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Abstract

:

COVID-19 first appeared in Wuhan city of Hubei Province in China in December 2019. It has a substantial impact on human life all around the world, especially for citizens. The threat of COVID-19 has resulted in people shopping online to get fresh food and reduce outdoor trips. Collecting data from adult internet users in Wuhan, China in 2020, this study aims to explore the influence of COVID-19 on fresh food shopping behavior. In addition, a comparison and ordered logit model are constructed to demonstrate the changes and effects of COVID-19. The results suggest that more citizens in Wuhan city will buy fresh food online and the cost and frequency are also increased. The experience of online shopping for fresh food during the lock-down days has promoted more online shopping. The factors, such as frequency of online shopping before the COVID-19 outbreak, frequency of online shopping during the COVID-19 pandemic, and age, have a negative effect on the proportion of online shopping after the lock-down days, while the proportion of online shopping before the COVID-19 outbreak, the proportion of online shopping during the COVID-19 pandemic, and travel time of in-store shopping before the COVID-19 outbreak have a positive effect. The results provide insights for managers, city planners, and policymakers.
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1. Introduction


In December 2019, a cluster of pneumonia cases infected with the novel coronavirus was reported in Wuhan, China. Now, it has rapidly spread across the continents. More than 200 countries/regions have reported confirmed COVID-19 cases, and it turned out to be a major public health issue [1]. Even though we have vaccines now, still the numbers of infections and deaths are rising. Food systems and security face new challenges during the COVID-19 pandemic [2,3,4,5].



Even though COVID-19 can be transmitted from food [6], online shopping can reduce the possibility of being infected by COVID-19 without traveling. Shopping behavior during the COVID-19 pandemic has changed [7] and generally depends on fear [8]. This induced people to shop more online than before and the food reserve time extended from 3.37 to 7.37 days after the COVID-19 breakout [9]. The frequency of in-store shopping for food was low during the COVID-19 pandemic [10]. Leone et al. [11] show the challenges and propose future directions on the research of healthy food retail during the COVID-19 pandemic. They also emphasize that the effects of the COVID-19 pandemic on consumers’ shopping behavior are still unknown. This study aims to enrich the research in this field.



Researchers show interest in the effect of the COVID-19 pandemic on fresh food. However, there is still limited research that investigates the effects of COVID-19 on fresh food shopping behavior. The Canadian fruit and vegetable markets are affected by COVID-19, and these changes may have a long-term effect on fresh fruit and vegetable distribution [12]. Mitchell, Maull, Pearson, Brewer, and Collison address that it is necessary to explore the impact of COVID-19 on the UK fresh food supply chain [13]. The socio-demographic factors that affect buying fresh vegetables have been addressed, and propose that future studies should focus on the effects of before and after the end of the COVID-19 pandemic [14].



Wuhan city was the first place outbreak of COVID-19, the virus spread quickly, and we knew little about it at the beginning. The government decided to lock down the city to prevent the fast spread of COVID-19, from 23 January to 8 April 2020, which lasted 76 days. More than 10 million citizens in Wuhan city had experienced a long and hard fight against the virus. People work from home, buy food online, cannot travel around during the lock-down days. During the COVID-19 pandemic, lots of fresh food from other areas was donated to Wuhan city to help them overcome this hardship. Therefore, in Wuhan, the first city stricken by COVID-19, citizens got fresh food from online shopping and donations for daily life. These experiences have had an impact on their future lives after the city re-opened, especially in buying fresh food. This paper explores the effects of COVID-19 on buying fresh food based on the data collected in Wuhan city.



Hence, there is still a need for more research to investigate the effects of COVID-19 on buying fresh food online. The aim of the present study was to observe whether the COVID-19 pandemic has influenced people’s shopping behavior of fresh food in Wuhan city. The influence factors have been analyzed as well. This paper will enrich the study of the effect of COVID-19 on buying fresh food, and the results will be useful for the cold chain logistics industry.




2. Literature Review


2.1. Fresh Food


Fresh food is important for people’s daily lives, such as vegetables, fruit, meat, fish, milk, etc., which are consumed every day. Therefore, the shopping frequency for fresh food is much higher than other goods. With the improvement of the living standard, people have higher requirements for the quality of fresh food. Fresh food is not like any other food, the shelf life is shorter than other food. It is easily spoiled during delivery, research on its access [15,16], security [17], and route planning [18,19,20] for fresh food has attracted more attention. People usually get fresh food from the grocery store, but farmers or peddlers will sell fresh food at the door of the community, mainly vegetables and fruits. This is a particular way of getting fresh food in China. However, with the COVID-19 breakout in Wuhan city, no one provided such convenient service for fresh food. Citizens turned to online shopping for fresh food.



There is a great improvement of cold chain logistics in China, which contribute to more often shopping online for fresh food and an increasing demand for fresh food [21]. There are many fresh shopping apps in China, like Freshippo, Missfresh, and eleme, which can deliver fresh food within several hours after customers have paid for the order. Fresh food is easy contaminated during shipping, and the delivery time is closely related to cost and customer satisfaction. Consequently, planning the shortest route for the delivery of fresh food will minimize cost and carbon emissions [20]. With the increase of fresh food sales online, awareness of people’s demand for fresh food can help fresh food E-commerce companies reduce the loss of fresh food that has expired.




2.2. Online Shopping and In-Store Shopping


With the development of online shopping and the improvement of Internet technology, more and more people will tend to shop online, which would cause the decline of in-store shopping. In the past 10 years, online shopping has grown immensely in China. In 2018, online retail sales were over 9 trillion RMB (≈US $1.27 trillion) in China, with a growth of 23.9% compared to the previous year. China’s online retail market is still the largest in the world [22]. Online shopping is growing rapidly, its effects on in-store shopping have been studied by many researchers [23,24,25], as well as the relationship [25,26,27,28].



