
The Impact of Supply Chain Disruptions on Stock Market Returns During Covid-19 

 

 

 

Hélène Flore Nguemgaing, Ph.D. Student  

West Virginia University, Division of Resource Economics and Management  

email: hfn00001@mix.wvu.edu 

 

 

Ana Claudia Sant ‘Anna, Assistant Professor 

West Virginia University, Division of Resource Economics and Management  

email: anaclaudia.santanna@mail.wvu.edu 

 

Selected Poster prepared for presentation at the Southern Agricultural Economics Association (SAEA) 

Annual Meeting 

February 6-9, 2021 

Copyright 2021 by [Hélène Flore Nguemgaing, Ana Claudia Sant ’Anna]. All rights reserved. Readers may 
make verbatim copies of this document for non-commercial purposes by any means, provided that this 
copyright notice appears on such copies. 

mailto:hfn00001@mix.wvu.edu
mailto:anaclaudia.santanna@mail.wvu.edu


• WHO. 2020a. “Timeline of WHO’s Response to COVID-19.” [Retrieved August 13, 2020] 

(https://www.who.int/news-room/detail/29-06-2020-covidtimeline).

• Thompson, J., C. Trejo-Pech, and D. Pendell. 2019. “Agribusiness Value Impacts from Highly 

Pathogenic Avian Influenza.” Agricultural Finance Review 79.

• Cismarket. n.d. “Tyson Foods Inc Competition Market Share by Company’s Segment - CSIMarket.” 

[Retrieved August 12, 2020] (https://csimarket.com/stocks/competitionSEG2.php?code=TSN).

• Gazdziak, S. 2020. “2019 Top 100 Meat and Poultry Processors: Holding Pattern.” The National 

Provisioner. [Retrieved August 12, 2020] (https://www.provisioneronline.com/2019-top-100-meat-and-

poultry-processors)

• In past decades, the world experienced several food-borne and animal diseases, which impacted 

financial markets (e.g., Thompson et al (2019), Pendell and Cho (2013), Jin and Kim (2008)).

• On March 11th, WHO declared that the virus COVID-19 became a pandemic (WHO 2020a). 

• Covid-19 has exposed the vulnerabilities of agribusiness supply chain logistics leading to many 

disruptions and shutting down of meat processing plants due to the impossibility to implement 

social distancing guidelines. 

• Between April and May 2020, 17,358 Covid-19 positive cases and 91 deaths in U.S. meat 

processing plants were recorded (Waltenburg 2020). 

• This research sheds light on the stock market price reaction to the agri-food supply chain logistics 

disruptions linked to COVID-19.

• Findings provide significant insights to investors on how sensitive stock market returns are to 

outbreaks that affect human health.

• Sample firms account for over 60% of the beef market, 65% of the poultry market, and 30% 

of pork market in the U.S. (Cismarket n.d.).

• Adjusted stock prices for companies and the S&P 500 are collected from Yahoo Finance and 

Mergent Online from January 02 to July 02, 2020.

• Figure 1 displays the average stock returns of meat processing companies and the S&P 500 

index returns with large negative returns recorded after the announcement of the pandemic on 

March 11th by the WHO. 

• Pandemic announcement caused larger drop in returns than first Covid-19 case in meat 

processing plants (Figure 1). Greater movement in stock market returns after March.
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• Figure 2 shows the reaction of the firms when the COVID-19 was declared a pandemic on 

March 11th. The 95% confidence interval is represented by the dotted lines. It demonstrates 

statistically significant negative abnormal returns a day prior to the event (03/11) and 

persisting beyond 10 days thereafter.

• It appears that before WHO declared COVID-19 a pandemic, investors may already have 

expected stock markets to be impacted by COVID-19 (Figure 2).

• Figure 3 reflects the impact of the event of the first cases of COVID-19 in meat processing  

firms on stock returns. Statistically significant negative average abnormal returns are 

witnessed prior to the event. 

