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The COVID-19 pandemic has dramatically reshaped consumers' grocery shopping behavior. Meanwhile, change in consumer shopping behavior might further exert a considerable and far-reaching impact on the food retail industry. Although the existing literature provides investigation on the impact of the pandemic on the retail industry, very few studies discuss the impact of changes in consumer shopping behavior on the stock market performance of the retail industry. This paper investigates selected food retailers listed in China's stock market. To overcome the problems of the Chow test, the Quandt-Andrews test was used to identify the dates of breakpoints of structural change in the stock price performance of those selected companies. The results suggest that there has indeed been an industry-wide structural change in the stock market performance during the pandemic. The study found that the dates of breakpoints for the selected companies were concentrated in the first half of 2020, when China was hit by the Covid-19 pandemic the most. Our survey shows that under strict epidemic prevention and control measures, consumers have gradually adapted to the new normal of epidemic prevention to a certain extent, established safety awareness, and changed their consumption behavior. Our study on stock price data implies that Chinese consumers experienced a shift from physical store offline purchases to online purchasing model.

Keywords: COVID-19, stock market, China, retail industry, consumer behavior


INTRODUCTION

The COVID-19 pandemic has exerted a tremendous impact on the global economy1,2 (1). During the pandemic, China took strict measures such as travel restriction and community “lock-down” to fight the epidemic. Those measures may have reshaped the behavior of billions of Chinese people. A remarkable change took place in the shopping behavior of consumers in China as they have greatly reduced exposure to the public, especially places such as supermarkets and shopping malls3,4. With the restaurant shut-down wave in China during the epidemic, many people in China, especially young consumers, have to rely on home cooking. Hence, the demand of Chinese households for fresh products (1) and packaged food have experienced substantial growth. In addition, consumers used to shop at physical retail stores rather than online platforms before the epidemic. By contrast, during the epidemic, they tend to shift from offline purchase to online purchase.

The change in Chinese consumers' shopping behavior driven by the epidemic is also considered to be projected on the stock market. Investigation of the impact of major public health events such as the “COVID-19” on consumers' shopping behavior helps the food industry improve quality and efficiency and promote innovations in operation and marketing. This paper selects the food-based retail industry to study whether the “COVID-19” pandemic leads to a change in consumer behavior using data from the stock market.



LITERATURE REVIEW

Compared with other grocery goods, fresh produce goods are perishable and require good quality cold chain transportation5–10 (2, 3). With the outbreak of the Covid-19 pandemic, traffic control has been introduced across China. Many scholars have carried out research on this control from the perspective of supply chain in agricultural products. Wenjin (4) analyzed the serious impact of the outbreak on the supply chain structure of agricultural products from the perspective of supply risk, demand risk, safety risk and environmental risk. Xicai (5) analyzed the impact of the epidemic on the supply chain of agricultural products from the perspectives of supply and demand. He pointed out that the sudden outbreak of the epidemic has greatly changed the consumption habits and lifestyles of residents and online grocery shopping and home delivery is the trend. Yanan (6) investigates the impact of social responsibility performance on the performance improvement in the e-commerce supply chain of fresh produce under public health emergencies. Gucheng (7) analyzed the impact of the epidemic on the agricultural product supply chain in Wuhan before and after the “city lock-down.” The study found that the “city lock-down” measure has exacerbated the impact of the epidemic on the agricultural product supply chain, and the impact of this measure on different types of agricultural product suppliers varies. Mitchell et al. (8) examine the response of the U.K. fruit and vegetable food supply chain to COVID-19, and their findings show that, despite major disruptions, the retail-led fresh food supply chain has shown a high degree of resilience.

In addition to the research from the perspective of supply chain, some scholars have also explored the impact of the epidemic on the agricultural product industry from other perspectives. Chen et al. (9) studied the impact of the epidemic on consumers' fresh food purchasing behavior, and the results showed that more citizens buy fresh food online. Butu et al. (10) also explored the direct impact of the COVID-19 crisis on consumers' fresh vegetable purchasing behavior.

Although there have been some discussions on the impact of the “COVID-19” pandemic in the existing literature, there is little literature on the impact of the epidemic on consumers shopping behavior from the perspective of the stock market. Therefore, this paper selects representative retail companies listed on China's stock market and investigates the impact of the epidemic on the stock prices of those companies. The economic impact of the shock of the COVID-19 pandemic on the grocery retail industry is examined. The Quandt-Andrews test is used to identify the structural change in the stock price during the epidemic for each selected company. Furthermore, based on the structural changes of those companies, we analyze whether the epidemic has changed consumer shopping behavior to expand the existing research.



