
1 
 

 

 

FUNDAÇÃO GETÚLIO VARGAS 

ESCOLA BRASILEIRA DE ADMINISTRAÇÃO PÚBLICA E DE EMPRESAS 

MESTRADO EM ADMINISTRAÇÃO 

 

 

 

 

 

 

 

 

DOES TRADE CREDIT RESPOND 

TO NEGATIVE SHOCKS TO  

CUSTOMER FIRMS? 

 

 

 

 

 

 

 

 

 

 

DISSERTAÇÃO APRESENTADA À ESCOLA BRASILEIRA DE ADMINISTRAÇÃO 

PÚBLICA E DE EMPRESAS PARA OBTENÇÃO DO GRAU DE MESTRE 

 

 

 

 

 

 

 

VICTOR BARBOSA DAHAN 

Rio de Janeiro - 2018 

 

 

 

 

 



2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 
 

Does trade credit respond to negative shocks to customer 

firms? 

 

Abstract 

We investigate how the provision of trade credit by suppliers reacts when their customer 

firms suffer an adverse shock. We exploit an exogenous adverse shock to firms in the 

Brazilian food industry caused by the public announcement of a fraud investigation 

named Operation Weak Flesh. Using a within-firm differences-in-differences 

identification strategy, we found that customers suffered a negative impact of around 20 

to 30% in their accounts payable, while suppliers reduced their credit provision by around 

5 to 6%. The evidence suggests that suppliers would rather shield themselves against 

increased risks in the supply chain than try to save their customers and their relationship 

with them. 

 

Keywords: Trade credit, adverse shock, supply chain, corporate fraud, buyer-seller 

relationship.   

 

1. Introduction 

Trade credit is a mechanism whereby suppliers finance their customers by allowing them 

to delay payment for goods delivered. Unlike bank credit, there is no direct cash inflow 

for firms that receive trade credit. Among the range of external financing options, trade 

credit is a very important short-term component, constituting the second largest liability 

on the balance sheets of non-financial firms in the United States in 2009 (Murfin and 

Njoroge, 2014). Between 1980 and 2008, the median value of accounts receivable to total 

assets was around 16% for non-financial public US firms. Rajan and Zingales (1995) 

found similar results for accounts payable to total assets. 

The literature on trade credit provides several supply and demand theories about 

its usage. Most supply-side theories address the benefits of reduced information 

asymmetries when a relationship is built and maintained with a customer through a trade 

credit chain (e.g., Ng et al., 1999; Petersen and Rajan, 1997; Cuñat, 2007; Giannetti et al., 

2011; Wilner, 2000), while the demand-side theories usually relate to customers’ financial 

constraints and inability to obtain credit from other sources (e.g., Biais and Gollier, 1997; 

Petersen and Rajan, 1997).  
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Despite its importance, the evidence about how suppliers adjust their credit 

availability when the macroeconomic situation or their customers’ financial status 

changes is rather mixed. Specifically, the way suppliers adjust their offer of trade credit 

when their customers are hit by adverse shocks is still not clear in the literature. Previous 

studies have found that suppliers tend to prioritize either keeping their relationship with 

their customers alive or shielding themselves from increased risks in the trade credit 

chain. 

From the former point of view, firms use trade credit to overcome financial 

constraints. Petersen and Rajan (1997) suggest that firms with greater access to external 

financing will offer trade credit to constrained firms, acting as financial intermediaries. 

Authors have shown that suppliers keep their credit lines available when customers suffer 

an adverse shock or even an increase in credit availability, in an effort to save their 

customers and preserve their relationship (Cuñat, 2006). It could also be a demand-side 

effect, when customers drain as much as they can from their suppliers’ credit lines (e.g., 

Amberg et al., 2016), mimicking what happens to bank credit lines during financial crises 

(Ivashina and Scharfstein, 2010). Overall, for these authors, we should see an increase in 

trade credit demand and supply when customers suffer an adverse shock. 

On the other hand, previous literature has also shown that extending trade credit to 

firms that have suffered a liquidity shock could be potentially harmful to suppliers. Trade 

credit can have the effect of propagating adverse shocks suffered by firms, acting as a 

transmission channel, an effect called credit contagion (Jorion and Zhang, 2009). 