• Results indicate that Covid-19 cases in meat processing plants may have been foreseen by 

investors due to the announcement of the COVID-19 pandemic. This may explain why no 

statistically significant abnormal returns were witnessed on and after 03/23 (Figure 3)

Figure 1: The average stock returns of meat processing firms and 

S&P 500 Index returns from January 2nd to July 2nd, 2020 
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• The goal of this research is to evaluate how events related to the Covid-19 pandemic and 

consequent disruptions in the meat supply chain impacted processing companies’ stock market 

returns. 

• This disruption will be examined in terms of COVID-19 outbreaks among employees and plant 

shutdowns in 14 major meat processing industries.

• We used the event study approach to measure the economic impact of event announcements 

on company stock returns. 

• The events considered are: 03/11 (WHO declares a Pandemic) and 03/23 (First Case of 

Covid-19 in meat processing firm).

• The expected returns are estimated as constant returns. As explained by (MacKinlay A., 1997) 

the constant mean returns model is estimated as follows:

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑅𝑒𝑡𝑢𝑟𝑛 𝑖𝑡= 𝑀𝑒𝑎𝑛 𝑅𝑒𝑡𝑢𝑟𝑛𝑖 + 𝐷𝑖𝑠𝑡𝑢𝑟𝑛𝑏𝑎𝑛𝑐𝑒 𝑡𝑒𝑟𝑚𝑖𝑡 (1)

When,

𝐸(𝐷𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑡𝑒𝑟𝑚𝑖𝑡) = 0 (2)

𝑣𝑎𝑟(𝐷𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑡𝑒𝑟𝑚𝑖𝑡) = 𝜎2𝐷𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑡𝑒𝑟𝑚𝑖 (3)

• Where, 𝑖 is the security, and t is the time period. E the expectation and 𝑣𝑎𝑟 the variance. 

• We estimate abnormal returns, used to evaluate the impact of COVID-19, by subtracting the 

observed returns from the constant returns. For every firm 𝑖 at day 𝑡 we have:

𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = 𝐴𝑐𝑡𝑢𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖𝑡 − 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑖𝑡 (4)

• Next, we estimate the Average Abnormal Return (Avg. Abnormal Ret.) on date 𝑡 which is the 

sample mean across the events of the firm. We will proceed in the same order as (Thompson 

et al. 2019) to estimate it as follows:  

Avg. Abnormal Ret.t = σ𝑖=1
𝑁 𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑠𝑖𝑡/𝑁 (5)

• We use a 95% confidence interval to assess whether the average abnormal rate of return is 

statistically significant.

Figure  3: Plot of the cumulative abnormal returns using constant mean returns 

for the first COVID-19 case in meat processing plants (March 23rd)

• Our sample comprises of fourteen publicly traded meat processing firms with US headquarters. 

Companies were selected from the 2019 list of top meat and poultry processor (Gazdziak, 2020) 

and the USDA Meat, Poultry and Egg Product Inspection Directory (USDA n.d).

• Nine of fourteen firms had negative mean returns for the study period, as did S&P 500 returns. 

Five firms have positive mean returns. The magnitude of positive returns were smaller than the 

negative returns (Table 1).

Figure 2: Plot of the cumulative constant mean return model when COVID-19 was 

declared a pandemic (March 11th)

Table 1: Summary statistics of adjusted closed stock prices and S&P 500 in US$

from January 2nd to July 2nd, 2020 

Notes: SD is defined as the Standard Deviation.
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6/11/2020 

U.S. stock drops 

3/18/2020 

U.S. closes borders for  

nonessential traffic

3/23/2020 

First case of COVID-19 in 

meat processing plants

3/16/2020 

Wall Street plummeted

3/11/2020 

W.H.O. announces pandemic

Let t = 0 day of the event

Let t = 0 day of the event

Source: Yahoo Finance and Mergent. Returns calculated by the authors.
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