There is considerable empirical work investigating the relationship between online shopping and in-store shopping, and four types (substitution, complementarity, neutrality, modification) of effects are concluded [24,29,30]. As shown in Table 1, both online shopping and in-store shopping have irreplaceable advantages. Entertainment and social interaction play an important role in customers’ in-store shopping, which enhances customers’ store loyalty as well [31,32]. Customers can feel and touch items and communicate with salesclerks, those who like shopping in-stores enjoy leisure time and social interaction there, while online shopping could not provide such experiences. Online shopping may reduce personal trips [24] with making goods accessible by door-to-door deliveries, and has positive effects on the frequencies of shopping [30]. There are no trips to stores with online shopping, travel time and cost saved [24]. Online shopping could be a saving strategy and a leisure-oriented way. What is more, unlike in-store shopping, online shopping has no time limitation, people can shop online at any time. Some other positive factors may result in more people shopping online, such as a faster Internet connection [33]. People can experience and compare the physical goods by in-store shopping, so there are fewer returns on purchases and regrets. The more shopping opportunities that one can reach within 10 min, the lower the frequency of online shopping [29]. On one hand, online shopping may substitute in-store shopping, but on the other hand, in-store shopping may complement online shopping.



Various methods are used to analyze online shopping and in-store shopping behavior, the most widely adopted approaches are structural equation modeling (SEM) [23], binary logit model [35], multinomial regression model [36], etc. Based on the survey data (most of them are questionnaires), positive or negative results will be obtained. In this study, an ordered logit model will be used to explain how online shopping proportion after the COVID-19 pandemic is influenced. The variables mainly contain socio-demographic features, shopping behaviors, Internet behaviors, shopping attitudes, Land use, as shown in Table 2.



Will COVID-19 change the behavior of buying fresh food? Will COVID-19 promote more often buying fresh food online? Is it possible for COVID-19 to change the way of shopping? This study aims to explore the effects of the COVID-19 pandemic on fresh food shopping behavior and try to answer the above questions. First, we describe the difference in fresh food shopping behavior before, during, and after the COVID-19 pandemic. This includes online and in-store shopping frequencies, costs and online shopping proportion, etc. Second, we explain how online shopping proportion after the COVID-19 pandemic is influenced by shopping behaviors before and during COVID-19 pandemic.





3. Methodology


3.1. Survey Design and Data


The research area contains 13 districts, which are in the capital city of Hubei Province, the largest city in central China [46] (see Figure 1). Wuhan city has an administrative area of approximately 8500 sq.km and a total population of approximately 12 million (2019). It was the first city stricken by the COVID-19 pandemic, the terrible disease infected 50,340 people and took 3869 people’s lives from Wuhan city [47]. Wuhan city was the first one locked down due to COVID-19 pandemic in the world, and the last one reopened in China. Citizens in the city experienced 76 locked-down days. Therefore, we choose this city to explore the effects of the COVID-19 pandemic on buying fresh food.



In this paper, questionnaires were collected from citizens who have experience shopping for fresh food, with answers about essential information of themselves [36] and their behavior characteristics of shopping for fresh food both online and in-store [29]. The variables first selected were from previous studies, as shown in Table 2. Questionnaire were designed based on the variables. The questionnaire survey can be conducted via the field, an interview, mailing it in, or online [7,14,48,49,50,51]. As Wuhan is still threatened by COVID-19, citizens should keep their distance from each other, therefore the survey could not be conducted through face-to-face interviews. We conducted the survey online by Wenjuanxing (a platform providing functions equivalent to Amazon Mechanical Turk), which may conduct the survey through social media, such as QQ and WeChat. The data were collected from the online survey conducted in Wuhan from May 2 to 12 May 2020. There were 171 respondents that participated in this survey. A total of 156 effective questionnaires were collected, which accounts for 91.12%. Procedures of survey design and data collection are draw in Figure 2.



The questionnaire mainly contains four parts. The first one is about socio-demographic characteristics, mainly including gender, age, education, occupation, and income, which are the essential information of themselves. The second is about the information of different shopping choices before the COVID-19 outbreak, mainly including preference for online shopping or in-store shopping, online shopping rate and cost, travel mode and time for in-store shopping, and online and in-store shopping frequency. The third is about online shopping information during the COVID-19 pandemic, mainly including online shopping cost, frequency, rate, time, and the waiting time for purchased fresh food. The fourth is about attitudes of online shopping for fresh food after the COVID-19 pandemic, mainly including the estimate of online shopping proportion for fresh food, advantages and disadvantages of online shopping for fresh food compared with in-store shopping. Detailed survey information is shown in Appendix A Table A1.



Respondents’ Attributes


The basic attributes of respondents in this survey are shown in Appendix A Table A1. The female respondents account for 53.8%, and male account for 46.2%. Women are found more likely to shop online than men [30,38], especially for daily goods [41]. The distribution of age, however, tends toward younger generations, more than a half (68.6%) fall in the 26–35 year-old range, and over three quarters (80.1%) in the 26–45 year-old range. Older people often do not purchase goods online and are less inclined to participate in surveys. The distribution of education tends to be highly educated, 52.6% of respondents are undergraduates, 29.5% of respondents are graduate or more. As a result that Wuhan is the capital city in the Hubei province, and most enterprises in Wuhan have higher academic requirements, 40.4% of respondents are medium income, with an earning of 762$ to 1523$ a month. High income (over 3046$ one month) and low income (below 457$) accounts for a small proportion. Moreover, the proportion of samples for shopping online for fresh food before the COVID-19 outbreak is 65.4%, never having purchased online fresh food is 34.6%.





3.2. Ordered Logit Regression Model


In the survey, respondents were asked to describe online and in-store shopping frequency, cost, and other associated information before the COVID-19 outbreak, during the COVID-19 pandemic, and after the COVID-19 pandemic. Therefore, the comparison between them will be made to analyze changes brought on by the COVID-19 pandemic. In addition, respondents were asked to express whether they would increase online shopping and to estimate the proportion of online shopping for fresh food after the COVID-19 pandemic. The options of proportion range from 1 (below 10%) to 6 (over 80%). We will use the ordered logit model for this analysis, which is widely used with variables that are ordered and multi-classified [52,53].



The ordered logit regression model is suitable for the case of ordered and multi-classified dependent variables, which can briefly be expressed as Equation (1) [54].


  p  (  Y i  > j )  =   e x p (   α j  + ∑  β j  ·  x i   )   1 + e x p (   α j  + ∑  β j  ·  x i   )    



(1)




where  α  is a constant and insignificant to factor   x i  ;   β i   is the regression coefficient of the independent variable; X is the set of independent variables; Y is the set of dependent variables; p is the the cumulative probability.