Jacobson and Schedvin (2015), using a sample of Swedish firms, document a strong 

propagation of negative effects though trade credit chains. According to their findings, the 

failure of one debtor increases its creditor’s failure risk by 100%, and this relationship is 

directly proportional to the supplier’s credit exposure to its customers. The risk of 

bankruptcy is not the only factor at stake: changes in the trade credit policies of large 

customers with strong bargaining power are also likely to incur significant performance 

losses for smaller suppliers (Murfin and Njoroge, 2014). For these authors, even though 

the demand for trade credit could increase, a decrease in trade credit usage is likely after 

an adverse shock to customers because suppliers are unwilling to keep extending credit. 

This research intends to empirically investigate what suppliers prioritize when 

customers of theirs suffer an adverse shock: (1) keeping the buyer-seller relationship alive 

or (2) shielding themselves against the spread of negative effects through the supply 

chain. To do so, we investigate an exogenous adverse shock in Brazil called Operation 
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Weak Flesh, which affected two major players in the Brazilian food industry: JBS S.A. 

and BRF S.A.. Operation Weak Flesh was a police investigation in which these firms 

were the target of enquiries for serious non-compliance in their meat products and for 

paying bribes to sanitary inspectors for them to issue fake certificates. The fraud was 

reported to the police by a tax auditor who refused to participate in the scheme, but the 

investigation was only made public later, on March 17, 2017. The shock was exogenous 

to suppliers and customers, since the federal police investigation was not initially public 

knowledge. No-one in the market was aware of what was happening behind closed doors. 

The police notified the press about the whole operation in one go, prompting a huge 

national and international reaction, including the suspension of meat imports from Brazil 

by many countries. This shock dramatically affected the performance and reputation of 

JBS and BRF. Facing such a situation, suppliers had to choose between maintaining their 

customer relations and incurring the risks linked to this decision, or reducing or stopping 

their offer of credit to these firms so as to mitigate the risk of the shock spreading through 

the supply chain. 

To empirically test whether the suppliers maintained or stopped their customers’ 

lines of credit, we used a twofold strategy. First, considering BRF and JBS as the main 

affected customers, we used a differences-in-differences research design to analyze how 

these two firms’ trade credit (accounts payable) behaved in relative to the unaffected 

control groups. Second, using data from the Bloomberg Supply Chain Analysis (SPLC) 

function, we obtained a list of JBS’s and BRF’s suppliers. With these names, we again 

used a differences-in-differences regression to investigate whether the volume of trade 

credit issued (accounts receivable) increased or decreased after the shock. Overall, our 

analysis allowed us to cross-check the effects on the liabilities side for customers 

(accounts payable) and on the assets side for suppliers (accounts receivable).   

 We obtained the following principal results. First, on the customers’ side, trade 

credit usage decreased dramatically after the shock affecting JBS and BRF. The ratio of 

accounts payable to total assets for these two firms dropped by around 3.6% two quarters 

after the event when compared to other firms in the Brazilian food industry. This drop 

represents a decrease of around 30.6% in their average pre-treatment trade credit ratio 

(accounts payable over total assets). When the control group was expanded to firms in the 

whole Brazilian consumables industry, there was still a significant drop of 2.7% in the 

trade credit ratio, with an economic impact of 22.6% on their average pre-treatment ratio. 
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 In the supplier analysis, we found that the provision of trade credit also decreased 

after the shock. The effect on the suppliers’ accounts receivable over total assets was 

smaller than the effect found in the customer analysis, which is to be expected, since these 

companies were suppliers of many other firms besides JBS and BRF. Relative to a control 

group of firms in the food and paper & packaging industries from the USA, Europe, and 

Latin America, the suppliers’ trade credit ratio (accounts receivable over total assets) 

decreased by 0.8% in the supplier treatment group, constituting an economic impact of 

6.6% over the average pre-treatment ratio. When the control group was expanded to 

include firms in the food and paper & packaging industries all over the world, the trend 

held true, with a 0.65% decrease in the suppliers’ trade credit ratio and an economic 

impact of 5.6% over the average pre-treatment ratio.  

