetables.




	
BI4

	
I am willing to reduce the damage to the environment through my own actions.




	
BI5

	
What my family, friends, and colleagues think about purchasing ugly fruit and vegetables is important to me.
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Table 2. Table for sample basic data.
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Sample

	
Item

	
Frequency (n = 323)

	
Percentage (%)






	
Gender

	
Male

	
144

	
44.58




	
Female

	
179

	
55.42




	
Age

	
Under 30

	
115

	
35.60




	
31–40

	
120

	
37.15




	
41–50

	
68

	
21.05




	
Above 51

	
20

	
6.19




	
Marital status

	
Single

	
36

	
11.15




	
Married

	
93

	
28.79




	
Income (RMB)

	
Under 4000

	
84

	
26.01




	
4001–6000

	
67

	
20.74




	
6001–12,000

	
32

	
9.91




	
12,001–18,000

	
11

	
3.41




	
Above 18,001

	
33

	
10.22




	
Education

	
Middle school and below

	
144

	
44.58




	
High school or technical secondary school

	
90

	
27.86




	
Undergraduate or junior college

	
125

	
38.70




	
Graduate and above

	
75

	
23.22




	
Occupation

	
Manufacturing

	
246

	
76.16




	
Medical care

	
77

	
23.84




	
Finance

	
53

	
16.41




	
Design

	
51

	
15.79




	
Services

	
65

	
20.12




	
Others

	
76

	
23.53








Data source: Compiled by this study.
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Table 3. Measurement model.
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Dimension

	
Item

	
Cronbach’s α

	
Unstd.

	
S.E.

	
Unstd./S.E.

	
p-Value

	
Std.

	
CR

	
CV






	
Attitude Toward Behavior Cronbach’s α = 0.882

	
ATB1

	
0.854

	
1.000

	

	

	

	
0.808

	
0.887

	
0.665




	
ATB2

	
0.829

	
1.097

	
0.062

	
17.798

	
0.000

	
0.858

	

	




	
ATB3

	
0.818

	
1.102

	
0.060

	
18.369

	
0.000

	
0.879

	

	




	
ATB4

	
0.888

	
0.869

	
0.064

	
13.564

	
0.000

	
0.699

	

	




	
Subject Norm Cronbach’s α = 0.929

	
SN1

	
0.931

	
1.000

	

	

	

	
0.797

	
0.931

	
0.772




	
SN2

	
0.895

	
1.140

	
0.060

	
19.079

	
0.000

	
0.898

	

	




	
SN3

	
0.901

	
1.157

	
0.059

	
19.467

	
0.000

	
0.911

	

	




	
SN4

	
0.903

	
1.136

	
0.059

	
19.207

	
0.000

	
0.902

	

	




	
Perceived Behavioral Control Cronbach’s α = 0.871

	
PBC1

	
0.875

	
1.000

	

	

	

	
0.687

	
0.876

	
0.640




	
PBC2

	
0.821

	
1.275

	
0.095

	
13.371

	
0.000

	
0.827

	

	




	
PBC3

	
0.817

	
1.249

	
0.091

	
13.675

	
0.000

	
0.850

	

	




	
PBC4

	
0.826

	
1.218

	
0.092

	
13.272

	
0.000

	
0.820

	

	




	
Perceived Benefits Cronbach’s α = 0.904

	
PB1

	
0.887

	
1.000

	

	

	

	
0.814

	
0.904

	
0.703




	
PB2

	
0.864

	
1.096

	
0.060

	
18.160

	
0.000

	
0.865

	

	




	
PB3

	
0.872

	
1.013

	
0.058

	
17.492

	
0.000

	
0.841

	

	




	
PB4

	
0.877

	
1.034

	
0.060

	
17.203

	
0.000

	
0.831

	

	




	
Environmental Concerns Cronbach’s α = 0.925

	
EC1

	
0.907

	
1.000

	

	

	

	
0.853

	
0.926

	
0.759




	
EC2

	
0.894

	
1.100

	
0.051

	
21.449

	
0.000

	
0.896

	

	




	
EC3

	
0.891

	
1.021

	
0.047

	
21.620

	
0.000

	
0.900

	

	




	
EC4

	
0.917

	
0.957

	
0.051

	
18.896

	
0.000

	
0.833

	

	