In the ordered logit model, the respondents’ online shopping proportion after COVID-19 pandemic was measured using a range from 1 (less than 10%, rarely buy fresh food online) to 6 (more than 80%, very frequent online shopping of fresh food), as the dependent variables. There are many factors influencing peoples’ online shopping proportion after the COVID-19 pandemic, such as personal attributes, shopping behavior characteristics before the COVID-19 outbreak, shopping behavior characteristics during the COVID-19 pandemic. These factors are independent variables. As for all independent variables, the items with a calibration value of 1 are set as the reference items. All the independent variables are selected with an introducing probability of 0.05 and rejecting probability of 0.1. R language will be used to perform ordered logit regression analysis on the data.





4. Results and Discussions


4.1. Characteristics of Shopping for Fresh Food


There are 54 respondents who did not buy fresh food online before the COVID-19 outbreak, which accounts for 34.6%. A total of 102 respondents (65.38%) have the experience of online shopping for fresh food. The majority do not exceed 30$ per online purchase, accounting for 90.2%. A total of 49.02% of respondents’ online shopping proportion was under 10%. Over half (63.72%) of them shop online for fresh food at least once a week. Therefore, the majority of them frequently shop online for fresh food, but the proportion of online shopping is very low. Nearly half (49.02%) of them have an online shopping proportion below 10% and the proportion of 10–20% accounts for 27.45%. Based on the data from Appendix A Table A1, it can be inferred that most of the citizens bought fresh food in stores before the COVID-19 outbreak in Wuhan city. However, shopping frequency declined during the COVID-19 pandemic [14]. The most popular travel mode to stores for fresh food is walking, and car driving ranked the second. Nearly half of them go to stores for fresh food within 10 min. Most of them go to stores for fresh food within 20 min. The more shopping opportunities one can reach within 10 min, the less often one shops online [29]. This implies that Wuhan city has a high level of accessibility to grocery stores, and people will be more inclined to shop in-store. The results are consistent with the results of Bondemark [55].



However, during the COVID-19 pandemic, the indicators of characteristics are quite different, as citizens in Wuhan city stay at home and order fresh food online. They do not need to go out by car or other travel modes. Car driving declined, which accounts for 30.13% before the COVID-19 breakout. Online shopping could reduce personal trips [24,56]. Based on the data of Appendix A Table A1, the majority of shopping online was for fresh food within 30 min (80.13%) and did not exceed 30$ (72.44%) per online purchase. Waiting was below 48 h (62.18%) and the fresh food will be delivered at home. What is more, respondents of 78.20% shopped online at least once a week. The proportion of over 80% for fresh food purchased online is 33.33%, while the proportion of below 10% is only 18.59%. During this hard time, people in other places donated fresh food to Wuhan city, the government organized volunteers to deliver it to citizens. If there was no donated free fresh food, the proportion of online shopping for fresh food would be higher. They prefer free choosing (68.59%) rather than food bags (containing several fresh foods and can not change). Even if the supermarket sells most of the fresh food in the form of the food bag, most people chose free selection rather than food bag.




4.2. Comparison of Shopping Behavior for Fresh Food before, during, and after the COVID-19 Pandemic


First, we compared online shopping frequencies before and during the COVID-19 pandemic. A total of 122 respondents shopped online for fresh food at least once a week during the COVID-19 pandemic, while 65 respondents did before the COVID-19 outbreak.



During the COVID-19 pandemic, citizens can not go out and must get food from online shopping or donation. From Table 3 and Table 4, associated with the detailed data of Appendix A Table A1, we can compare the behaviors. Most of the respondents (78.20%) shopped online for fresh food at least once a week during the COVID-19 pandemic. Respondents of 9.86% spent over 30$ per order for fresh food purchased online before the COVID-19 outbreak, while the proportion is 27.56% during the COVID-19 pandemic. In order to reduce touch with each other and keep social distance, almost all fresh food shopping was done online. This contributes to the increase in the cost of online shopping. Despite the impact of the COVID-19 pandemic, there is an increase in logistics demand. People are shopping online more often than before. Even the speed of delivery was affected by the COVID-19 pandemic, the waiting time for fresh food after being ordered online within 12 h accounts for 27.56%, within 24 h is 62.18%, within 48 h is 91.67%. This means that most of them can get fresh food online within 2 days to guarantee the freshness of food in winter. Therefore, citizens in Wuhan may spend within 30$ and 30 min online shopping for fresh food once a week. The waiting time was about 24 h, which means they purchased fresh food that will be delivered at home the next day after being ordered online. This helps the citizens in Wuhan to get through the tough time. Even during the COVID-19 pandemic, the logistics system in Wuhan can operate efficiently.



The proportion of online shopping for fresh food increased during and after the COVID-19 pandemic, as shown in Table 5. Most of the respondents’ online shopping proportion was under 10% before the COVID-19 breakout, with 50 respondents. It means that the main way for fresh food is from in-store shopping before the COVID-19 breakout. During the COVID-19 pandemic, the option over 80% accounts for the largest proportion, with 52 respondents. More people shopped online during the COVID-19 pandemic, which is consistent with the results in Suceava County, Romania [7]. After the COVID-19 pandemic, more people tend to shop online for fresh food, and the number of people who chose the option over 10% has increased compared to before the COVID-19 breakout. Similar results are found by Eger et al., Mitchell et al., and Leone et al. [8,11,13].



The advantages and disadvantages of buying fresh food online from people’s perspective are shown in Appendix A Table A1. No touching and saving travel time are the major advantages for fresh food online shopping as COVID-19 can be transmitted through contact [57]. Online shopping can reduce outdoor trips [24] and touch with each other, leading to more people buying online for fresh food. Some people think that online shopping is cheaper than in-store shopping [42], the after-sales service is timely and effective, these also promote people to buy online for fresh food often. Fresh food from online shopping is usually not as fresh as in-stores and is damaged during logistics transportation. This may be caused by packaging and slow logistics transportation. What is more, people can not see the real thing, and pictures can deceive people. These are the disadvantages of buying fresh food online, and the aspects that can improve the service of online fresh food shopping and encourage more people to buy fresh food online.




