
i 

 

Writty Authorson 

Authora Thees 
 

Supervisor:  Name Nameson 

  

The Effect of Food Recalls on Stock Price:  
An Event Study on the American Meat and Poultry Sector 

Master’s Thesis 30 credits 

Department of Business Studies 

Uppsala University 

Spring Semester of 2016 
 

Date of Submission:  2016-05-27 

Max Caap 
Axel Joelsson Heurlin 
 

Supervisor:  Anna-Karin Stockenstrand 



ii 

 

Abstract 

While food recalls are receiving growing attention amongst consumers, they are also of great 

importance from a company perspective. By applying an event study method, we examine the 

impact of recalls on the stock price of affected companies. Our paper contributes to the existing 

literature in three ways. First, our study shows that the average reduction in firm value after 

twenty days is approximately $304 million. Second, we identify two explanatory variables not 

identified by previous literature. These variables assist in explaining the stock price fluctuations 

related to recalls. Third, we present a comprehensive model of all the explanatory variables, 

consisting of our findings compiled with explanatory variables identified by previous literature. 

Our findings extend to the general body of knowledge on food recalls‘ impact on stock price by 

identifying two explanatory variables. Additionally, we provide three practical recommendations 

that are beneficial when developing and evaluating risk-management strategies.  

 

Keywords: Food safety; meat and poultry recalls; risk-management; event study method; food 

industry 
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1. Introduction 

The Centers for Disease Control and Prevention
1
 estimates that each year roughly 1 in 6 Americans 

(or 48 million people) gets sick, 128,000 are hospitalized, and 3,000 die of foodborne diseases 

(Centers for Disease Control and Prevention [CDC], 2016a).    

  

There is a growing concern among consumers regarding health and food safety issues (Centers 

for Disease Control and Prevention, 2016a; Deloitte, 2010; Peake, Detre and Carlson, 2014). It is 

estimated that 57 percent of U.S. customers have stopped eating a particular food either 

permanently or temporarily due to a food recall.
2
 In addition, 73 percent of American customers 

believe that the number of food-related recalls has increased during the last year. The most 

significant consumer concerns regard food recalls related to beef and poultry products (Deloitte, 

2010). 

 

Depending on the seriousness of the recall and potential health hazards for consumers, companies 

may also become subject to liability costs that can harm company reputation and, in severe cases, 

cause companies to file for bankruptcy (Doménech, Escriche and Martorell, 2007; Pozo and 

Schroeder, 2016). For example, in late December 1998, the Sara Lee Corporation recalled more 

than 15 million pounds of meat and poultry products from the American food market, products 

that were contaminated with the pathogen Listeria. It is estimated that this outbreak caused more 

than twenty deaths and one hundred illnesses spread out across several states in the United States 

(Salin and Hooker, 2001). Another example is the Topps Meat Company of Elizabeth, New 

Jersey, which recalled 21.7 million pounds of hamburger meat and two months later filed for 

bankruptcy due to the severe economic impact of the recall (Belson and Fahim, 2007).  

 

Pozo and Schroeder (2016) state that determining the financial implications of a recall 

necessitates a comprehensive understanding of the company costs related to recalls. However, 

                                                 
1
 The Centers for Disease Control and Prevention is a federal agency and the leading national public health institute 

of the United States (CDC, 2016b). 
2
 A food recall is a voluntary action made in collaboration between the food manufacturer or distributor and the Food 

Safety and Inspection Service (FSIS). Recalls are carried out to ensure public safety, by removing products that may 

cause health issues or death if consumed by humans (Neal, 2014: 71). Although a recall is a voluntary action, the 

FSIS, a public health agency within the United States Department of Agriculture (USDA), has the authority to 

remove products from the market if certain consumer protection standards are not reached and it is believed that the 

products in question are a danger to societal health (United States Department of Agriculture [USDA], 2016a). 
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measuring these costs is complex. The authors go on to note that information regarding company-

specific total costs demand company data that is not accessible or is troublesome to acquire (Pozo 

and Schroeder, 2016). To quantify the magnitude of recalls and to overcome the challenge of data 

collection, previous studies have analyzed stock price reactions to recall announcements (Pozo 

and Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001).  

 

To the best of our knowledge, only three studies (Pozo and Schroeder, 2016; Seo et al., 2013; 

Thomsen and McKenzie, 2001) quantitatively examine the relationship between food recalls and 

stock price within the meat and poultry sector. The results from these three studies are 

contradictory and divergent on two accounts. First, Thomsen and McKenzie (2001) find that not 

all food recalls cause a negative stock price reaction. This finding is consistent and confirmed by 

Pozo and Schroeder (2016). In contrast to Thomsen and McKenzie (2001) and Pozo and 

Schroeder (2016), Seo et al. (2013) find that all types of food recalls negatively affect stock price. 

Second, Thomsen and McKenzie (2001) find that the stock market reacts to the recall information 

prior to the official recall announcement date, whereas Seo et al. (2013) and Pozo and Schroeder 

(2016) find lag effects of one and four days, respectively, after a recall. 

 

The impact of food recalls on stock price depends on several explanatory variables (Pozo and 

Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001). Research on these explanatory 

variables exhibits several knowledge gaps. First, previous research primarily concentrated on 

how firm size impacted the stock price following a food recall. However, there is no study that 

analyzes how companies‘ financial conditions impacted the stock price reactions. Second, 

previous research finds that only Class 1 recalls
3
 significantly cause negative stock price 

reactions. Despite this, they investigate the underlying recall reasons for all recall classes, instead 

of isolating Class 1 recalls. Not only do they fail to isolate Class 1 recalls, but previous research 

also excludes several underlying reasons for recall in their analyses. Lastly, previous research 

fails to cover several variables that non-food-related recall research found to impact stock price. 

These variables are: credit rating (Holthausen and Leftwich, 1986; Rupp, 2004; Barber and 

Darrough, 1996) and liquidity and solvency ratios (Yannopoulou, Koronis and Elliott, 2010; 

Saleem and Rehman, 2011; Thomasson et al., 2013: 319).  

                                                 
3
 Class 1 recalls involve hazard situations where it exist a reasonable probability that the products will cause adverse 

health problems or death, if consumed. Class 2 regards hazard situations where it exist a remote probability of health 

consequences, if products are consumed. Class 3 involves situations where products will not cause adverse health 

consequences, if consumed (United States Department of Agriculture [USDA], 2016a).  
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The purpose of this study is therefore: (1) to examine the impact that food recalls have on stock 

price, (2) to identify factors that explain the stock price movements that surround a food recall 

event, and (3) develop a comprehensive model of the explanatory variables that have a 

significant impact on stock price. 

 

We are the first to perform an analysis of the reasons for Class 1 recalls. Class 1 recalls were 

determined to have a significant negative effect on stock price by Thomsen and McKenzie 

(2001). Nevertheless, research following Thomsen and McKenzie (2001), i.e., Pozo and Schroder 

(2016) and Seo et al. (2013), do not analyze the effects of the reasons for the recalls within Class 

1; instead, they make the mistake of analyzing the reasons for recall among all types of recalls.  

 

Third, we construct a comprehensive model of firm-specific, risk-related and situational factors 

that help explain the magnitude of the stock price reaction following a recall, a model that 

combines results from previous research with the results from this study. Our model provides a 

holistic overview of the variables that impact stock price reaction following food recalls. We are 

convinced that this model is valuable for practitioners when they develop and evaluate risk-

management and financing strategies. Lastly, our research concludes that food recalls cause, on 

average, a negative stock price reaction of $304 million. This finding can serve as decision 

support for management when motivating stakeholders, such as shareholders, as to why 

investments in food safety are of importance. 

 

The remainder of the thesis is structured as follows. In the second section, we present past 

research and formulate the paper‘s hypotheses. Section Three explains how we conducted our 

analysis. The fourth section presents a detailed description of the data sample. In section Five we 

present and discuss our results in depth. Section Six presents our conclusions, limitations, 

contributions and suggestions for further research. 
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2. Past Research and Hypotheses 

Overall, this section reviews past research regarding food recalls‘ impact on stock price. First, we 

present the inconsistent findings of previous research on food recalls‘ impact on stock price. 

Second, we summarize previous findings into a comprehensive theoretical model (see: Figure 1). 

Third, we present the variables not yet investigated. These factors are split into three categories: 

the firm, risk, and situational factors. The last section summarizes and presents a theoretical 

model (see: Figure 2). The model combines past research and theoretical gaps, i.e., the 

hypotheses that are tested in this paper. 

 

2.1. The Puzzling Findings of Pozo and Schroder, Seo et al. and 

Thomsen and McKenzie 

A small portion of research examines the relationship between food recalls and stock price 

reaction on the meat and poultry sector. Previous research measures stock prices; with the 

assumption that markets are efficient, it is thus possible to capture the markets‘ re-evaluation of 

the company, its profitability and future earnings (Pozo and Schroeder, 2016; Seo et al., 2013).  

 

To our knowledge there exist only three studies that have quantitatively examined the connection 

between food recalls within the meat and poultry sector and stock price reaction (Pozo and 

Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie 2001). The results are inconsistent, 

and there is no general agreement about the impact of a food recall on stock price (Pozo and 

Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie 2001).  

 

Pozo and Schroeder (2015), Seo et al. (2013) and Thomsen and McKenzie (2001) analyze 

explanatory variables that could explain the stock market reactions following food recalls. They 

find statistical significance, presented in Table 1, for several of these variables. 
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Table 1 - Literature compilation: Explanatory variables impact on stock price 

Author Pozo and Schroeder (2016) Seo et al. (2013) Thomsen and McKenzie (2011) 

 

Country of study 

 

U.S. 

 

U.S. 

 

U.S. 