METHODOLOGY, DATA AND EMPIRICAL RESULTS

The outbreak of the Covid-19 pandemic has brought an unprecedented impact on the food retail industry, which is manifested by the structural changes in the stock prices of representative retailers from the industry. In order to identify the breakpoints of structural change in the stock price data, this paper conducts parameter stability test on the stock price time series data for each selected representative food retail company in China. The parameter stability test, also known as the structural change test, aims to test for the change in the structural parameters of a model. However, the breakpoint date of a structural change in parameters is often unknown. In view of the shortcomings of Chow test, Quandt and Andrews proposed a test method for unknown breakpoints of structural change. One or more break points may exist on the value interval (τ1, τ2). According to the Quandt-Andrews method, the interval (τ 1, τ 2) is first divided into k subintervals, and the Chow test is made for each subinterval. Then, those k statistics from Chow test are summarized into one single statistic to test for a structural change between τ1 and τ2.There are three ways to summarize the k statistics from Chow test into the statistic of the Quandt-Andrews test: (1) Maximum statistic, the maximum value of the k statistics; (2) Ave statistic, the simple arithmetic mean of the k statistics; (3) Exp statistic defined in equation (3).

Max statistic is defined as the following equation:
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Ave statistic is the simple average of the k individual statistics:
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Exp statistics is shown in the following equation:
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In order to effectively identify the breakpoints of structural change in the stock price data for the selected representative food retailer in China's stock market, this paper selects the time series of the average daily stock prices from 2019 to 2022 for empirical analysis.

In terms of the selection of food retailers, the listed companies with the main revenue source from the food retail industry as shown by their annual reports are selected. The food retail revenue accounts for more than 50% of the total revenue. In order to identify the changes in the company's stock price before and after the epidemic, our data are based the daily average price data for five selected food retailer for a total of 803 days from November 1, 2019 to January 5, 2022. The selected companies are Jiajiayue Group Co., Ltd. (hereinafter referred to as Jiajiayue), Yonghui Superstores Co., Ltd. (hereinafter referred to as Yonghui Supermarket), Sanjiang Shopping Club Co.,Ltd (hereinafter referred to as Sanjiang Shopping), Renrenle Commercial Group Co., Ltd. (hereinafter referred to as Renrenle), and Rainbow Digital Commercial Co., Ltd. Co., Ltd. (Rainbow Digital Commercial Co., ltd.) (hereinafter referred to as Rainbow). Stock price data are all from the Wind database.

Based on the above time series data, the Quandt-Andrews test is used to test the parameter stability for the breakpoints of structural change, and the statistic size of Equations (1)–(3) is calculated to obtain the approximate asymptotic p. The test results are shown in Table 1. Note that for each individual Chow test, two types of F statistics can be obtained, that are Likelihood Ratio F-statistic and Wald F-statistic. Hence, the result of the above three Quandt-Andrews statistics can be presented either in LR F-statistic value or Wald F-statistic value.


Table 1. The results of Quandt-Andrews test for selected food retailer listed in China's stock market.
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Table 1 shows the Quandt-Andrews test results of selected food retailers. It can be seen that at the 1% significance level, the Quandt-Andrews maximum statistics, Exp statistics and Ave statistics of each company all have passed the significance test, indicating that there exist breakpoints of structural change in all companies.

The maximum statistic > Exp statistic > Ave statistic.

In terms of the dates of the breakpoints, it can be found that the three companies, Yonghui Supermarket, Renrenle, and Rainbow Co., Ltd., have undergone structural change in April 2020. The breakpoint dates occurred on April 02, 2020, April 09, 2020, and April 14, 2020, respectively in less than half month. And the other two companies, Sanjiang Shopping and Jiajiayue, underwent structural change in May 2020. The breakpoint dates were May 15, 2020 and May 27, 2020. These two breakpoint dates were nearly 1 month behind Yonghui Supermarket, Renrenle, and Rainbow. However, the breakpoint dates of these five companies all occurred in the first half of 2020.

Feiteng (11) believes that China has entered the “post-epidemic era” in June 2020. As of 24:00 June 30, 2020, a total of 83,534 confirmed cases have been reported in mainland China, and 1,698 confirmed cases have been reported in Hong Kong, Macao and Taiwan [National Health Commission of the People's Republic of China (11)]. During the second half of 2020, there were 3,537 new confirmed cases in mainland China and 7,993 new confirmed cases in Hong Kong, Macao and Taiwan (National Health Commission of the People's Republic of China) (2). From 2021 to January 2, 2022, there were 15,595 new confirmed cases in mainland China, and 20,122 new confirmed cases in Hong Kong, Macao and Taiwan (National Health Commission of the People's Republic of China) (3). Hence, the first half of 2020 was obviously the period hit by the epidemic the most in China. Meanwhile, all selected food retailers are shown to experienced structural changes during the first half of 2020.This result might imply the change in Chinese consumers' shopping behavior because Chinese consumers used to rely on physical retail stores and they experienced substantial shift to online purchases driven by the epidemic.