4.3. Model Results


The ordered logit model results of online shopping proportion for fresh food after the COVID-19 pandemic are shown in Table 6. As for independent variables,   P d   (proportion of online shopping for fresh food during the COVID-19 outbreak) is a significant variable for two types of people (people with or without the experience of online shopping for fresh food before the COVID-19 outbreak). For the proportion of fresh food bought online during the COVID-19 pandemic, the coefficients of people with and without online shopping experience for fresh food before the COVID-19 outbreak are 0.441 and 0.493, the odds ratio of them are exp(0.441) = 1.554 and exp(0.493) = 1.637. These imply that people’s proportion of buying online during the COVID-19 pandemic in Wuhan city increased by one unit. The odds of the higher proportion buying online after the COVID-19 pandemic for people with experience of online shopping for fresh food before the COVID-19 outbreak versus the people without experience of online shopping for fresh food before the COVID-19 outbreak are 1.554 and 1.637 times greater. Online shopping proportion before and during the COVID-19 pandemic has a positive effect on online shopping proportion after the COVID-19 pandemic. The results suggest that these people who have the experience of online shopping for fresh food before and during the COVID-19 pandemic will buy more online. Similarly, Zhai et al. argued that online experience has a positive effect on online shopping [58]. The COVID-19 pandemic has promoted more online shopping [7,8,13].



For people with experience online shopping for fresh food before the COVID-19 outbreak, age is transformed into two categories (over 45 as aged people, below 45 as young people). Age has a negative influence on online shopping, as shown in Table 6. Younger people are more inclined to shop online, so people (below 45 years old) are more likely to buy online, which is consistent with previous studies [7,14,29,30,38,56]. Online shopping frequency before the COVID-19 outbreak has a negative effect on online shopping proportion for fresh food after the COVID-19 pandemic, which means people with higher frequency buying online before the COVID-19 outbreak (also with higher online shopping proportion for fresh food before the COVID-19 outbreak) are more likely to increase online shopping proportion for fresh food after the COVID-19 pandemic. The result of low in-store food shopping frequency during the COVID-19 pandemic is consistent with previous studies [10]. The proportion of online shopping for fresh food before the COVID-19 outbreak has a positive effect on buying more online after the COVID-19 pandemic. The coefficient of   P b   (proportion of online shopping for fresh food before the COVID-19 outbreak) is 0.606, the odds ratio is exp(0.606) = 1.833. These imply that the likelihood of people’s online shopping proportion for fresh food before the COVID-19 outbreak increases by one unit, the odds of the higher online shopping proportion for fresh food after the COVID-19 pandemic versus the lower proportion is 1.833 times greater. People with a lower proportion of online shopping for fresh food before the COVID-19 outbreak will be more inclined to increase their online shopping proportion for fresh food after the COVID-19 pandemic.



As for people without experience of online shopping for fresh food before the COVID-19 outbreak, frequency of online shopping for fresh food during the COVID-19 pandemic has a negative effect on buying more online after the COVID-19 pandemic. This means people with higher frequency buying online during the COVID-19 pandemic (also with higher online shopping proportion for fresh food during the COVID-19 outbreak) will be more likely to increase online shopping proportion for fresh food after the COVID-19 pandemic. Travel time to the nearest store for fresh food has a positive effect on buying more online after the COVID-19 pandemic. The coefficient of   T b   (travel time to the nearest store for fresh food) is 0.580, the odds ratio is exp(0.580) = 1.786. These imply that the likelihood of people’s shopping time to stores for fresh food before the COVID-19 outbreak increases by one unit, the odds of the higher online shopping proportion for fresh food after the COVID-19 pandemic versus the lower proportion is 1.786 times greater. This means considering a long time trip to stores for fresh food, people will be more inclined to buy online.





5. Conclusions


There is a great increase in online shopping in China over these years. China’s online retail market is the largest in the world [22]. This paper aimed to explore the influences of the COVID-19 pandemic on fresh food shopping based on the survey data collected from Wuhan.



The COVID-19 pandemic has caused more people to buy fresh food online in Wuhan city, which is consistent with other countries [7,11,13,14]. The proportion of online purchases for fresh food is much higher than before and after the COVID-19 pandemic. The frequency and cost of online shopping during the COVID-19 pandemic are significantly higher than before the COVID-19 pandemic. The factors, such as the frequency of online shopping before the COVID-19 outbreak, frequency of online shopping during the COVID-19 pandemic, and age have a negative effect on the proportion of online shopping after the lock-down days, while the proportion of online shopping before the COVID-19 outbreak, the proportion of online shopping during the COVID-19 pandemic, and travel time of in-store shopping before the COVID-19 outbreak have a positive effect. People’s behavior changed by the influence of the COVID-19 pandemic. These has given online fresh food stores and logistics transportation companies an opportunity to provide better services to attract more customers.



City planners may set refrigerators in the communities, people can order online and get fresh food from refrigerators near their home. On the one hand, improving the shopping accessibility of fresh food to people, for example by providing refrigerators in the community, will motivate people to buy more often online and thus reduce travel trips, make a contribution to reducing air pollution. On the other hand, improving people’s online shopping satisfaction, for example through the improvement of packing of fresh food, will attract people to purchase online and hence elevate the economic prosperity of the cold chain industry. The government can give some policy support to encourage cold chain related companies to improve their service, making people’s lives more convenient.



Logistics companies could improve their operational capabilities, including reducing transportation time and improve packaging, ensuring the freshness of fresh food, and reducing the damage of goods during logistics transportation. Online retailers could provide items’ videos to customers, which would help reduce uncertainties. A virtual group so customers could communicate with each other should be provided as well, which would meet the social interaction needs. Online salesclerks should improve their communication skills to reduce customer’s uncertainties and enjoy shopping online. All these measures will ensure the freshness from online shopping as in-stores and narrow the gap between in-store and online shopping. As the threat of COVID-19 still exists, the logistics transportation companies should take disinfection measures to ensure food safety, which has been emphasized by previous studies [4,14]. Workers should be required to wear masks and gloves when working, the warehouse should be clean and tested regularly.