 

Sector 

 

Meat and Poultry 

 

Meat and Poultry 

 

Meat and Poultry 

    

 

Recalls affect stock price Not always Always Not always 

 

Explanatory variables: 

Severity of risk ✓ x ✓ 

Recall size ✓ n/a n/a 

Firm Size ✓ ✓ n/a 

Foodborne pathogen x n/a n/a 

Media attention ✓ ✓ n/a 

Subsidiary x n/a n/a 

Diversification x n/a n/a 

Previous experience ✓ ✓ n/a 

Cluster x n/a n/a 

Recall execution n/a x n/a 

 

The table shows a compilation of previous findings regarding the impact of explanatory variables on stock price 

(Pozo and Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001). Data is the author‘s own compilation. 

Divergent results exist regarding the variables Recalls affect stock price and Severity of risk. Recalls affect stock 

price is the overall research question among all three papers. The results vary among the three. Both Pozo and 

Schroeder (2016) and Thomsen and McKenzie (2011) find that food recalls on average cause a negative stock price 

reaction; however, their result is not significant for all type of recall events. Seo et al. (2013) finds that food recalls 

significantly cause a negative stock price reaction. Looking at the explanatory variables, Pozo and Schroeder (2016) 

find five variables that have a significant impact on the stock price following a food recall. These five variables are: 

1) Severity of risk, 2) Recall size, 3) Firm size, 4) Media attention, and 5) Previous experience in handling food 

recalls. However, Seo et al. (2013) did not find significance in regards to Previous experience in handling a recall 

and the Severity of risk, which they define as the number of people who either die or get ill. Third, Thomsen and 

McKenzie (2001) also find significance regarding Severity of risk. 

 

As can be seen in Table 1, previous research diverges on two accounts. First, Thomsen and 

McKenzie (2001) find that not all food recalls cause a negative stock price reaction. This is 

compatible with and confirmed by Pozo and Schroeder (2016). Contradictory to Thomsen and 

McKenzie (2001) and Pozo and Schroeder (2016), Seo et al. (2013) find that all types of food 

recalls negatively affect stock price. Second, Thomsen and McKenzie (2001) find that the stock 

market reacts to the recall information before the official recall announcement date. Additionally, 

Thomsen and McKenzie (2001) state that hospitals and health agencies, for example, treat 

patients and receive information about illnesses and hospitalization before FSIS makes an 
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announcement. In contrast, Seo et al. (2013) and Pozo and Schroeder (2016) find lag effects after 

one and four days, respectively, following recalls. 

 

The three studies examine several variables. However, they fail to cover three variables that 

previous research finds to have an impact on stock price reaction. These variables are: credit 

rating (Holthausen and Leftwich, 1986; Rupp, 2004; Barber and Darrough, 1996) and liquidity 

and solvency ratios (Yannopoulou et al., 2011; Saleem and Rehman, 2011; Thomasson et al., 

2013: 319). 

 

2.1.1. Literature on significant explanatory variables 

Figure 1 presents a model of all the explanatory variables that previous research has found to 

have a significant impact on stock price. This figure consists of all the explanatory variables that 

have, at least once, been proven to have a significant impact on stock price following a food 

recall (Pozo and Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001). The variables 

are bundled into three separate categories aligned with Seo et al. (2013). The categories are: firm-

specific, risk-related and situational.  

 

Figure 1 - Literature on significant explanatory variables   

 

The figure illustrates all the explanatory variables that previous research has found to have a significant impact on 

stock price. Illustration is the author‘s own compilation based on Pozo and Schroeder (2016), Seo et al. (2013), Salin 

and Hooker (2001) and Thomsen and McKenzie (2001). Firm-specific factors are variables that exist before the 

recall and which the company brings into the recall process. Firm size is the market value of the company. Previous 

experience regards whether or not the affected company has previous knowledge of handling a recall. Because the 

Firm-specific factors exist before the recall, we place these factors prior to the announcement. Risk-related factors 

are variables that express the characteristics of the actual recall. Severity of risk is an FSIS classification (Class 1, 2, 

3) or the number of illnesses and deaths caused by the recalled product. Recall size is the total weight of the recalled 
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products. Because information about the Severity of risk and Recall size become available in conjunction with FSIS 

announcements, we place these explanatory variables at the announcement. The Situational factor, Media attention, 

is a variable that expresses the level of media coverage that a recall receives. Because media coverage typically 

begins at the announcement, it is placed at this point (Pozo and Schroeder, 2016). Stock price reaction covers before, 

at and after the announcement, since diverging findings state that the initial stock reaction occurs before (Thomsen 

and McKenzie, 2001), at (Thomsen and McKenzie, 2001) and after (Pozo and Schroeder, 2016; Seo et al., 2013) the 

announcement. 

 

In the first box we find Firm-specific factors. These are company characteristics that exist prior to 

the recall, i.e., Firm size and Previous experience of handling a recall. In the second box, Risk-

related factors are characteristics of the recall that are determined by FSIS during the recall 

process. The two variables are: Severity of risk and Recall size. Lastly, we find the situational 

factors. Media attention usually starts at the FSIS announcement. 

 

2.2. Knowledge Gap and Hypotheses 

2.2.1. Overall Hypothesis 

As mentioned above, there are explanatory variables that influence the stock prices. However, it 

has not been determined that the variables identified are the only ones affecting stock prices. 

Thus, the first hypothesis of this paper is:  

 

  
  A food recall does not negatively impact the affected company‘s stock price. 

  
  A food recall negatively impacts the affected company‘s stock price. 

 

Following this initial hypothesis, we thoroughly account for these additional explanatory 

variables that may influence the relationship between food safety recalls and stock price. 

Therefore, the following sections are divided into three sub-headings: Firm-specific, Risk-related, 

and Product-specific factors. Each section introduces one or more explanatory variables together 

with an associated hypothesis that can help explain the varying stock market reaction following a 

food recall. Finally, past research and the three aforementioned factors have been combined into 

a comprehensive theoretical model. 
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2.2.2. Firm-specific factors 

2.2.2.1. Credit rating  

Holthausen and Leftwich (1986) suggest that a change in a firm‘s credit rating affects stock 

prices; this conclusion is supported by Parnes (2008). In addition to this, Rupp (2004) finds that 

companies with excellent financial ratings (AAA) within the automotive industry experience 

larger stock price drops following a costly product recall compared to those with a lower 

financial rating. The findings by Rupp (2004) further support the argument of Barber and 

Darrough (1996) that the greater negative stock market reaction for financially strong companies 

is due to uncertainty of how the recall-related issue will affect the company‘s financial rating and 

reputation as high-quality producers in the future. Thus, we hypothesize that, following a food 

safety recall, companies with excellent financial ratings will experience more negative abnormal 

returns compared to those without such ratings. 

 

  
  There is no difference regarding stock price reaction following a food recall between 

companies with excellent credit ratings and those with a lower financial rating.  

  
  There is a significant difference regarding stock price reaction following a food recall 

between companies with credit financial ratings and those with a lower financial rating. 

 

2.2.2.2. Financial ratios 

As we mention in the introduction, food recalls are argued to be the biggest threat to profitability 

for a food-related company (Deloitte, 2010). The average direct cost for a food recall is around 

$10 million (Deloitte, 2010; Yannopoulou et al., 2010). Thus, food recalls have a significant 

financial impact on affected companies, implying that a good financial condition is important to 

withstand this financial stress. Despite this, little attention has been paid to investigating how a 

company‘s financial condition impacts the stock price following a food recall. A company‘s 

financial condition is measured by using financial ratios (Chen and Shimerda, 1981). These ratios 

may be divided into two main sub-groups: liquidity and solvency ratios.  

 

Liquidity ratios are used to assess a company‘s ability to meet its short-term obligations (Saleem 

and Rehman, 2011). Solvency ratios are used to assess a company‘s ability to survive despite 

temporary setbacks or greater losses for a longer period (Thomasson et al., 2013: 319). We 

expect that the stock price reaction following each recall event varies depending on the financial 

condition of the affected company. Thus, we propose the following two hypotheses: 
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  There is no difference regarding stock price reaction following a food recall between 

companies with high liquidity and those with low liquidity. 

  
  There is a significant difference regarding stock price reaction following a food recall 

between companies with high liquidity and those with low liquidity.  

 

  
  There is no difference regarding stock price reaction following a food recall between 

companies with high solvency and those with low solvency. 

  
  There is a significant difference regarding stock price reaction following a food recall 

between companies with high solvency and those with low solvency.  

 

2.2.3. Risk-related factors 

2.2.3.1. Severity of risk 

A number of previous studies examine the relationship between the severity of a food recall‘s 

impact on stock price. Among others, Thomsen and McKenzie (2001) examine to what extent 

meat and poultry recalls between 1982 and 1998 affect the company‘s stock price. For example, 

they discover that severe recalls (read: Class 1) lead to negative stock reactions and that these 

reactions tend to persist for more than thirty days (Thomsen and McKenzie, 2001). Thomsen and 

McKenzie (2001) do not find any evidence suggesting that less severe recalls (see: Class 2 and 3) 

lead to a negative stock price reaction.  

 

Pozo and Schroeder (2016) confirm that Class 1 recalls have a more negative impact on stock 

price than other recall classifications. Contradictorily, Seo et al. (2013) do not find support for the 

idea that more severe recalls cause larger negative stock reactions, compared to less severe 

recalls. Pozo and Schroeder (2016), Thomsen and McKenzie (2001) and Seo et al. (2013) do not 

operationalize Severity of risk identically. While the two first papers operationalize Severity of 

risk as FSIS recall classifications, the latter use number of illnesses and deaths. We expect that 

the stock price reaction following each recall event vary depending on the severity of risk. Thus, 

we propose the following hypotheses: 

 

  
  There is no difference regarding stock price reaction following a food recall with high and 

low risk severity. 
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  There is a significant difference regarding stock price reaction following a food recall with 

high and low risk severity. 