During the outbreak of the epidemic in early 2020, the Chinese government responded to this public health emergency quickly. Consumers across China actively responded to the call for stringency and restrictions on public gathering. During the Chinese New Year 2020, the shut-down of a large number of restaurants in China also affected many young people. They started cooking at home. Driven by the epidemic prevention policies, online purchase of fresh food has become the first choice for many of them. The emergence of these factors has led consumers to prefer to buy fresh food online. At the beginning of 2020, the sales volume of fresh food e-commerce platforms such as Daily Youxian, JD Daojia, Dingdong Buying Foods and Fresh Hema all experienced a remarkable surge of 220−470% during the same period. Consumers' attempts to purchase fresh food online in the early stage of the epidemic have cultivated the habits of on-line shopping. In the post-epidemic era, the model of fresh food e-commerce has been widely accepted by Chinese consumers. With the rapid development of the Internet and the improvement of the logistics system, fresh food e-commerce will become an important business model to satisfy consumers' grocery needs. Therefore, such consumers who buy fresh food online have changed their consumption behavior after the epidemic. Instead of shopping at a physical off-line store offline, they tend to turn to online purchases.



CONCLUSIONS

This paper examines the impact of the “COVID-19” pandemic on the food retail industry from the perspective of stock prices in capital market. The high-frequency daily stock price data of selected food retailers were analyzed to investigate if the COVID-19 pandemic has exerted impact on the food retail industry. The results show that the stock prices experienced significant structural change for all 5 selected food retailers in China. In addition, for all selected retailers, the dates of structural change are all shown to take place in the first half of 2020 when China was hit by the Covid-19 pandemic with the highest intensity.

The impact of the Covid-19 pandemic on the stock market performance of food retail industry might imply a substantial change in Chinese consumers' shopping behavior. Our study provides evidence which implies a significant shift of Chinese consumers' grocery shopping behavior from physical stores to online purchases. Consumers' favorable attitude to online fresh food purchase make fresh food e-commerce platform an important model to satisfy consumers' grocery needs. Therefore, consumers who buy fresh food online have changed their consumption behavior after the epidemic. Instead of relying on offline purchases, they tend to move to online.

However, there is still room for a considerable growth in fresh food e-commerce platform in China. The “Covid-19” pandemic, to a certain extent, promotes the customer base of fresh food e-commerce platform. Our study also suggests that food retail companies should make reasonable improvements, reduce logistics costs & operating costs, and increase total revenue. Given the emergence of the Big Data era, the food retailers can use offline physical stores as the operating portal, and use physical store operations to improve product visibility and customer traffic. Food retail stores combined with online sale can promote the integration of online business and offline business in food industry, thereby promoting the overall performance of the whole industry. In addition, the food retail industry can better adapt to the change in consumer behavior by improving the supply capacity of food products in the context of big data.
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FOOTNOTES

1Food refers to fresh products and packaged foods, the same below.

2Fresh products generally refer to unprocessed primary agricultural products, including vegetables, fruits, meat, eggs, milk, and aquatic products.

3Food refers to fresh and cooked food and packaged food.

4Zhong Feiteng. Slow globalization: New crown epidemic and China's external economic environment [J]. Teaching and Research, 2020(10): 69-80.

5http://www.nhc.gov.cn/yjb/s7860/202007/a98e49570be24eaf88de98e6e6217fc8.shtml

6http://www.nhc.gov.cn/xcs/yqtb/202101/fb6984369cf24060b5d4187e7fa3fc53.shtml

7http://www.nhc.gov.cn/yjb/s7860/202201/eb3f2f61f17344749a5db92ea59171f2.shtml

8http://www.gov.cn/zhengce/content/2020-01/27/content_5472352.htm

9A report released by the Chinese Cuisine Association the impact of the COVID-19 on China's catering industry in 2020 [J].China Food, 2020(04):80-87.

10China's New Economy Investment Research Report 2020 [C]. Iresearch Series Research Report (the third issue of 2020), 2020:158-208.