 Overall, our results suggest that when facing a situation where a debtor’s failure 

risk suddenly increases, a supplier will choose to take the safer path, adopting risk-

mitigation behaviors like cutting the offer of credit to affected customers to avoid the risk 

of being hit indirectly by the shock through the supply chain. Further evidence provided 

shows that for the main competitors of the affected customers, there is an increase in trade 

credit usage, which could mean that suppliers redirect their trade credit to safer 

customers. It is very unlikely that the effects result from demand-side reactions. Believing 

in demand-side effects in this case means believing that firms that suffer an adverse shock 

will refuse the offer of credit, which clearly goes against some core ideas in the finance 

literature (e.g., Amberg et al., 2016; Ivashina and Scharfstein, 2010; Diamond and Rajan, 

2001; Sufi, 2009; Campello et al., 2011). 

 Our paper contributes to the trade credit literature in many ways. First, it uses an 

exogenous adverse shock as a source of variation in the availability of trade credit, which 

is more likely to reveal causal relationships than regular regression models. The core 

question as to whether suppliers take on high risks to maintain their buyer-seller 

relationship remains unresolved in the literature, which offers ambiguous evidence on 

both sides. This research provides evidence on the dynamic adjustment process that 

suppliers face whenever customers are hit by adverse shocks. We focus primarily on 

relationships between large firms, unlike many previous papers, which have focused on 

SMEs (e.g., Illueca, Norden, and van Kampen, 2017; Jacobson and Schedvin, 2015) or on 

mixed relationships between SMEs and large firms (e.g., Breza and Liberman, 2017; 

Murfin and Njoroge, 2014; Cuñat, 2006). Finally, our twofold analysis allows us to 
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investigate customers and suppliers at the same time, performing a cross-analysis of 

customers’ liabilities and suppliers’ assets. 

 This paper also contributes to the corporate fraud literature. Dyck at al. (2010) 

investigate the mechanisms behind fraud detection and show that non-traditional players, 

like employees, the media, and industry regulators, were responsible for most of the fraud 

detection in the US between 1996 and 2004. Standard corporate governance mechanisms 

are rather inefficient. Moreover, in an investigation of the same setting, Dyck at al. (2017) 

found that only one third of corporate frauds were detected between 1996 and 2004 in the 

US, destroying between $180 and $360 billion. Finally, firms’ incentives to commit fraud 

show an inverse U-shaped trend for investors’ optimism about industry prospects (Wang 

et al., 2010).  

 The remainder of the paper is organized as follows. In Section 2, we present the 

related literature, some background information on Operation Weak Flesh, and our 

hypotheses. In Section 3, we describe the data and explain the methodology. In Section 4, 

we show the main results. In Section 5, we present robustness tests, and Section 6 

presents some concluding remarks. 

 

2. Background and Hypotheses 

2.1 RELATED LITERATURE 

Why do suppliers provide trade credit to customers? Previous literature has shown that 

the nature of the buyer-seller relationship provides some advantages to suppliers when 

they act as financial intermediaries. Most supply-side theories of trade credit emphasize 

its role in reducing information asymmetries between suppliers and customers. Suppliers 

interact with customers more frequently than banks do, which gives them an advantage in 

monitoring their activities (Petersen and Rajan, 1997; Jain, 2001). Furthermore, suppliers 

can use trade credit to gather private information from their customers (Smith, 1987). 

According to product-quality theory (Ng et al., 1999; Long et al., 1993), suppliers use 

trade credit to allow customers to verify their products’ quality. This happens when firms 

are smaller, constrained, or produce products that require more time to be assessed. 

Suppliers also use trade credit to build and maintain long-term relationships with 

customers (Cuñat, 2006; Ng et al., 1999; Wilner, 2000). 

 Demand-side theories propose that customers use trade credit when their access to 

other credit options, particularly bank credit, are constrained (e.g., Biais and Gollier, 

1997; Nilsen, 2002; Schwartz, 1974; Petersen and Rajan, 1997). The rationale behind this 
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hypothesis is that trade credit acts as a substitute for bank credit, and firms with greater 

access to bank credit redistribute it to firms with constrained access (Love et al., 2007).  