Future studies should address two limitations of this study. First, due to the impact of COVID-19, we conducted the survey online and received 156 effective questionnaires. Younger individuals are more likely to use the internet and participate in the survey. This introduce a bias that young people are more inclined to buy online. Future studies should add a face-to-face interview and get more samples after the COVID-19 pandemic. Second, as smart phones have become widely used, the Chinese are becoming more and more familiar with smartphone shopping, apps such as Jingdong, Taobao, Pinduoduo (e-retailer) are popular in China. Understanding how apps’ promotion affect people’s shopping decision would also be of interest, the future research can explore this interesting topic.
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Appendix A


The detailed data of this study are shown in Table A1.
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Table A1. Descriptive statistics.






Table A1. Descriptive statistics.





	
Variables

	
Definitions

	
Count

	
Mean/Percentage (%)






	
Gender

	
1 = Male

	
72

	
46.2




	
2 = Female

	
84

	
53.8




	
Age

	
1 = 18 or less

	
0

	
0.0




	
2 = 19–25

	
10

	
6.4




	
3 = 26–35

	
107

	
68.6




	
4 = 36–45

	
18

	
11.5




	
5 = 46–55

	
10

	
6.4




	
6 = 56–61

	
10

	
6.4




	
7 = more than 65

	
1

	
0.6




	
Education

	
1 = High school or less

	
11

	
7.1




	
2 = Colleges/technical school

	
17

	
10.9




	
3 = Undergraduate

	
82

	
52.6




	
4 = Graduate or more

	
46

	
29.5




	
Income ($/Month)

	
1 = <457

	
16

	
10.3




	
2 = 457–762

	
42

	
26.9




	
3 = 762–1523

	
63

	
40.4




	
4 = 1523–3046

	
29

	
18.6




	
5 = 3046–4569

	
3

	
1.9




	
6 = More than 4569

	
3

	
1.9




	
Before Covid-19 outbreak




	
Frequency of online shopping for fresh food (  F b  )

	
1 = Severe times a week

	
31

	
30.39




	
2 = Once a week

	
34

	
33.33




	
3 = Once every two weeks

	
10

	
9.80




	
4 = Once a month

	
10

	
9.80




	
5 = Less than once a month

	
17

	
16.67




	
Cost of online shopping for fresh food ($/Once)

	
1 = Less than 15

	
46

	
45.10




	
2 = 15–30

	
46

	
45.10




	
3 = 30–45

	
5

	
4.90




	
4 = 45–60

	
4

	
3.92




	
5 = More than 60

	
1

	
0.98




	
Proportion of online shopping for fresh food (  P b  )

	
1 = Less than 10%

	
50

	
49.02




	
2 = 10–20%

	
28

	
27.45




	
3 = 20–40%

	
15

	
14.71




	
4 = 40–60%

	
6

	
5.88




	
5 = 60–80%

	
2

	
1.96




	
6 = More than 80%

	
1

	
0.98




	
Frequency of in-store shopping for fresh food

	
1 = Severe times a week

	
73

	
46.79




	
2 = Once a week

	
41

	
26.28




	
3 = Once every two weeks

	
19

	
12.18




	
4 = Once a month

	
4

	
2.56




	
5 = Less than once a month

	
19

	
12.18




	
Travel mode to stores for fresh food

	
1 = Walk

	
72

	
46.15




	
2 = Electric bicycle

	
12

	
7.69




	
3 = Bicycle

	
14

	
8.97




	
4 = Car

	
47

	
30.13




	
5 = Public transport (bus and subway)

	
9

	
5.77




	
6 = Others

	
2

	
1.28




	
Travel time to the nearest store for fresh food ((  T b  ) minutes)

	
1 = Less than 10

	
87

	
55.77




	
2 = 11–20

	
59

	
37.82




	
3 = 21–30

	
8

	
5.13




	
4 = 31–40

	
1

	
0.64




	
5 = 41–60

	
0

	
0.00




	
6 = More than 60

	
1

	
0.64




	
During the Covid-19 pandemic




	
Frequency of online shopping for fresh food (  F d  )

	
1 = Severe times a week

	
62

	
39.74




	
2 = Once a week

	
60

	
38.46




	
3 = Once every two weeks

	
19

	
12.18




	
4 = Once a month

	
4

	
2.56




	
5 = Less than once a month

	
11

	
7.05




	
Cost of online shopping for fresh food ($/Once)

	
1 = Less than 15

	
44

	
28.21




	
2 = 15–30

	
69

	
44.23




	
3 = 30–45

	
21

	
13.46




	
4 = 45–60

	
12

	
7.69




	
5 = More than 60

	
10

	
6.41




	
Proportion of online shopping for fresh food (  P d  )

	
1 = Less than 10%

	
29

	
18.59




	
2 = 10–20%

	
20

	
12.82




	
3 = 20–40%

	
19

	
12.18




	
4 = 40–60%

	
21

	
13.46




	
5 = 60–80%

	
15

	
9.62




	
6 = More than 80%

	
52

	
33.33




	
Time spend on online shopping for fresh food (minutes)

	
1 = Less than 15

	
40

	
25.64




	
2 = 15–30

	
85

	
54.49




	
3 = 30–45

	
18

	
11.54




	
4 = 45–60

	
7

	
4.49




	
5 = More than 60

	
6

	
3.85




	
Waiting time for fresh food after ordered online (hours)

	
1 = Less than 12

	
43

	
27.56




	
2 = 12–24

	
54

	
34.62




	
3 = 24–48

	
46

	
29.49




	
4 = 48–72

	
9

	
5.77




	
5 = More than 72

	
4

	
2.56




	
The way of online shopping for fresh food

	
Free choice

	
107

	
68.59




	
In the form of a food bag with determined contents

	
77

	
49.36




	
After Covid-19 pandemic




	
Will you increase online shopping for fresh food

	
1 = yes

	
83

	
53.21




	
0 = No

	
73

	
46.79




	
Proportion of online shopping for fresh food (  P a  )

	
1 = Less than 10%

	
42

	
26.92




	
2 = 10–20%

	
46

	
29.49




	
3 = 20–40%

	
40

	
25.64




	
4 = 40–60%

	
17

	
10.90




	
5 = 60–80%

	
3

	
1.92




	
6 = More than 80%

	
8

	
5.13




	
Compare to in-store shopping, the advantages of online shopping

	
1 = No touching

	
131

	
83.97




	
2 = Save travel time

	
109

	
69.87




	
3 = Cheap

	
27

	
17.31




	
4 = After-sales service is timely and effective

	
25

	
16.03




	
5 = Others

	
10

	
6.41




	
Compare to in-store shopping, the disadvantages of online shopping

	
1 = Cannot see the real thing, just look at the picture can not judge the quality