 

2.2.3.2. Type of pathogen 

Batz and Hoffmann (2011) rank the most common pathogens, taking into account: monetary cost, 

and decrease in life quality, which are determined by cost of illness, and number of illnesses, 

hospitalizations and deaths. Damages largely vary between the different pathogens. Their 

analysis is conducted on eleven years of foodborne outbreak data (Batz and Hoffman, 2011).  

 

E. coli has the second-to-lowest annual disease burden. It has a hospitalization ratio of 0.2 

percent and no reported deaths. Listeria causes the second-to-lowest number of illnesses; 

however, it is the pathogen that has the second-to-highest number of hospitalizations and deaths 

in relation to number of illnesses, 91.5 percent and 16 percent respectively. Salmonella is the 

second-to-most frequent pathogen; however, it has an illness-to-hospitalization ratio of 1.9 

percent and an illness-to-death ratio of 0.04 percent (all statistics in this paragraph from Batz and 

Hoffman, 2011). Because of the large differences in illnesses, hospitalizations and deaths, we 

hypothesize that the type of the underlying pathogen among Class 1 recalls will affect stock price 

to a varying extent. Our hypothesis is summarized as follows:  

 

  
  There is no difference regarding stock price reaction following a Classification 1 food recall 

between different pathogens. 

  
  There is a significant difference regarding stock price reaction following a Classification 1 

food recall between different pathogens. 

 

2.2.4. Product-specific factor 

2.2.4.1. Type of meat 

Marsh, Schroeder and Mintert (2004) state that food recalls involving beef and pork products lead 

to a larger decrease in customer demand compared to poultry products. Customer demand is a 

revenue driver because it has a direct effect on sales volume (Pozo and Schroeder, 2016). 

Furthermore, Pozo and Schroeder (2016) state that a decrease in demand affects the stock price, 

indicating that the type of meat involved in a recall—beef, pork or poultry—may impact stock 

price. Therefore, we hypothesize that:  
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  There is no difference regarding stock price reaction following a food recall between 

companies withdrawing beef and pork products, compared to poultry products.   

  
  There is a significant difference regarding stock price reaction following a food recall 

between companies withdrawing beef and pork products, compared to poultry products.  

 

2.5. Past Research and Theoretical Gaps: The Model  

Figure 2 compiles the explanatory variables of previous research and our six hypotheses.  

 

Figure 2 - Literature on significant explanatory variables and our six hypotheses  

 

The figure presents all the explanatory variables that previous research has found to have a significant impact on 

stock price and the hypotheses of this paper. The author‘s own compilation based on Pozo and Schroeder (2016), Seo 

et al. (2013), Salin and Hooker (2001) and Thomsen and McKenzie (2001). Firm-specific factors are Firm size, 

Previous experience, H2) Credit rating, H3) Liquidity and H4) Solvency; these are variables that exist before the recall 

and that the company brings into the recall process. Because the firm-specific factors exist before the recall, we place 

these factors before the announcement. Risk-related factors are variables that express the characteristics of the recall 

itself. The risk-related factors are Severity of risk, Recall size and H5) Type of pathogen. The asterisk shows that 

Severity of risk has been investigated by previous research; however because of inconsistent results we examine this 

explanatory variable again. The product-specific factor regards characteristics of the recalled product. The product-

specific factor is H6) Type of meat. Because information about risk-related and product-specific factors becomes 

available in conjunction with the FSIS announcements, we place these explanatory variables at the announcement. 

The situational factor, Media attention, is a variable that expresses the level of media coverage that a recall receives. 

Media coverage typically begins at the official announcement day and is therefore placed at this point (Pozo and 

Schroeder, 2016). Stock price reaction covers before, at and after the FSIS announcement, since diverging findings 
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state that the initial stock reaction occurs before (Thomsen and McKenzie, 2001), at (Thomsen and McKenzie, 2001) 

and after (Seo et al., 2013; Pozo and Schroeder, 2016) the announcement.  

 

The firm-specific factors are listed prior to the recall process because they involve factors that are 

established prior the start of the recall process. These firm-specific factors are Firm size, Previous 

experience, H2) Credit rating, H3) Liquidity and H4) Solvency. The risk-related factors are 

characteristics of the recall itself. The risk-related factors are Severity of risk, Recall size and H5) 

Type of pathogen. The product-specific factor regards characteristics of the recalled product. The 

product-specific factor is H6) Type of meat. Risk-related and product-specific factors are placed at 

the FSIS announcement because this information becomes available at the announcement. The 

situational factor is Media attention; it describes the level of media coverage that the recall 

receives. The situational factor is placed at the announcement because this is typically when 

media coverage begins.  
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3. Methodology  

This section describes how the data gathering and analysis is conducted. We chose to follow past 

research, apart from a few isolated cases, when choosing timeframes and data gathering and 

analysis methods. 

 

3.1. Event Study Approach 

3.1.1. Event study method 

To measure the impact of food recalls on stock price, we chose the event study method (ESM). 

The ESM is a widely used technique that allows the analyst to determine the magnitude of a 

specific event on a company‘s stock price (Bodie, Kane and Marcus, 2011: 381; Seo et al., 2013). 

The method has been applied on a wide range of topics; it is used, for example, to measure food 

recalls‘ impact on shareholder value (Thomsen and McKenzie, 2001; Pozo and Schroeder, 2016), 

and automotive recalls‘ impact on shareholder value (Rupp, 2004). The main advantage for this 

paper is that the ESM allows us to measure stock price movements following a recall (Seo et al., 

2013).  

 

The ESM builds on the efficient market hypothesis (EMH) (Pozo and Schroeder, 2016). The 

EHM assumes that new information is both spread quickly and incorporated into the stock price 

without any delay (Malkiel, 2005). Occasionally investors collectively make mistakes and act 

irrational, consequently causing pricing irregularities and predictable stock price patterns, 

however, only for shorter periods (Malkiel, 2005). Therefore, opportunities to obtain 

extraordinary stock returns are unlikely to persist in the long-run (Malkiel, 2003). Thus, Malkiel 

(2003) argues that the stock market pricing is not always perfect but efficient in a long-term 

perspective.   

 

3.1.2. Event study timeline 

We define the event of interest and the time period in which the event occurred (MacKinlay, 

1997). Aligned with previous research, we define the event day as t = 0. This is the day when 

FSIS officially announces the recalls (Pozo and Schroeder, 2016; Seo et al., 2013; Thomsen and 

McKenzie, 2001). Recall dates are available on the FSIS website (United States Department of 

Agriculture [USDA], 2016c). If the recall was announced on a non-trading day, the event date 

was defined as the next upcoming trading day, in accordance with earlier studies (Pozo and 
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Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001). Figure 3 presents the event 

study timeline. 

 

Figure 3 - The event study timeline 

 

The figure illustrates the event study timeline. The illustration is the author‘s own compilation based on MacKinlay 

(1997), Pozo and Schroeder (2016), Seo et al. (2011) and Thomsen and McKenzie (2001). The event study timeline 

consists of an estimation and event window, two sub-periods that are mutually exclusive. The estimation window is 

used to compute the market model parameters. Our estimation window reaches from 255 trading days (t-255) before to 

six trading days (t-6) before the recall announcement day (t0). Our event window stretches from five (t-5) trading days 

prior the announcement to twenty days (t20) after, thus including the announcement day. The timeframe of the event 

window ranges from t-5 to t20 because Thomsen and McKenzie (2001) state that information leakage exists prior to an 

announcement. The timeframe of both estimation window and event window is in alignment with previous research 

(Pozo and Schroeder, 2016; Seo et al., 2011; Thomsen and McKenzie, 2001). 

 

As can be seen in Figure 3, the event study timeline is divided into two mutually exclusive sub-

periods, the estimation window and the event window. An estimation window calculates the 

parameters in a market model, discussed in section 3.1.4. (see: Equation 2). The estimation 

window consists of 250 trading days prior the event window, which we will further discuss in 

section 3.1.1. The event window includes stock reactions that occur a number of days before and 

after a recall announcement (MacKinlay, 1997). The event window consists of twenty-five 

trading days, from five before to twenty days after the announcement. Thus, it covers the 

announcement date. 

 

3.1.3. An estimation window of 250 trading days 

In alignment with the recommendations of previous research, the event window itself is not 

included in the estimation window because it may influence the expected normal stock return 

(MacKinlay, 1997). The estimation window consists of 250 trading days prior to the event 

window (t = -255 to t = -6). An estimation window of 250 days is chosen for two reasons. First, 

using 250 trading days prior to the event day has previously been applied when analyzing food 

recalls‘ impact on stock price (Pozo and Schroeder, 2016; Thomsen and McKenzie, 2001). 

Second, Thomsen and McKenzie (2001) argue that 250 days equals approximately one year of 
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trading activity, which is beneficial when estimating what the normal stock return should have 

been during the event window.  

 

3.1.4. An event window of twenty-five trading days 

To account for both information leakage and accuracy issues, we apply an event window of five 

trading days prior (i.e., t-5) to the event day (i.e., t0) and twenty trading days after (i.e., t20). Pozo 

and Schroeder (2016), Salin and Hooker (2001), Seo et al. (2013) and Thomsen and McKenzie 

(2001) argue that there is a possibility for information leakage prior to the FSIS announcement. 

This information can, for example, leak from public health agencies or the company itself (Pozo 

and Schroeder, 2016; Salin and Hooker, 2001). Pozo and Schroeder (2016) argue that the 

accuracy of a recall‘s impact on stock price decreases the large event window.  