 Overall, the benefits of trade credit found in the literature can be aggregated as 

follows. For customers, trade credit provides an alternative when other financing options 

are scarce, while for suppliers, the benefit lies in their ability to use trade credit to build 

and maintain relationships with customers. 

Despite these benefits, there are also negative effects that arise from trade credit 

usage, especially for suppliers. Murfin and Njoroge (2014) investigate the effects of trade 

credit policy changes on large customers financed by small suppliers. Their results show 

that small suppliers are very sensitive to negative changes in trade credit policies by 

larger suppliers, to the point, for example, of giving up on positive NPV projects to keep 

financing their suppliers. Breza and Liberman (2017) explored the effects of an 

exogenous regulation that restricted the maturity of trade credit contracts that a large 

retailer could sign with some of its small suppliers in Chile. The authors found that the 

customers chose to internalize production and reduce overall purchasing, reducing 

suppliers’ sales revenues and performance. 

 Trade credit chains can also act as propagation channels for shocks suffered by 

customers (Kiyotaki and Moore, 1997; Jorion and Zhang, 2009). Jacobson and Schedvin 

(2015) show the role of trade credit chains in the propagation of corporate bankruptcy. In 

their investigation, a trade debtor’s failure increased the chances of a creditor’s failure by 

2%. Considering that the average annual failure risk for their sample was 2%, this meant 

that the creditors’ failure risk was subject to an economic impact of 100%. Moreover, this 

effect is directly proportional to the debtor’s trade credit exposure.  

 Most papers about firms’ reactions to shocks focus on demand-side reactions (e.g., 

Amberg et al., 2016) and draw on samples of SMEs (e.g., Illueca, Norden, and Kampen, 

2017). Little is known about how large suppliers react when large customers suffer 

adverse shocks.  

 

2.2 OPERATION WEAK FLESH 

This research is concerned with effects resulting from adverse shocks to customers. 

Previous studies have often made use of cash flow shortfalls as a proxy for liquidity 

shocks. Even though extensively used in the trade credit literature, working with such a 

measure could open the way for endogeneity issues, like the existence of natural reasons 

behind the changes in cash flow, such as a decline in productivity caused by aging and 



7 
 

depreciating capital stocks and the inability to distinguish demand and supply-side effects 

(Amberg et al., 2016). To avoid using endogenous measures, this research uses a recent 

scandal in the Brazilian food industry called Operation Weak Flesh (“Operação Carne 

Fraca” in Portuguese) as an exogenous adverse shock affecting two firms in particular, 

JBS S.A. and BRF S.A., and their customers and suppliers. 

Brazil is one of the largest producers of meat for export in the world, generating 

around of 12 billion dollars per year. In 2016, it exported around 1.4 million tons of beef 

to 150 countries, according to the Brazilian Association of Meat Exporting Industries 

(Associação Brasileira das Indústrias Exportadoras de Carne, 2017). Two firms account 

for the majority of these overall exports: JBS S.A. and BRF S.A. These firms are not only 

among the biggest companies in Brazil, but also feature on lists of the largest corporations 

in the world. 

 Operation Weak Flesh was a Brazilian Federal Police investigation that went 

public on March 17, 2017.  More than 30 companies from the meat producing industry in 

Brazil, producing for both the domestic and overseas markets were investigated for 

irregularities in their meat quality and for offering bribes to sanitary inspectors to keep 

their products on sale. Most of the firms under investigation belonged to the JBS and BRF 

groups. The fraud had been denounced to the police shortly before by a tax inspector who 

refused to participate in the scheme, but the police kept the investigation under wraps 

until March 17. 