	
141

	
90.38




	
2 = No fresh than the store

	
74

	
47.44




	
3 = Logistics transportation damaged goods

	
58

	
37.18




	
4 = Others

	
14

	
8.97











References


	



Chakraborty, I.; Maity, P. COVID-19 outbreak: Migration, effects on society, global environment and prevention. Sci. Total Environ. 2020, 728, 138882. [Google Scholar] [CrossRef]

	



Béné, C. Resilience of local food systems and links to food security—A review of some important concepts in the context of COVID-19 and other shocks. Food Secur. 2020, 12, 805–822. [Google Scholar] [CrossRef] [PubMed]

	



Sukhwani, V.; Deshkar, S.; Shaw, R. COVID-19 Lockdown, Food Systems and Urban-Rural Partnership: Case of Nagpur, India. Int. J. Environ. Res. Public Health 2020, 17, 5710. [Google Scholar] [CrossRef] [PubMed]

	



Galanakis, C.M. The food systems in the era of the coronavirus (COVID-19) pandemic crisis. Foods 2020, 9, 523. [Google Scholar] [CrossRef]

	



Devereux, S.; Béné, C.; Hoddinott, J. Conceptualising COVID-19’s impacts on household food security. Food Secur. 2020, 12, 769–772. [Google Scholar] [CrossRef] [PubMed]

	



Han, J.; Zhang, X.; He, S.; Jia, P. Can the coronavirus disease be transmitted from food? A review of evidence, risks, policies and knowledge gaps. Environ. Chem. Lett. 2020, 19, 5–16. [Google Scholar] [CrossRef] [PubMed]

	



Brumă, I.S.; Vasiliu, C.D.; Rodino, S.; Butu, M.; Tanasă, L.; Doboș, S.; Butu, A.; Coca, O.; Stefan, G. The Behavior of Dairy Consumers in Short Food Supply Chains during COVID-19 Pandemic in Suceava Area, Romania. Sustainability 2021, 13, 3072. [Google Scholar] [CrossRef]

	



Eger, L.; Komárková, L.; Egerová, D.; Mičík, M. The effect of COVID-19 on consumer shopping behaviour: Generational cohort perspective. J. Retail. Consum. Serv. 2021, 61, 102542. [Google Scholar] [CrossRef]

	



Wang, E.; An, N.; Gao, Z.; Kiprop, E.; Geng, X. Consumer food stockpiling behavior and willingness to pay for food reserves in COVID-19. Food Secur. 2020, 12, 739–747. [Google Scholar] [CrossRef]

	



Faour-Klingbeil, D.; Osaili, T.M.; Al-Nabulsi, A.A.; Jemni, M.; Todd, E. An on-line survey of the behavioral changes in Lebanon, Jordan and Tunisia during the COVID-19 pandemic related to food shopping, food handling, and hygienic practices. Food Control 2021, 125, 107934. [Google Scholar] [CrossRef]

	



Leone, L.A.; Fleischhacker, S.; Anderson-Steeves, B.; Harper, K.; Winkler, M.; Racine, E.; Baquero, B.; Gittelsohn, J. Healthy Food Retail during the COVID-19 Pandemic: Challenges and Future Directions. Int. J. Environ. Res. Public Health 2020, 17, 7397. [Google Scholar] [CrossRef] [PubMed]

	



Richards, T.J.; Rickard, B. COVID-19 impact on fruit and vegetable markets. Can. J. Agric. Econ. Can. D’agroeconomie 2020, 68, 189–194. [Google Scholar] [CrossRef]

	



Mitchell, R.; Maull, R.; Pearson, S.; Brewer, S.; Collison, M. The impact of COVID-19 on the UK fresh food supply chain. arXiv 2020, arXiv:2006.00279. [Google Scholar]

	



Butu, A.; Brum, I.S.; Tanasa, L.; Rodino, S.; Butu, M. The Impact of COVID-19 Crisis upon the Consumer Buying Behavior of Fresh Vegetables Directly from Local Producers. Case Study: The Quarantined Area of Suceava County, Romania. Sustainability 2020, 17, 5485. [Google Scholar]

	



Ma, X.; Sharpe, P.A.; Bell, B.A.; Liu, J.; White, K.; Liese, A.D. Food acquisition and shopping patterns among residents of low-income and low-access communities in South Carolina. J. Acad. Nutr. Diet. 2018, 118, 1844–1854. [Google Scholar] [CrossRef]

	



Li, J.; Kim, C. Exploring relationships of grocery shopping patterns and healthy food accessibility in residential neighborhoods and activity space. Appl. Geogr. 2020, 116, 102169. [Google Scholar] [CrossRef]

	



Ma, X.; Liese, A.D.; Hibbert, J.; Bell, B.A.; Wilcox, S.; Sharpe, P.A. The association between food security and store-specific and overall food shopping behaviors. J. Acad. Nutr. Diet. 2017, 117, 1931–1940. [Google Scholar] [CrossRef]

	



Osvald, A.; Stirn, L.Z. A vehicle routing algorithm for the distribution of fresh vegetables and similar perishable food. J. Food Eng. 2008, 85, 285–295. [Google Scholar] [CrossRef]

	



Bortolini, M.; Faccio, M.; Ferrari, E.; Gamberi, M.; Pilati, F. Fresh food sustainable distribution: Cost, delivery time and carbon footprint three-objective optimization. J. Food Eng. 2016, 174, 56–67. [Google Scholar] [CrossRef]

	



Guo, J.; Wang, X.; Fan, S.; Gen, M. Forward and reverse logistics network and route planning under the environment of low-carbon emissions: A case study of Shanghai fresh food E-commerce enterprises. Comput. Ind. Eng. 2017, 106, 351–360. [Google Scholar] [CrossRef]

	



Li, B. Research on the Development of E-Commerce of Fresh Agriculture Products Industry. Ph.D. Dissertation, Graduate School of Chinese Academy of Social Science, Beijing, China, 2014. [Google Scholar]

	



E-Commerce in China 2018. Available online: http://images.mofcom.gov.cn/dzsws/201905/20190530100539785.pdf (accessed on 19 June 2020).