 

3.1.5. Calculate abnormal return 

We calculate the abnormal return (AR) on a daily basis for the entire event window. Historical 

stock prices are retrieved via Thomson Reuters Datastream. This data source is used because it 

accounts for stock splits and other corporate actions. The AR equals the difference between the 

actual ex-post stock return and the expected return for the entire event window (MacKinlay, 

1997). The abnormal return is calculated as: 

 

ARi,t= ri,t – E[ri,t|xt],          (1) 

 

Equation 1 shows that the ARi,t equals the actual stock return at time i (Ri,t,) subtracted by the 

expected normal stock return (E[ri,t|xt]). The expected normal stock return is an estimation of the 

stock return if the food recall had not occurred. 

 

3.1.6. Estimating the expected normal stock return 

We apply the market model in estimations of the expected normal stock return. Our decision is 

based on four reasons. First, the market model is, according to MacKinlay (1997), the most 

frequently used model for estimating the expected normal stock return. Second, the CAPM model 

has restrictions that are questionable (Pozo and Schroeder, 2016). Third, the explanatory power 

of the extra factors in the multifactor model is smaller (MacKinlay, 1997). Fourth, the market 

model is considered to be an improvement of the constant mean return model (MacKinlay, 1997). 

Using the market model, the expected normal stock return, E(Ri,t), is calculated as: 
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E(Ri,t) = αi + βiRmt + εjt,                      (2) 

 

Alpha (αi) and Beta (βi) are parameters that are estimated using the stock and market portfolio 

returns. Rmt is the return of the market portfolio, and εjt is the zero mean disturbance term. The 

zero mean disturbance term is assumed to equal zero and is normally distributed (Pozo and 

Schroeder, 2016). We decide to use the Standard and Poor‘s 500 Composite Index as the market 

portfolio. Using this portfolio is recommended by MacKinlay (1997), and Pozo and Schroeder, 

(2016), Seo et al. (2013) and Thomsen and McKenzie (2003) use it as their market portfolio, as 

well. 

 

3.1.7. Calculate cumulative abnormal return 

We accumulate the ARs during the event window (Pozo and Schroeder, 2016). We obtain the 

cumulative abnormal returns (CAR) by summing up ARs throughout the entire event window 

(Pozo and Schroeder, 2016). The CARi (τ1, τ2) is calculated as: 

 

               ∑      
  
             (3) 

 

3.1.8. Calculation of cumulative average abnormal return 

To enable us to measure the average proportional impact of the food recall on stock price, we 

calculate the cumulative average abnormal returns (CAAR). The CAARi (τ1, τ2) is computed as:  

 

CAARi ( 1,  2) = 
 

 
∑       

  
              (4) 

By examining the CAARi (τ1, τ2), it is possible to determine if the observed stock price changes 

are related to the recall or not (Pozo and Schroeder, 2016). To test our hypotheses, we apply the 

following test on our data: 

 

H0 = CAAR ( 1,  2  ≥ 0 

H1 = CAAR ( 1,  2  ≤ 0 
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The CAAR (τ1, τ2) is equal to zero if the recall has no impact on the stock price. Thus, we fail to 

reject the null hypothesis (  
 ). If a significant negative CAAR value is observed, we reject the 

null hypothesis (  
 ) and accept the alternative hypothesis (  

 ). 

 

3.2. Explanatory and Control Variables 

3.2.1. Measure effects of explanatory variables and food recall  

The analysis is expanded by analyzing variables that regulate the impact of the post-event 

cumulative abnormal returns. The aim of this evaluation is to assess how firm-specific, risk-

related, product-specific, and situational factors related to meat and poultry recalls and how the 

company that initiates the recall is connected to the observed abnormal returns. By doing this, we 

can test our hypotheses. We evaluate this by conducting linear regression models, which is a 

method that is commonly used to test hypotheses (Poole and O‘Farrell, 1971). Aligned with 

Poole and O‘Farrell (1971), the linear regression model is described as follows:  

 

             + ∑     +   
           (5) 

      

where CARi (τ1, τ2) is the dependent variable, X1, X2 … Xi ... X are the independent variables, 

and bi and xi are the regression coefficients. The regression coefficients represent the explanatory 

variables that we use to explain the CAR. The u is known as the stochastic disturbance term 

(Poole and O‘Farrell, 1971). 

 

3.2.2. Explanatory variables: Operationalization and justification 

We include seven variables in our analysis, Recall Size, Credit rating, Liquidity ratio, Solvency 

ratio, Type of pathogen, Severity of risk (FSIS classification) and Type of meat. We retrieved data 

on the first three variables, between the years 1993 and 2015, via Thomson Reuters Datastream. 

We obtained the data on the remaining three variables from the FSIS website (USDA, 2016b). 

Definitions and justifications for each variable are presented below: 

 

1. Recall size, defined as the number of pounds that the affected company recalled during the 

recall process. We expected that larger recall volumes caused a more negative impact on the 

abnormal stock return compared to smaller ones. The data were calculated using the natural 

logarithm to limit potential heteroskedasticity. 
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2. Credit rating indicates whether stock price reactions are amplified or mitigated because of 

the company‘s credit rating, the justification being that changes in a firm‘s credit rating affect 

the stock price (Holthausen and Leftwich, 1986; Parnes, 2008). Companies with excellent 

financial ratios (AAA) experience larger shareholder losses following a product recall (Rupp, 

2004). A greater negative stock market reaction occurs for financially strong companies 

(Barber and Darrough, 1996). 

 

3. Two different Liquidity ratios were used in the analysis of the liquidity: current ratio and 

quick ratio. Saleem and Rehman (2011) state that liquidity ratios are used to evaluate a 

company‘s ability to meet its short-term obligations. Furthermore, they argue that 

shareholders take liquidity ratios into account when evaluating a company.  

 

4. The Solvency ratio is analyzed by using the debt-to-total-assets ratio. Solvency ratios are 

utilized to assess a company‘s ability to withstand temporary setbacks or large losses for a 

longer period (Thomasson et al., 2013: 319). Gallizo and Salvador (2006) find that 

accounting variables impact stock price.  

 

5. Type of pathogen, i.e., E. coli, Listeria, and Salmonella, is converted into dummy variables 

that range from 1 to 3. Our research is limited to these three pathogens because FSIS 

specifies only those three in the recall announcements. The justification for this is found in 

Batz et al. (2011), who find that the three pathogens cause varying levels of liability costs 

and illnesses and deaths. Additionally, Wang, Salin and Hooker (2002) find that recalls 

caused by pathogens, rather than, for example, mislabeling, cause more negative stock 

market reactions. Aligned with Wang et al. (2002), we expect more adverse stock market 

reactions caused by pathogens that inflict larger liability costs and human suffering. 

 

6. Severity of risk is based on the three FSIS classifications, Class 1, 2 and 3. This is justified by 

the idea that Class 1 recalls are anticipated to have a larger negative abnormal return than 

Classes 2 and 3, according to Pozo and Schroeder (2016).  Contradictorily, Seo et al. (2013) 

did not find that less severe recalls cause negative stock price reactions. Because of 

inconsistent results we examine this explanatory variable again. 

  

7. Types of meat, i.e., beef, pork or poultry, are converted into dummy variables that range from 

1 to 4. Marsh et al. (2004) finds that recalls regarding beef and pork products cause a larger 
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decline in customer demand compared to poultry products. Pozo and Schroeder (2016) state 

that a decrease in demand affects the stock price. Thus, we expect that beef and pork recalls 

have a more significant impact stock price compared to poultry recalls.  

 

One control variable is used to improve the predictability of the model and overcome 

misspecification issues (Pozo and Schroeder, 2016). The control variable in this study is aligned 

with Fama and French (1992) but is also used in recent studies (Pozo and Schroeder, 2016; 

Savor, 2012): 

 

1. Firm size. Market value and market capitalization are used as the market proxy for firm size. 

These two values are measured as the natural logarithm of market capitalization and firm size 

to limit potential heteroskedasticity within the data. As in Pozo and Schroeder (2016), we 

calculated the market value ten trading days prior to the recall. 

 

Table 2 presents a summary of the operationalization of all the explanatory variables that this 

thesis uses to test our hypotheses.  
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Table 2 - Hypotheses and operationalization of explanatory variables  

Hypotheses Factors Explanatory variables Inherent components Operationalization 

H1 Not applicable Stock return CAR Absolute number 

H2 Firm-specific Credit Rating Rating A Dummy variable 

Rating B Dummy variable 

Rating C Dummy variable 

H3 Firm-specific Liquidity Current ratio Absolute number 

Quick ratio Absolute number 

H4 Firm-specific Solvency Debt-to-shareholder equity Absolute number 

Debt-to-total asset Absolute number 

H5 Risk-related Severity of risk Class 1 Dummy variable 

Class 2 Dummy variable 

Class 3 Dummy variable 

H6 Risk-related Type of pathogen E.coli Dummy variable 

Listeria Dummy variable 

Salmonella Dummy variable 

H7 Product-specific Type of meat Pork Dummy variable 

Poultry Dummy variable 

Beef Dummy variable 

Mixed Dummy variable 

Data from the author‘s own compilation based on Seo et al. (2013). The table describes how our hypotheses are 

operationalized. Every row illustrates how the individual hypothesis is operationalized. The Hypotheses column 

shows the seven hypotheses. The Factors column shows each hypothesis‘s corresponding factor (see: Figure 1). No 

factor is applicable for Hypothesis 1 because it regards all types of recalls without any distinction of specific 

explanatory variables. In the middle column, the hypothesis‘s explanatory variable is presented. Every explanatory 

variable consists of several inherent components, which are displayed in the second column to the right. The 

Operationalization column shows how each inherent component is coded, as either an Absolute number or a Dummy 

variable. 

 

3.3 Statistical Assumptions and Tests 

In order to accurately conduct our statistical analysis, it is important to acknowledge and examine 

the collected data related to the recalls and to perform required adjustment of our data, thus 

enabling us to get accurate and valid results. In our initial data sample we concluded that there 

exist incomplete data and overlapping event windows. These observations were removed.  