	
Behavior Intention Cronbach’s α = 0.933

	
BI1

	
0.921

	
1.000

	

	

	

	
0.841

	
0.934

	
0.739




	
BI2

	
0.921

	
1.010

	
0.053

	
19.186

	
0.000

	
0.847

	

	




	
BI3

	
0.913

	
1.115

	
0.053

	
20.904

	
0.000

	
0.890

	

	




	
BI4

	
0.922

	
1.117

	
0.058

	
19.120

	
0.000

	
0.845

	

	




	
BI5

	
0.912

	
1.059

	
0.052

	
20.215

	
0.000

	
0.873

	

	








Unstd. = Unstandardized factor loadings, Std = Standardized factor loadings, CR = Composite Reliability, CV = Convergence Validity.
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Table 4. Discriminant validity for the measurement model.
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	AVE
	ATB
	SN
	PBC
	PB
	EC
	BI





	ATB
	0.665
	0.815
	
	
	
	
	



	SN
	0.772
	0.626
	0.878
	
	
	
	



	PBC
	0.640
	0.694
	0.618
	0.800
	
	
	



	PB
	0.703
	0.672
	0.615
	0.635
	0.838
	
	



	EC
	0.759
	0.569
	0.584
	0.572
	0.523
	0.871
	



	BI
	0.739
	0.709
	0.679
	0.700
	0.666
	0.580
	0.859







Note: The items on the diagonal in bold represent the square roots of the AVE; off-diagonal elements are the correlation estimates.
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Table 5. Evaluation results.






Table 5. Evaluation results.





	Indicators
	Norm
	Results
	Judgment





	ML chi-square (MLχ2)
	The small the better
	772.611
	-



	Degrees of Freedom (DF)
	The large the better
	260.000
	-



	Normed Chi-square (χ2/DF)
	1 < χ2/DF < 5
	2.972
	Yes



	Root-Mean-Square-Error Approximation (RMSEA)
	<0.08
	0.078
	Yes



	Standardized Root-Mean-Square Residual (SRMR)
	<0.08
	0.050
	Yes



	Tucker–Lewis Index (TLI)
	>0.9
	0.918
	Yes



	Comparative Fit Index (CFI)
	>0.9
	0.929
	Yes



	Normative Fit Index (NFI)
	>0.9
	0.897
	No



	Goodness-of-Fit Index (GFI)
	>0.8
	0.924
	Yes



	Parsimony Goodness-of-Fit Index (PGFI)
	>0.5
	0.659
	Yes



	Parsimony Normed Fit Index (PNFI)
	>0.5
	0.777
	Yes



	Incremental Fit Index (IFI)
	>0.9
	0.929
	Yes
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Table 6. Regression coefficient.






Table 6. Regression coefficient.





	
Hypothesis

	
DV

	
IV

	
Unstd.

	
S.E.

	
Unstd./S.E.

	
p-Value

	
Std.

	
R2

	
Results






	
H9

	
BI

	
ATB

	
0.335

	
0.055

	
6.044

	
0.000

	
0.349

	
0.712

	
Not reject




	
H10

	
SN

	
0.253

	
0.048

	
5.230

	
0.000

	
0.271

	
Not reject




	
H11

	
PBC

	
0.400

	
0.066

	
6.031

	
0.000

	
0.360

	
Not reject




	
H8

	
PB

	
0.138

	
0.082

	
1.687

	
0.092

	
0.148

	
Reject




	
H4

	
EC

	
0.048

	
1.313

	
0.189

	
0.073

	
0.048

	
Reject




	
H5

	
ATB

	
PB

	
0.622

	
0.061

	
10.187

	
0.000

	
0.646

	
0.643

	
Not reject




	
H1

	
EC

	
0.213

	
0.047

	
4.544

	
0.000

	
0.242

	
Not reject




	
H6

	
SN

	
PB

	
0.478

	
0.060

	
7.969

	
0.000

	
0.482

	
0.552

	
Not reject




	
H2

	
EC

	
0.326

	
0.051

	
6.322

	
0.000

	
0.359

	
Not reject




	
H7

	
PBC

	
PB

	
0.486

	
0.057

	
8.568

	
0.000

	
0.584

	
0.600

	
Not reject




	
H3

	
EC

	
0.217

	
0.044

	
4.958

	
0.000

	
0.285

	
Not reject
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