	



Zhou, Y.; Wang, X.C. Explore the relationship between online shopping and shopping trips: An analysis with the 2009 NHTS data. Transp. Res. Part A Policy Pract. 2014, 70, 1–9. [Google Scholar] [CrossRef]

	



Shi, K.; De Vos, J.; Yang, Y.; Witlox, F. Does e-shopping replace shopping trips? Empirical evidence from Chengdu, China. Transp. Res. Part A Policy Pract. 2019, 122, 21–33. [Google Scholar] [CrossRef]

	



Schmid, B.; Axhausen, K.W. In-store or online shopping of search and experience goods: A hybrid choice approach. J. Choice Model. 2019, 31, 156–180. [Google Scholar] [CrossRef]

	



Gould, J.; Golob, T.F. Will electronic home shopping reduce travel? ACCESS Mag. 1998, 1, 26–31. [Google Scholar]

	



Mokhtarian, P.L. Telecommunications and travel: The case for complementarity. J. Ind. Ecol. 2002, 6, 43–57. [Google Scholar] [CrossRef]

	



Farag, S.; Schwanen, T.; Dijst, M. Empirical investigation of online searching and buying and their relationship to shopping trips. Transp. Res. Rec. 2005, 1926, 242–251. [Google Scholar] [CrossRef]

	



Farag, S.; Schwanen, T.; Dijst, M.; Faber, J. Shopping online and/or in-store? A structural equation model of the relationships between e-shopping and in-store shopping. Transp. Res. Part A Policy Pract. 2007, 41, 125–141. [Google Scholar] [CrossRef]

	



Ding, Y.; Lu, H. The interactions between online shopping and personal activity travel behavior: An analysis with a GPS-based activity travel diary. Transportation 2017, 44, 311–324. [Google Scholar] [CrossRef]

	



Elmashhara, M.G.; Soares, A.M. The impact of entertainment and social interaction with salespeople on mall shopper satisfaction. Int. J. Retail Distrib. Manag. 2019, 47, 94–110. [Google Scholar] [CrossRef]

	



Koo, W.; Kim, Y.K. Impacts of Store Environmental Cues on Store Love and Loyalty: Single-Brand Apparel Retailers. J. Int. Consum. Mark. 2013, 25, 94–106. [Google Scholar] [CrossRef]

	



Farag, S.; Krizek, K.J.; Dijst, M. E-Shopping and its Relationship with In-store Shopping: Empirical Evidence from the Netherlands and the USA. Transp. Rev. 2006, 26, 43–61. [Google Scholar] [CrossRef]

	



Mw, A.; Rb, A.; Jl, A.; Pm, A.; Jb, B. How should business travel time savings be valued? Econ. Transp. 2015, 4, 200–214. [Google Scholar]

	



Ren, F.; Kwan, M.P. The impact of geographic context on e-shopping behavior. Environ. Plan. B Plan. Des. 2009, 36, 262–278. [Google Scholar] [CrossRef]

	



Weltevreden, J.; Rietbergen, T.V. E-shopping versus city centre shopping: The role of perceived city centre attractiveness. Tijdschr. Voor Econ. En Soc. Geogr. 2010, 98, 68–85. [Google Scholar] [CrossRef]

	



Zhen, F.; Du, X.; Cao, J.; Mokhtarian, P.L. The association between spatial attributes and e-shopping in the shopping process for search goods and experience goods: Evidence from Nanjing. J. Transp. Geogr. 2018, 66, 291–299. [Google Scholar] [CrossRef]

	



Maat, K.; Konings, R. Accessibility or innovation? Store shopping trips versus online shopping. Transp. Res. Rec. 2018, 2672, 1–10. [Google Scholar] [CrossRef]

	



İlhan, B.Y.; İşçioğlu, T.E. Effect of women’s labor market status on online grocery shopping, the case of Turkey. Eurasian Bus. Rev. 2015, 5, 371–396. [Google Scholar] [CrossRef]

	



Xi, G.; Cao, X.; Zhen, F. The impacts of same day delivery online shopping on local store shopping in Nanjing, China. Transp. Res. Part A Policy Pract. 2020, 136, 35–47. [Google Scholar] [CrossRef]

	



Zhen, F.; Cao, X.; Mokhtarian, P.L.; Xi, G. Associations between online purchasing and store purchasing for four types of products in Nanjing, China. Transp. Res. Rec. 2016, 2566, 93–101. [Google Scholar] [CrossRef]

	



Hsiao, M.H. Shopping mode choice: Physical store shopping versus e-shopping–ScienceDirect. Transp. Res. Part E Logist. Transp. Rev. 2009, 45, 86–95. [Google Scholar] [CrossRef]

	



Guillen-Royo, M. Sustainable consumption and wellbeing: Does on-line shopping matter? J. Clean. Prod. 2019, 229, 1112–1124. [Google Scholar] [CrossRef]

	



Liu, C.W.; Hsieh, A.Y.; Lo, S.K.; Hwang, Y. What consumers see when time is running out: Consumers’ browsing behaviors on online shopping websites when under time pressure. Comput. Hum. Behav. 2017, 70, 391–397. [Google Scholar] [CrossRef]

	



Erath, A.; Frank, N.; Lademann, R.; Axhausen, K.W. The impact of travel time savings on shopping location choice or how far do people go to shop cheaply? Arb. Verk.-und Raumplan. 2007, 2007, 445. [Google Scholar] [CrossRef]

	



Han, S.S.; Wu, X. Wuhan. Cities 2004, 21, 349–362. [Google Scholar] [CrossRef]

	



Wuhan Municipal Health Commission. 2020. Available online: http://wjw.wuhan.gov.cn (accessed on 19 June 2020).