REFERENCES

 1. Di Gennaro F, Pizzol D, Marotta C, Antunes M, Racalbuto V, Veronese N, et al. Coronavirus diseases (COVID-19) current status and future perspectives: a narrative review. Int J Environ Res Public Health. (2020) 17:2690. doi: 10.3390/ijerph17082690

 2. Lan Hong, Zhao Jiawei. Opportunities, challenges and coping strategies for the development of the new retail industry under the background of the new crown epidemic [J]. Southwest Finance. (2020) 07:3–16. doi: 10.4236/oalib.1106658 

 3. Pulighe G, Lupia F. Food first: COVID-19 outbreak and cities lockdown a booster for a wider vision on urban agriculture. Sustainability. (2020) 12:5012. doi: 10.3390/su12125012 

 4. Wenjin X. Influence and countermeasures of sudden epidemic situation on the circulation of fresh agricultural products from the perspective of risk society. Econ Manag Rev. (2020) 36:25–33. doi: 10.13962/j.cnki.37-1486/f.2020.04.003 

 5. Xicai. Research on the impact of the Covid-19 epidemic on the agricultural product supply chain and its response mechanism. Agricult Econom Manag. (2020):45–51. doi: 10.3969/j.issn.1674-9189.2020.04.005 

 6. Yanan J. Research on social responsibility of fresh food e-commerce supply chain under public health emergencies: an analysis of the role of supply and price stabilization in the new crown epidemic. Price Theory Practice. (2021) 2021:71–74+94. doi: 10.19851/j.cnki.cn11-1010/f.2021.02.50 

 7. Li Gucheng. The impact of the new crown pneumonia epidemic on the agricultural product supply chain in Wuhan and its countermeasures [J]. J Huazhong Agricul Univ (Soc Sci Edition) (2020) 2020:7–13. 

 8. Mitchell R, Maull R, Pearson S, et al. The impact of COVID-19 on the UK fresh food supply chain. arXiv preprint arXiv. (2006) 279:2020. doi: 10.48550/arXiv.2006.00279 

 9. Chen J, Zhang Y, Zhu S, Liu L. Does COVID-19 affect the behavior of buying fresh food? Evidence from Wuhan, China. Int J Environ Res Public Health. (2021) 18:4469. doi: 10.3390/ijerph18094469

 10. Butu A, Brumă IS, Tanasă L, Rodino S, Dinu Vasiliu C, Doboş S, et al. 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[J]. International journal of environmental research and public health. (2020) 17:5485. doi: 10.3390/ijerph17155485

 11. Feiteng Z. Slow globalization: the new crown epidemic and china's external economic environment. Teach Res. (2020) 10:69–80. doi: 10.3969/j.issn.0257-2826.2020.10.008 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lu, Zhu, Li and Li. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/math_2.gif
@)
AveF = - Z F(r)





OPS/images/math_3.gif
apF—tn (i !
13 e (3r0))
3)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Impact of the COVID-19 Pandemic on Consumer Behavior—Evidence From China's Stock Market



		Introduction



		Literature Review



		Methodology, Data and Empirical Results



		Conclusions



		Data Availability Statement



		Author Contributions



		Funding



		Footnotes



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The Impact of the COVID-19
Pandemic on Consumer
Behavior—Evidence From China’s
Stock Market





OPS/images/fpubh-10-865470-t001.jpg
company name

Jiajiayue

Yonghui Supermarket

Sanjiang Shopping

Everyone is happy

Rainbow shares

Mutation date

5/27/2020

4/02/2020

5/16/2020

4/09/2020

4/14/2020

Statistics

Maximum LR F-statistic
Maximum Wald F-statistic
Exp LR F-statistic

Exp Wald F-statistic

Ave LR Fstatistic

Ave Wald F-statistic
Maximurn LR F-statistic
Maximum Wald F-statistic
Exp LR F-statistic

Exp Wald F-statistic

Ave LR F-statistic

Ave Wald F-statistic
Maximum LR F-statistic
Maximurm Wald F-statistic
Exp LR F-statistic

Exp Wald F-statistic

Ave LR F-statistic

Ave Wald F-statistic
Maximurn LR F-statistic
Maximum Wald F-statistic
Exp LR F-statistic

Exp Wald F-statistic

Ave LR F-statistic

Ave Wald F-statistic
Maximurm LR F-statistic
Maximum Wald F-statistic
Exp LR F-statistic

Exp Wald F-statistic

Ave LR F-statistic

Ave Wald F-statistic

233504.2
487008.5
116746.2
233498.3
—43.49353
—86.98707
59579.08
119168.2
29783.62
59673.16
—666.6386
—1333.277
581677.5
1163356.0
290832.8
581671.6
—10131.05
—20262.09
43911520
8782303.0
2195570.0
4391146.0
5965.736
11981.47
1806.334
3612.668
897.2481
1800.415
—300.2362
—600.4724

P-value

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000





OPS/images/math_1.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