 

The number of assumptions that need to be satisfied to conduct a regression analysis varies 

depending on the objective of the research; however, four fundamental assumptions need to be 
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addressed (Poole and O‘Farrell, 1971). These four assumptions are: normality, linearity, 

statistical independence, and homoscedasticity (Poole and O‘Farrell, 1971). Additionally, when 

conducting a linear regression that has several explanatory variables, it is important to 

acknowledge the effect that a large number of independent variables can have on the accuracy of 

the regression and reliability of the results. Since our sample is medium sized (n = 156) and the 

regression analysis includes seven (all recalls) and thirteen explanatory variables (Class 1), 

excluding one control variable, we are aware of potential biases that our results may be subject 

to. We test for the four fundamental assumptions to ensure an accurate and reliable data sample to 

conduct our analysis on.  

 

First, we performed a P-P plot to check our normal distribution. Since non-normality can have an 

impact on the statistical analysis (Fama, 1976; Kolari and Pynnönen, 2011). As can be seen in 

Appendix 1, the distribution forms an s-shaped pattern, indicating that non-normality exists 

within our dependent variable. The non-normality was confirmed by our Kolmogorov-Smirnov 

and Shapiro-Wilk tests (see: Appendix 1). To mitigate the non-normality effect, we first 

identified the outliers by performing Mahalanobis and Cook tests (see: Appendix 2). Second, we 

excluded all observations that had a value greater than our analysis critical value (see: Chi-Square 

Distribution Table). Our critical value is 14,067 since our degree of freedom is seven and the 

chosen probability for the conducted analysis is X
2
 = 0,050. With a critical value of 14,067, we 

had to remove eight observations (5,5 percent) that were identified as outliers according to our 

performed Mahalanobis and Cook‘s tests. Following this, we ran Kolmogorov-Smirnov and 

Shapiro-Wilk normal distribution tests a second time (see: Appendix 3) to check how these 

changes had impacted our data. Because the p-value within the Shapiro-Wilk test now had risen 

above 0,05, we can state that the adjusted data is normally distributed for Models 2, 3 and 4 but 

not for Model 1. 

 

We tested for potential heteroskedasticity through a Glejser test. The result, shown in Appendix 

4, does not reveal significant values, and it is therefore possible to conclude that there exists no 

heteroskedasticity problem among our explanatory variables. We also perform a Durbin-Watson 

test (see Appendix 5) to check for statistical interdependence and autocorrelation among our 

explanatory variables. Our Durbin-Watson value (2,001) turned out to be close to the ideal value 

of 2,0, which meant that no adjustment had to be made. 
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We compute the variance inflation factor (VIF) to quantify how inflated the variance of the 

estimated regression coefficients are in comparison to when the predictor variables are not 

linearly related. The VIF describes how much multicollinearity exists in our linear regression 

analysis. Looking at Appendix 6, we can conclude that most predictors that are used in the 

analysis are either not correlated (value of 1) or are moderately correlated (value between 1 and 

5). In Appendix 6, however, we can see that two of our explanatory variables (Class 1 and 2) 

have a value that exceeds ten, thus indicating high correlation. We disregard the high VIF-values 

for Class 1 and 2 because they are dummy variables. As our grounds for this decision, we 

performed a two-tailed Pearson Correlation Coefficients test to examine the underlying cause for 

the high VIF-values. As expected, the reason for the high VIF-values is that there exists a strong 

negative correlation between the dummy variables. The negative correlation is due to the 

construction of the dummy variables.  
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4. Sample Data 

In this section, we describe from where and how we collect our recall sample data. We also 

provide a summary of all the inherent components of the explanatory variables that we use to 

describe and analyze the observed abnormal stock returns. 

 

4.1. Company and Recall Data 

Due to the nature of this study, all food recalls in this study must have been made by publicly 

listed companies and regard a meat or poultry product. The recall sample is between January 

1994 and February 2016. Recall data is collected from the USDA FSIS recall archive. Currently, 

FSIS only reveals data from January 7, 1994, and onwards, consequently limiting our time period 

(USDA, 2016b). Our sample selection is summarized in Table 3: 

 

Table 3 - Sample selection 

       

Initial sample  1485 

 Non-publicly traded companies -1321 

 Incomplete data or overlapping events -10 

 Multivariate outliers -8 

Final sample  146 

 

The table describes our sample selection. Overall we identified 1.485 recalls between January 7, 1994, and January 

25, 2016. We removed 1.321 events because they were related to non-publicly traded companies. Another ten events 

were removed because they contained incomplete data or had overlapping events. Finally, eight events are removed 

because of multivariate outliers (see: Section 3.3). The final sample consists of 146 recall events, which equals 9,8 

percent of the initial sample.  

 

As seen in Table 3, 1.485 recalls occurred between January 7, 1994, and January 25, 2016. We 

used Thomson Reuters Datastream and Bloomberg Business to identify if the companies are, or 

have been, publicly traded on either the New York Stock Exchange (NYSE) or NASDAQ. 

Overall, we identified 156 recalls made by thirty-one publicly listed companies. Ten events are 

removed because of insufficient and unreachable data or overlapping events. Another eight 

events are removed because they are multivariate outliers (see: Section 3.3). The final sample is 

146 events. The daily adjusted stock prices and Standard and Poor‘s 500 Composite Index (S&P 

500) were collected from Thomson Reuters Datastream. Due to the estimation window and event 



24 

 

window, we collect data on stock prices and S&P 500 255 trading days prior to and 20 days after 

every recall.  

 

Between 1994 and 2016, 692 million pounds of meat and poultry products were notified to be 

recalled by FSIS. Out of these 692 million pounds, 279 million pounds were related to publicly 

traded companies. Publicly listed companies represent 10,5 percent of the total number of recalls 

but over 40 percent of the total pounds recalled. Appendix 7 presents the public companies that 

made recalls, the number of recalls and the number of pounds between 1994 and 2016. 

 

4.2. Descriptive Statistics 

Appendix 8 presents summary statistics for all the explanatory variables that we use to explain 

the cumulative abnormal stock returns following a food recall. The number of observations for 

debt-to-shareholder equity and market capitalization varies because we are unable to attain this 

data for eight food recalls. We therefore chose to exclude these observations. The number of 

outstanding shares at the recall date does not contain any decimals, since there exist only integers. 
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5. Empirical Results  

This section presents our empirical results. First, we describe the overall results in a descriptive 

manner. Second, we present the relationship between recalls and the explanatory variables that 

are tested. Finally, we present the significant findings of our regression analysis, the implication 

of our findings and how this relates to previous research. 

 

5.1. Analysis of Hypothesis 1 

Table 4 provides a detailed overview of the CAAR along with the t-statistics for all the FSIS 

recall classifications during the four different event periods (t = -5 to t = 20), (t = 2 to t = 20), (t = 

0 to t = 20) and (t = 1 to t = 20). 

 

So far there has been no general agreement as to whether there exists information leakage to the 

stock market prior to the official announcement day.  

 

As seen in Table 4, our results do not indicate that information regarding Class 1, 2 and 3 recalls 

is leaking to the stock market before the official announcement day. Our results therefore support 

the conclusion drawn by Pozo and Schroeder (2016) that there exists no information leakage to 

the stock market prior to an announcement day. However, our finding goes against findings 

presented by Thomsen and McKenzie (2001). They find information leakage prior to the official 

announcement day. This difference is most likely due to the fact that we were able to collect 15 

years of additional data, since our estimation and event windows and the calculation of abnormal 

return are identical to Thomsen and McKenzie (2001).  

 

Because we do not find support for information leakage, for consistency and accuracy purposes 

and with support of Savor (2012), we disregard event windows starting before t = 1 from further 

analysis. There exists no information about the specific time when the recall announcement 

occurred. We are therefore unable to establish if the market can trade on information during t = 0. 

Hence, for consistency, the announcement day is not included. Additionally, as mentioned earlier, 

a larger event window decreases the accuracy of the analysis (Pozo and Schroeder, 2016).  
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Table 4 - Cumulative abnormal average return for all FSIS Recall Classifications 

 

Event-day 
All recalls 

(%) 

Class 1  

(%) 

Class 2 

(%) 

Class 3 

(%) 

All recalls 

(%) 

Class 1 

(%) 

Class 2 

(%) 

Class 3 

(%) 

 

 

All recalls  

(%) 

Class 1  

(%) 

Class 2 

(%) 

Class 3 

(%) 

All recalls 

(%) 

Class 1 

(%) 

Class 2 

(%) 

Class 3 

(%) 

-5 0,0 0,1 -0,1 -0,3              

-4 -0,1 0,0 0,0 -1,2              

-3 0,0 0,2 -0,3 -0,7              

-2 -0,1 0,0 -0,2 -0,2 -0,1 -0,2 0,1 0,5          

-1 0,0 0,1 0,0 0,0 0,0 -0,1 0,3 0,7          

Anncemt. 

day  
0,1 0,1 0,5 -0,1 0,1 -0,1 0,7 0,6  0,1 0,0 0,5 -0,1     

+1 -0,1 -0,1 -0,1 0,7 -0,1 -0,3 0,2 1,5  -0,1 -0,2 -0,1 0,8 -0,2 -0,2 -0,5 0,9 

+2 -0,2 -0,4 0,3 0,9 -0,2 -0,6 0,5 1,6  -0,2 -0,5 0,2 0,9 -0,3 -0,5 -0,2 1,0 

+3 0,0 -0,4 0,6 1,3 -0,1 -0,6 0,8 2,0  -0,1 -0,5 0,6 1,3 -0,2 -0,5 0,1 1,4 

+4 -0,3 -0,8* 0,5 1,2 -0,3 -0,9 0,7 1,9  -0,3 -0,8** 0,5 1,2 -0,5* -0,8** 0,0 1,3 