	



Skipper, D.H. Consumer Attitudes Regarding Biofuels. Ph.D. Thesis, University of Arkansas, Fayetteville, NC, USA, 2007. [Google Scholar]

	



Potoglou, D.; Kanaroglou, P.S. Household demand and willingness to pay for clean vehicles. Transp. Res. Part D Transp. Environ. 2007, 12, 264–274. [Google Scholar] [CrossRef]

	



Zhang, Y.; Chen, J.; Li, X.; Zhong, M. Exploring logistics dispatcher’s preference in electric tricycle related policies: The case of China. J. Cleaner Prod. 2019, 230, 835–843. [Google Scholar] [CrossRef]

	



Li, X.; Zhang, Y.; Sun, L.; Liu, Q. Free-Floating Bike Sharing in Jiangsu: Users’ Behaviors and Influencing Factors. Energies 2018, 11, 1664. [Google Scholar] [CrossRef]

	



Erdogan, S.; Cirillo, C.; Tremblay, J.M. Ridesharing as a Green Commute Alternative: A Campus Case Study. Int. J. Sustain. Transp. 2015, 9, 377–388. [Google Scholar] [CrossRef]

	



Reynaud, F.; Faghih-Imani, A.; Eluru, N. Modelling bicycle availability in bicycle sharing systems: A case study from Montreal. Sustain. Cities Soc. 2018, 43, 32–40. [Google Scholar] [CrossRef]

	



Williams, R. Understanding and interpreting generalized ordered logit models. J. Math. Sociol. 2016, 40, 7–20. [Google Scholar] [CrossRef]

	



Bondemark, A. The relationship between accessibility and price—The case of Swedish food stores. J. Transp. Geogr. 2020, 82, 102615. [Google Scholar] [CrossRef]

	



Kim, W.; Wang, X.C. To be online or in-store: Analysis of retail, grocery, and food shopping in New York city. Transp. Res. Part C Emerg. Technol. 2021, 126, 103052. [Google Scholar] [CrossRef]

	



WHO. Available online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019 (accessed on 19 June 2020).

	



Zhai, Q.; Cao, X.; Mokhtarian, P.L.; Zhen, F. The interactions between e-shopping and store shopping in the shopping process for search goods and experience goods. Transportation 2016, 44, 885–904. [Google Scholar] [CrossRef]








[image: Ijerph 18 04469 g001 550] 





Figure 1. Location of Wuhan. 






Figure 1. Location of Wuhan.



[image: Ijerph 18 04469 g001]







[image: Ijerph 18 04469 g002 550] 





Figure 2. Procedures of survey design and data collection in the proposed research. 
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Table 1. Comparison of in-store shopping and online shopping.






Table 1. Comparison of in-store shopping and online shopping.





	
Attributes

	
Characteristics




	

	
In-Store Shopping

	
Online Shopping






	
Shopping

	
Travel cost [24,29]

	
No travel cost [24,29]




	

	
Travel time [24,29]

	
No travel time [24,29]




	

	
No need of internet [33]

	
Need internet [33]




	

	
Shopping with social and leisure purpose [31,32]

	
No social purpose and less shopping fun [31,32]




	
Delivery

	
No delivery cost [34]

	
Delivery cost [34]




	

	
No waiting time for delivery [34]

	
Waiting time for delivery [34]




	
Certainty

	
Touching items and more certainty [29]

	
Without touching and more uncertainty [29]
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Table 2. Summary of the variables of online shopping and in-store shopping literature review.






Table 2. Summary of the variables of online shopping and in-store shopping literature review.





	Study
	Key Variables





	[7,14,23,29,30,33,36,37,38,39,40]
	Sociodemographic features (gender, education, income, car ownership, credit card ownership, household composition).



	[7,14,24,25,29,35,37,40,41,42,42]
	Shopping behaviors (frequency of online shopping and in-store shopping, shopping trip chaining, travel cost, travel time, waiting time, delivery cost, delivery way)



	[29,33,35,36,37,39]
	Internet behavior (frequency of Internet use, time on Internet, Internet connection type, number of years using Internet)



	[29,37,40,41,43,44,45]
	Shopping attitude (positive online or in-store shopping attitude, cost consciousness, quality consciousness, in-store shopping is fun, important to see products in person, lifestyle/personality, perception of prices, time pressure, adventure seeking)



	[24,25,35,37]
	Land use (shop access, urbanization level, living areas)
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Table 3. Frequency of online shopping for fresh food.






Table 3. Frequency of online shopping for fresh food.





	Proportion
	Before COVID-19 Outbreak
	During COVID-19 Pandemic





	More than once a week
	31
	62



	Once a week
	34
	60



	Once every two weeks
	10
	19



	Once a month
	10
	4



	Less than once a month
	17
	11
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Table 4. Cost of online shopping for fresh food.
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	Cost ($)
	<15
	15–30
	30–45
	45–60
	>60





	Before COVID-19 outbreak
	46
	46
	5
	4
	1



	During COVID-19 pandemic
	44
	69
	21
	12
	10










[image: Table] 





Table 5. Online shopping proportion for fresh food.






Table 5. Online shopping proportion for fresh food.





	Proportion
	Before COVID-19 Outbreak
	During COVID-19 Pandemic
	After COVID-19 Pandemic





	<10%
	50
	29
	42



	10–20%
	28
	20
	46



	20–40%
	15
	19
	40



	40–60%
	6
	21
	17



	60–80%
	2
	15
	3



	>80%
	1
	52
	8
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Table 6. Ordered logit model of online shopping proportion for fresh food after lock-down days.
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Attributes

	
Independent Variables

	
Online Shopping Proportion for Fresh Food after COVID-19 Pandemic




	

	

	
B

	
Std. Error

	
Signif.






	
People with experience online shopping for fresh food before the COVID-19 outbreak

	
Age

	
−1.144

	
0.582

	
0.046 *




	
   F b   

	
−0.421

	
0.157

	
0.006 **




	
   P b   

	
0.606

	
0.191

	
0.001 **




	
   P d   

	
0.441

	
0.112

	
4.623 × 10−5 ***




	
People without experience online shopping for fresh food before the COVID-19 outbreak

	
   F d   

	
−0.444

	
0.270

	
0.092




	
   T b   

	
0.580

	
0.297

	
0.046 *




	
   P d   

	
0.493

	
0.161

	
0.001 **








*** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05, p-value < 0.1.   F b  : Online shopping frequency before the COVID-19 outbreak;   P b  : Proportion of online shopping before the COVID-19 outbreak;   P d  : Proportion of online shopping during the COVID-19 pandemic;   F d  : Online shopping frequency before the COVID-19 pandemic;   T b  : Travel time to the nearest store for fresh food before the COVID-19 outbreak (minutes).
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