+5 -0,4 -0,8* 0,5 0,9 -0,4 -1,0 ** 0,7 1,6  -0,4 -0,9** 0,5 0,9 -0,5* -0,9** 0,0 1,0 

+6 -0,3 -0,9** 0,7 1,4 -0,4 -1,1 ** 0,9 2,1  -0,4 -1,0** 0,6 1,5 -0,5* -1,0** 0,1 1,5 

+7 -0,4 -1,0** 0,7 1,6 -0,4 -1,2 ** 0,9 2,3  -0,4 -1,1** 0,7 1,6 -0,5* -1,0** 0,2 1,7 

+8 -0,2 -0,9** 1,1 1,6 -0,2 -1,1 ** 1,4 2,4  -0,3 -1,0** 1,1 1,7 -0,4 -1,0** 0,6 1,8 

+9 -0,5 -1,3** 1,0 1,8 -0,5 -1,5 ** 1,3 2,5  -0,5 -1,4** 1,1 1,8 -0,6* -1,3** 0,6 1,9 

+10 -0,6 -1,5** 1,1 1,9 -0,6 -1,7 ** 1,5 2,7  -0,6 -1,6** 1,2 2,0 -0,7* -1,6** 0,7 2,1 

+11 -0,8* -1,7** 0,8 1,9 -0,8 * -1,9 ** 1,0 2,6  -0,9* -1,8** 0,8 1,9 -1,0** -1,8** 0,3 2,0 

+12 -0,7 -1,5** 0,8 1,7 -0,7 -1,7 ** 1,1 2,4  -0,7* -1,6** 0,8 1,7 -0,8* -1,6** 0,4 1,8 

+13 -0,9 -1,8** 0,4 2,6 -0,9 * -2,0 ** 0,7 3,3  -1,0* -1,9** 0,4 2,6 -1,1** -1,9** -0,1 2,7 

+14 -0,8 -1,5** 0,0 2,2 -0,8 -1,6 ** 0,3 2,9  -0,8* -1,5** 0,1 2,2 -0,9* -1,5** -0,4 2,3 

+15 -0,8 * -1,4** 0,1 1,5 -0,8 * -1,6 ** 0,4 2,2  -0,9* -1,5** 0,1 1,3 -1,0* -1,5** -0,4 1,6 

+16 -0,7 -1,1 -0,4 1,6 -0,7 -1,2 * -0,2 2,3  -0,8 -1,1* -0,5 1,6 -0,9* -1,1* -0,9 1,7 

+17 -0,8 -1,0 -0,6 1,5 -0,8 -1,2 * -0,4 2,2  -0,8 -1,1* -0,6 1,5 -0,9* -1,1* -1,1 1,6 

+18 -1,1 * -1,3* -0,9 0,7 -1,0 * -1,5 ** -0,7 1,5  -1,1* -1,4** -0,9 0,8 -1,2** -1,3** -1,4 0,9 

+19 -1,2 ** -1,6** -1,0 1,4 -1,2 ** -1,8 ** -0,7 2,1  -1,3** -1,7** -1,0 1,4 -1,4** -1,6** -1,4 1,5 

+20 -1,5 ** -1,8** -1,6 1,4 -1,5 ** -1,9 ** -1,4 2,1  -1,5** -1,8** -1,7 1,5 -1,6** -1,8** -2,1** 1,5 
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(continued) The table illustrates the cumulative abnormal average returns (CAAR) for All Recalls and the three 

individual classifications. All Recalls is calculated as the weighted average of the three classifications. The table 

contains four different event periods (t = -5 to t = 20), (t = 2 to t = 20), (t = 0 to t = 20) and (t = 1 to t = 20). The 

CAAR value is presented as a percentage in columns All Recalls, Class 1, 2 and 3. Each significant observation is 

displayed with one or two asterisks, reflecting the level of significance.  

 

We observe negative stock price reactions four days after the official recall event. This finding 

suggests that it takes the stock market several days to interpret the information provided by FSIS 

and the affected company. As seen in Table 4, there exist variations between the different FSIS 

recall classifications. Class 1 stock price reactions are significant between days 4 and 20. Class 2 

price reactions are significant during day 20, while Class 3 price reactions are not significant for 

the entire event window. Accordingly, we fail to reject the null hypotheses for Hypotheses 1: 

 

  
  A food recall does not negatively impact the affected company‘s stock price. 

 

The failure to reject   
  indicates that recalls per se do not cause negative stock price reactions. 

However, we find significance regarding Class 1 and 2 recalls. Thus, we cannot dismiss recalls as 

having no effect on stock price reactions. Consequently, there must exist explanatory variables 

explaining the impact that recalls have on stock price reactions. The failure to reject   
  is 

consistent with Pozo and Schroeder (2016) and Thomsen and McKenzie (2001). Furthermore, 

Thomsen and McKenzie (2001) state that a plausible reason for this outcome is that the stock 

market solely responds negatively to Class 1 recalls due to the related health hazards. Because the 

direct costs associated with all types of recalls are alike, the predominant differentiation of Class 

1 is that it affects the profitability of the company by decreasing the company‘s expected 

revenues. Considering that revenues are influenced by consumer reactions, it may be argued that 

stock markets respond to adverse implications on the demand side. 

 

The significant negative stock price reaction at day 20 (t = 20) for Class 2 is not aligned with 

previous research (Thomsen and McKenzie, 2001; Pozo and Schroeder, 2016; Seo et al., 2013). 

A plausible explanation for the significant negative reaction is that our data contains an extreme 

value at day 20 (t = 20) that was not in the data in previous research: Tyson Foods Class 2 recall 

in 2014, with a 10,19 percentage decrease in their stock price, which consequently influenced our 

CAAR for Class 3 (t = 20).  
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Lastly, focusing on interval [0 to +20] among Class 1 recalls, the impact of CAAR at day 5 and 

20 equals a decrease by 0,90 and 1,80 percent, respectively. With an average of 651 million 

outstanding shares (see: Appendix 8) with an average price of $26 per share, the reduction in 

market equity (firm value) is on average approximately $152 million (t = 5) and $304 million (t = 

20). 

 

5.2. Regression Analysis of Post-event Returns 

In this section, the results for our regression analysis show which explanatory variables affect the 

magnitude of the stock price reaction. The dependent variable is CAR over the event window 

period, t = 1 to t = 20. Table 5 shows the results from our four models, all with different post-

event periods.  

 

Table 5 - Linear regression for All FSIS recalls classification using Models 1-4 

Dependent variable: CAR  
Model 1 

t = [+1, +5] 

Model 2 

t = [+1, +10] 

Model 3 

t = [+1, +15] 

Model 4 

t = [+1, +20] 

 
     

 Recall Size 0,000 -0,001 -0,002 -0,05** 

  [0,001] [0,023] [-0,002] [0,002] 

 Class 1 -0,004 -0,004 -0,008 -0,030** 

  [0,011] [0,013] [0,015] [0,017] 

 Class 2 -0,012 -0,018 -0,017 -0,026* 

  [0,012] [0,014] [0,016] [0,018] 

 Debt-to-total asset -0,020 -0,029 -0,054 -0,066* 

  [0,027] [0,031] [0,035] [0,040] 

 Current ratio 0,003 0,003 0,001 0,002 

  [0,008] [0,009] [0,001] [0,012] 

 Quick ratio -0,004 -0,006 0,001 -0,018 

  [0,014] [0,016] [0,019] [0,021] 

 Constant  -0,007 -0,002 -0,005 -0,096** 

      

N  146 146 146 146 

R
2
  0,050 0,069 0,080 0,094 
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(continued) The table presents the linear regression for Class 1, 2 and 3 combined, during four different event 

periods: Model 1, 2, 3 and 4. Each inherent component of Class 1, 2 and 3 recalls are listed in the first column to the 

left. The following columns display the regression coefficient for the individual models. The regression coefficient 

illustrates the change in the dependent variable for one unit of change in the explanatory variable while all other 

variables are kept constant. The two bottom rows show the number of observations (N) and the coefficient of 

determination (R
2
). Significant findings are displayed with either one or two asterisks, reflecting the level of 

significance.  

 

Aligned with Pozo and Schroeder (2016), our adjusted R
2
 value is small. This shows that our 

variables explain a low degree of the variability of the response data around its mean. 

Nevertheless, our adjusted R
2
 is not an exceptionally low value; rather, its level is consistent with 

previous finance literature (Pozo and Schroeder, 2016).  

 

The results show that the coefficient of Recall Size is negative in three out of four models but 

only statistically significant for Model 4. As the event horizon increases, this explanatory variable 

increases in absolute numbers. This indicates that an increase in Recall Size has a tendency to 

cause larger stock price reaction relative to smaller recalls, but not consistently.  

 

The coefficient of Class 1 is negative for all modes but only significant in Model 4. This implies 

that it takes the market several trading days to interpret the recall information and that Class 1 

recalls have a tendency to cause larger stock price reactions compared to other recall 

classifications. Interestingly, the Class 2 coefficient is negative for all four models, and also 

significant in Model 4. Table 6 presents the linear regression for FSIS recalls in Class 1 using 

models 1 through 4. 

 

The R
2
 values for Table 6 for all the models are notably higher than compared to Table 5. Our R

2
 

values are also consistently higher than the latest published article‘s results (Pozo and Schroeder, 

2016). This indicates that our models explain a higher degree of the variability of the response 

data around its mean than any previous research conducted within this field. 

 

The results regarding Class 1 (see: Table 6) do not display any significance in terms of Recall 

Size compared to the regression comprising All recalls, where significance is found (see: Table 

5). We argue that the absence of significant findings regarding Recall size is because Recall Size 

is overshadowed by the market‘s focus on the health hazards that constitutes a Class 1 recall. We 

argue that this shift in focus may be due to the increased financial risk that deaths or human 
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suffering may cause an affected company, consequently diluting the effect of recall size. This 

postulation is further supported by our significant finding of the Debt-to-asset variable, showing 

that the market evaluates the company‘s financial abilities to absorb these potential liabilities. 
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Table 6 - Linear regression analysis for Class 1 recalls using Model 1-4  

Dependent variable: CAR  
Model 1 

t = [+1, +5] 

Model 2 

t = [+1, +10] 

Model 3 

t = [+1, +15] 

Model 4 

t = [+1, +20] 
 

     

 Recall size 0,000 -0,001 -0,002 -0,05** 

  (0,001) (0,023) (-0,002) (0,002) 

 Credit rating A 0,002 0,003 0,004 -0,019 

  [0,010] [0,011] [0,013] (0,017) 

 Current ratio -0,010 -0,006 -0,004 -0,017 

  [0,010] [0,011] [0,013] [0,012] 

 Debt-to-total asset -0,034 -0,034 -0,020 -0,096** 

  [0,034] [0,040] [0,047] [0,043] 

 Listeria 0,041 -0,059** -0,062 -0,051** 

  [0,025] [0,030] [0,035] [0,032] 

 Salmonella 0,024 0,051*                  0,057* -0,027 

  [0,024] [0,029] [0,034] [0,031] 

 E. coli 0,023 0,048* 0,055* -0,018 

  [0,022] [0,028] [0,032] [0,030] 

 Extraneous material 0,014 0,039 0,047 -0,042 

  [0,024] [0,029] [0,034] [0,031] 

 Misbranded  0,019 0,048 0,070 -0,018 

  [0,038] [0,046] [0,053] [0,050] 

 Miscellaneous 0,047 0,083* 0,097* -0,035 

  [0,039] [0,076] [0,054] [0,050] 

 Processing defect 0,020 0,042 0,059 -0,035 

  [0,029] [0,034] [0,040] [0,037] 

 Undeclared allergen  0,030 0,051* 0,063* -0,033 

  [0,024] [0,028] [0,033] [0,030] 

 Undeclared substance 0,070 0,100** 0,112** 0,090 

  [0,027] [0,033] [0,038] [0,035] 

 Constant  -0,019 -0,031 -0,034 0,099** 

      

N  146 146 146 146 

R
2
  0,050 0,069 0,080 0,094 
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(continued) The table presents the linear regression for FSIS recalls in Class 1 using Models 1 through 4. Each 

inherent component of Class 1 recalls is listed in the first column to the left. The following columns display the 

regression coefficient for the individual models. A regression coefficient illustrates the change in the dependent 

variable for one unit of change in the explanatory variable while all other variables are kept constant. All four models 

start one day after the announcement day; however, they end at different days. The two bottom rows show the 

number of observations (N) and the coefficient of determination (R
2
). Significant findings are displayed with either 

one or two asterisks, reflecting the level of significance.  

 

Previous studies have failed to investigate the underlying recall reason for Class 1 recalls (Pozo 

and Schroeder, 2016; Seo et al., 2013; Thomsen and McKenzie, 2001). Interestingly, we find 

significant support for the idea that two of the three pathogens, Listeria and Salmonella, 

negatively affect the stock price, while E. coli positively affects stock price. Therefore, we can 

see that the stock price reaction differs depending on what causes the Class 1 recall. Furthermore, 

we argue that E. coli exhibits a positive trend that is significant because E. coli has the lowest 

impact on the annual disease burden and lowest number of deaths in relation to number of 

illnesses amongst Listeria, Salmonella and E. coli (Batz et al., 2011), attributes that we believe 

are taken into consideration by the stock market in its reevaluation process. 

 

5.2.1 Solvency: Debt-to-total assets 

5.2.1.1 Solvency: All recall classes and Class 1  

As can be seen in Table 5, debt-to-asset is negative in all event period models. In Model 4, the 

value is negative and statistically significant. This indicates that companies with lower debt-to-

asset ratios experience more negative stock price reactions following recalls. Recalls bring 

financial strain upon companies. We find that the average decrease in firm value can amount to 

$304 million. The average direct cost for recalls is $10 million (Yannopoulou et al., 2010). 

Aligned with Thomasson et al. (2013:319), we believe that the stock market assesses affected 

companies‘ ability to survive setbacks and losses. We argue that this is why the debt-to-asset 

variable shows significant findings in our results for all recall classes.  

 

The stock market reacts more negatively to low solvency when companies issue Class 1 recalls 

(see: Table 6). A plausible explanation for this is that Class 1 recalls are more expensive than 

Class 2 and 3 (Pozo and Schroeder, 2016). Consequently, more severe recalls can potentially 

bring larger financial strain upon companies compared to less severe recalls. This would be why 

the stock market assesses the affected companies‘ ability to cope with large financial setbacks. 

Accordingly, we reject the null and accept our alternative hypotheses for Hypothesis 4: 
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  There is a significant difference regarding stock price reaction following a food recall 

between companies with high solvency and those with low solvency. 

 

5.2.2 Severity of risk 

Appendix 9 shows that the stock price reaction differs depending on the recall class. The stock 

market reacts more negatively to Class 1 recalls than to Class 2 and 3 recalls (see: Table 5). 

These results confirm previous findings by Pozo and Schroeder (2016) and Thomsen and 

McKenzie (2001). Our finding is inconsistent with Seo et al. (2013) that severity of risk does not 

have a negative impact on firm value among food-related companies. The contradictory results 

from Seo et al. (2013) are most likely due to the different methods applied when operationalizing 

the variables that determine severity of risk, which Seo et al. (2013) defined as the number of 

people who either got sick or died, while our study used FSIS recall classification as the 

operationalization of the risk variable.  

 

With our results as a basis, we conclude that the FSIS recall classifications, or severity of risk, 

impact the magnitude of the stock price reactions following food recalls. Thus, we reject the null 

hypothesis and accept the alternative hypothesis for Hypothesis 5: 

 

  
  There is a significant difference regarding stock price reaction following a food recall with 

high and low risk severity. 
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5.2.3 Type of pathogen 

In Figure 6 we present the CAAR for the three pathogens, i.e., E. coli, Listeria and Salmonella.  

 

Figure 6 - Cumulative Average Abnormal Return for FSIS Recall Classification 1 

 

The figure shows the CAAR for the three different pathogens that exist among recall Class 1. The Y-axis displays 

the CAAR in percent. The X-axis is a timeline. Day zero is the recall announcement day, which is indicated with a 

double solid line. 

 

Figure 6 displays the CAAR plotted between five days prior, and twenty days after the 

announcement. The magnitude of stock price reactions varies depending on the type of pathogen 

involved in a recall. Noteworthy is that Listeria is the only pathogen that were we have found 

significant results regarding the decline in CAAR. Additionally, Figure 6 applies a different event 

window. Hence, conclusions regarding the impact of E. Coli and Salmonella are not to be drawn. 

Listeria causes on average the most negative stock price reaction.  

 

Focusing on the regression analysis in Table 6, we can see that Listeria in three out of four 

models has a negative coefficient, which confirms the trend seen in Figure 6. Both E. coli and 

Salmonella demonstrate significant positive stock market reaction in Model 2 (t = 1 to 10) and 

Model 3 (t = 1 to 15) (see: Table 6). 

 

The results presented in this section clearly show that the stock market reacts most negatively to 

recall announcements involving Listeria. This was expected since Batz et al. (2013) find that 

Listeria is the pathogen that has the highest hospitalization and death ratios among the three 

pathogens. Our findings also reveal that the stock prices significantly decline several days after 
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official recall announcement, thus we believe that the stock market participants await additional 

information not found in the initial announcement by FSIS.  

 

The lack of sufficient recall information within the stock market may also explain the noteworthy 

finding of significant positive market reactions following E. coli and Salmonella announcements. 

We believe that the stock market reacts positively because the recalls do not involve extremely 

hazardous pathogens such as Listeria. It is not uncommon that hospitals and health agencies treat 

and gain information about illnesses and hospitalization before FSIS has established the exact 

pathogen and made an announcement (Thomsen and McKenzie, 2001). Why E. coli and 

Salmonella do not exhibit negative stock reactions during our event window is because the 

market has already gained knowledge about these illnesses and hospitalizations, and the potential 

upcoming recall, prior to our event window. Thus, we argue that it is plausible to assume that the 

stock market has adjusted for it. Consequently, when it is announced by FSIS that the recalls, 

with certainty, do not involve Listeria, the market positively adjusts for this information.  

 

Another plausible explanation for the positive stock price reaction after E. coli and Salmonella 

recalls could be that investors collectively misinterpret and underestimate the long-term 

implication of the recall information. We therefore argue that the stock market may not be fully 

efficient because it might overvalue the stock in a short-term perspective. This could be an 

indication that Malkiel (2003) statement, about the market not being fully efficient at all time, is 

accurate.   

 

One contributing explanation for this finding is that the stock market already holds general 

information about these types of recalls when announcements are made. This information may 

come from stakeholders such as hospitals, laboratories, and affected customers. Our findings 

reveal that the stock market reaction depends on what pathogen is involved in the recall. 

Therefore we reject the null hypothesis (  
 ) and accept the following alternative hypothesis: 

 

  
  There is a significant difference regarding stock price reaction following a food recall with 

high and low risk severity. 
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5.3. Summary of our Findings and the Final Model 

In this chapter, we have presented the conclusions that can be drawn from our analysis. The main 

findings in this paper can be summarized as follows: 1) Not all recalls cause a negative stock 

price reaction. 2) Stock price reactions vary largely for companies with high versus low solvency. 

3) Stock price reactions vary considerably between different pathogens involved in Class 1 

recalls. 

 

5.3.1. Food recall: The final model 

Figure 7 presents a comprehensive model of all the explanatory variables that 1) we find to have 

a significant impact on stock price, and 2) past studies have found to have a significant impact on 

stock price and that we do not rebut.  

 

Figure 7 - A comprehensive model: Explanatory variables and stock price  

 

The figure illustrates a comprehensive model of the explanatory variables that have a significant impact on stock 

price. It combines our findings with the findings of Pozo and Schroeder (2016), Seo et al. (2013), Salin and Hooker 

(2001) and Thomsen and McKenzie (2001). Firm-specific factors are variables that exist prior to the recall and that 

the company brings into the recall process. Risk-related factors are variables that express the characteristics of the 

actual recall. They are determined during the start of the recall process. The asterisk shows that Severity of risk has 

been investigated by previous research; however because of inconsistent results we examine this explanatory 

variable again. Situational factors are a variable that expresses the level of media coverage that a recall receives. 

Because media coverage typically starts after a FSIS announcement, it is placed at the recall process. Stock price 

reaction extends only after the FSIS recall announcement because our findings show no significant stock price 

reaction until after the FSIS announcement.  
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To make the model more illustrative, we have bundled the variables into three separate 

categories: firm-specific, risk-related and situational. If we compare Figure 2, the initial model 

presented in this paper based solely on previous research, with Figure 7, three differences exist. 

First, two explanatory variables are added to the model, Solvency and Type of pathogen. This 

implies that when assessing the impact of a food recall on the affected company, it is important 

look beyond the variables established by previous research. To get a comprehensive 

understanding of the magnitude of the recall, it is imperative to also look at how solvent the 

affected company is and if either E. coli, Listeria or Salmonella are involved.  

 

The second difference between Figure 2 and 7 is the positioning of the stock price reaction. 

Aligned with Pozo and Schroeder (2016) and Seo et al. (2013) but in contrast to Thomsen and 

McKenzie (2001), we find that there exists no information leakage prior to a recall 

announcement. In our comprehensive model, we disregard previous findings stating that 

information leakage and significant stock market reactions occur on the announcement day 

because our findings are based on a larger and more extensive set of data. We find significant 

reactions in stock price after four days. This may indicate that the information released by FSIS at 

the announcement is insufficient or difficult for the stock market to interpret, thus causing a four-

day lag effect following the recall.  
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6. Conclusions and Implications 

More than 53 million Americans fall ill from foodborne illnesses each year, consequently 

resulting in 128,000 people being hospitalized and 3,000 deaths. Food safety and health issues are 

a growing concern among consumers in the United States. Recent evidence suggests that more 

than 50 percent of consumers have stopped eating a particular food either permanently or 

temporarily as a result of a recall. In addition to growing consumer concerns, food recalls 

generally have a significant economic impact on the affected company (Doménech et al., 2007).  

 

To limit the potential risk of recalls, companies implement food safety detection systems, 

strategies and routines (Pozo and Schroeder, 2016). Additionally, Pozo and Schroeder (2016) 

state that if too many resources are spent on safety measures, it may lead to inefficiency, while 

too little may not prevent recalls, consequently resulting in even larger costs. Thus, companies 

today face the challenge of determining the adequate amount of financial resources that are to be 

allocated to ensure food safety for their customers. For these safety measures and prevention 

strategies to be as efficient as possible, it is important to establish what factors have the largest 

impact before, during and after a recall. We have chosen to do this by examine food recalls‘ 

impact on the stock prices of affected companies, an approach previously used by Pozo and 

Schroeder (2016), Seo et al. (2013) and Thomsen and McKenzie (2001).  

 

The aim of this paper is therefore to investigate the magnitude of food recalls on the affected 

company‘s stock price. The paper also examines explanatory variables that can help explain the 

stock price reaction following a food recall. Lastly, we develop a comprehensive model of the 

explanatory variables that have a significant impact on stock price. 

 

The findings of our study extend the general knowledge regarding what specific factors are at 

play before, during and after recall. Additionally, we are the first to conduct an analysis of the 

reasons for Class 1 recalls. This had been overlooked by Pozo and Schroder (2016) and Seo et al. 

(2013), even though recalls were established to have a significant negative effect on stock price 

by Thomsen and McKenzie (2001). One of the more significant findings to emerge from this 

study is that we find large variations in the stock price reactions following E.coli, Listeria and 

Salmonella recalls. In relation to this, we find indications that the market underreact to short-term 

recall information. This observation may indicate that investors act irrational in a short-term 

perspective. Finally, our findings quantify the explanatory variables‘ impact on stock price. We 
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use our findings to develop practical food safety guidelines that managers can use when creating 

efficient risk-management strategies. 

 

The main findings in this paper can be summarized as follows: 1) Not all recalls cause a negative 

stock price reaction. 2) Stock price reactions vary considerably for companies with high versus 

low solvency. 3) Stock price reactions vary largely between different pathogens involved in Class 

1 recalls. This study also shows that average reduction in firm value is $304 million, twenty days 

after the recall. We did not find that there exists a difference in stock price reactions for 

companies with high versus low: 1) Credit rating, 2) Liquidity or 3) the Type of meat involved in 

the recall.  

 

The current findings add to the understanding of the effect that food recalls have on the stock 

price. This paper provides three practical implications that are beneficial when planning, 

evaluating and investing in risk-management strategies and when developing financing strategies. 

The main practical implications can be summarized as follows: first, companies who are more 

likely to be involved in a Class 1 recall should focus more on deferring their costs, reducing their 

debt financing and boosting their overall profits in order to improve their solvency, since our 

results show that companies with large amounts of debt experience greater negative stock 

reactions compared to companies with less debt. Second, companies should invest more 

resources into preventing Class 1 recalls than the two other classes. Third, large emphasis should 

be on reducing the risk of Listeria outbreaks, since the largest negative stock price reaction 

occurs after a food recall involving Listeria.  

 

This study is not without limitations. First, because the event study method is used, the number of 

food safety incidents is restricted to include only companies that are publicly listed (MacKinlay, 

1997; Seo et al., 2013). Accordingly, the conclusions drawn in our study can be used as 

indication of what factors affect the magnitude of food recalls. Second, because an event study 

approach is constructed to quantify the short-term effects of an incident and because the study 

only examines the companies for a limited time span, no conclusion can be drawn regarding the 

long-term effects of food recalls. Third, our study does not analyze spillover effects on the 

industry, competitors and/or branded products. Thus, for a long-term and comprehensive cost-

benefit analysis, other stakeholders and additional costs, for example public actors and societal 

costs that are associated with recalls, must be included.  
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We propose the following areas for future research: First, broader and additional research when 

investigating the long-term financial effects that food recall incidents may cause companies. 

Second, we propose further research on market efficiency regarding food recalls since positive 

stock price reactions were discovered following E. coli and Salmonella recalls. This phenomenon 

raises questions about the market‘s efficiency in a short-term perspective, given the adverse 

implications that severe recalls may have. Third, it would be interesting to evaluate trading 

strategies that are focused on exploiting, the above mentioned, potential irrationalities and if they 

are sufficient to produce extraordinary returns. Fourth, additional research is needed on Class 1 

recalls to determine what additional factors can assist in explaining the magnitude of stock price 

reactions following a recall. By adding the knowledge gained from this paper, future studies can 

further improve the understanding of the impact of food recalls on stock price.  
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Appendices 

Appendix 1 – P-P Plot  
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Appendix 2 – Mahalanobis and Cook distance test 
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Appendix 3 – Shapiro-Wilk test for Normal Distribution 

Before adjustments: 

 

After adjustments (8 recalls removed): 
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Appendix 4 – Glejser test 
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Appendix 5– Durbin-Watson 

 

  

Dependent variable: CAR   Durbin-Watson 

   2,001 
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Appendix 6a – Collinearity statistics 

 Collinearity statistics  

Dependent variable: CAR  Tolerance VIF 

Recall Size  0.915 1.093 

Class 1  0.068 14.758 

Class 2  0.069 14.390 

Debt-to-total asset  0.368 2.718 

Current ratio   0.446 2.242 

Quick ratio  0.419 2.386 

    

 

Appendix 6b – Collinearity statistics 

 Collinearity statistics  

Dependent variable: CAR  Tolerance VIF 

Recall Size  0.912 1.985 

Credit A  0.592 1.827 

Current Ratio  0.564 1.693 

Debt-to-total asset  0.825 1.551 

Listeria   0.826 1.943 

Salmonella  0.816 1.233 

Extraneous Material  0.705 2.700 

Misbranded  0.920 1.956 

Miscellaneous  0.845  1.176 

Processing Defect  0.885 2.771 

Undeclared Allergen  0.734 1.590 

Undeclared Substance  0.852 1.846 
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Appendix 7 – Recall Data 

 

The table shows the number of recalls between 1994 and 2016 for publicly traded companies listed on the New York 

Stock Exchange (NYSE) or NASDAQ. In the first column to the left, each individual company that issued the recalls 

is displayed. In the middle column, the number of recalls for each individual company is presented. In the column 

furthest to the right, the accumulated weight for all recalls for the specific company is displayed. The bottom row 

sums up the total number of recalls and the total weight for all recalls.  
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Appendix 8 - Descriptive statistics: inherent components of explanatory variables  

 

The table presents descriptive statistics regarding the inherent components of the explanatory variables. The first 

column to the left presents each data type. In the following columns Number of observations, Mean (mean value), 

Standard deviation and Minimum- and Maximum value are displayed for each variable. The Number of observations 

varies for two variables. Debt to shareholder equity has one missing observation, while Market Capitalization had 

nine.  
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Appendix 9 - Cumulative average abnormal returns for FSIS recall Class 1, 2 and 3 

 

The figure shows the CAAR for FSIS recall Classes 1, 2 and 3. The Y-axis displays the CAAR in percent. The X-

axis is a timeline. Day zero is the recall announcement day, which is indicated with a double solid line. 

 

 