 According to Maurício Moscardi Grillo, the police front-man in the operation, 

some of the investigated companies were using chemical products to disguise visual 

evidence of expired and rotting meat. Some of these chemicals are permitted in small 

quantities, but specialists said the levels found in the products in question were around 

five times higher than permitted levels, making them highly carcinogenic. The companies 

were also injecting water into the meat to increase its weight and were replacing portions 

of the meat with low-quality substitutes like soy and manioc starch, which are far 

cheaper. Some companies were also investigated for other extreme practices, like 

injecting pieces of cardboard into poultry products and using parts of pigs’ head in their 

sausage meat (Ministério da Justiça e da Segurança, 2015). 

 The investigators accused these companies of paying bribes to health and safety 

inspectors in exchange for avoiding sanctions and being granted the certificates they 

needed to sell their products. The federal police issued more than 300 search, seizure, and 

arrest warrants. The Batista brothers, president and vice-president of JBS, were 
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imprisoned as a result of the operation and, more recently, the former president of BRF, 

Pedro de Andrade Faria, has also started serving a prison sentence. 

 The operation prompted widespread international alarm over Brazil’s meat 

exports, causing some of the most important importing countries to suspend their imports 

as a precautionary measure. According to the Brazilian Association of Meat Exporting 

Industries (Associação Brasileira das Indústrias Exportadoras de Carne, 2017), China and 

Hong Kong, two key importers, initially suspended all their imports of meat from Brazil, 

while countries from the European Union stopped importing only from the companies 

cited in the scandal. Crucially, by around one month after the event, the list of companies 

that were still suspending their imports had dropped to an acceptable level, and no longer 

featured any major importers.  

 The two groups that were hardest hit by the scandal were JBS and BRF. BRF 

controls brands like Sadia and Perdigão, two of the best known food brands in Brazil.  

JBS controls brands like Friboi, Seara, and Swift, and was the most affected in the 

scandal.  

The shock affected the reputation and performance of these companies. For 

several weeks, the media and the press kept the story on the top of their agenda, including 

interviews with specialists saying that the population should avoid buying products from 

these firms for health and moral reasons. International news websites like The Economist, 

Reuters, Bloomberg, BBC, and NY Times also reported on the story under eye-catching 

headlines like “Brazilian rotten meat scandal.” 

The sales for these two firms suffered a major decline in the quarters after the 

event, as we can see in Figure 1, and their stock prices decreased dramatically on the day 

the operation was announced, becoming much more volatile afterwards, as shown in 

Figure 2. 

 

[INSERT FIGURE 1 HERE] 

[INSERT FIGURE 2 HERE] 

 

 The exogeneity of the event hinges on the fact that the federal police announced 

the whole operation on a single day, March 17, 2017. The huge drop in the investigated 

firms’ stock prices that day shows that investors were not aware of the ongoing 

investigations. The international reaction came around three days after the event, which 

confirms the idea of exogeneity.  
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The operation was exogenous to the competitors, suppliers, and customers of BRF 

and JBS. Despite arguments that it could be endogenous in the sense that the BRF and 

JBS management were aware of their misconduct, the disclosure of the fraud was 

exogenous and, thus, so were the effects arising from it. There is no evidence that 

suppliers or competitors knew anything about what was happening behind closed doors at 

either of the firms or the federal police. Moreover, the pre-trends for the trade credit 

behavior of the affected groups and the whole food industry were similar and not 

statistically different, as will be shown in the next sections. This fact weakens any claims 

that there could have been some endogenous manipulation by the affected firms before 

the public announcement of the investigation. 

 

2.3 HYPOTHESES 

We derive our main hypothesis from a particular ambiguity in the trade credit literature: 

What happens to suppliers’ credit offer when customers suffer an adverse shock? While 

we can think of many reasons for suppliers to increase credit availability to customers, we 

can also posit many reasons why they should do the opposite. Essentially, it involves a 

trade-off between the benefit of saving a relationship with a customer and the increased 

risks in being exposed to a customer in distress. 

 As described by Petersen and Rajan (1997), firms with greater access to external 

funding will offer trade credit to constrained firms, acting as financial intermediaries. 

Moreover, Cuñat (2006) suggests that suppliers will increase the availability of credit to 

customers, acting like liquidity providers to firms in distress, so they can preserve their 

relationship with them. According to these authors, suppliers actively manage their 

relationships with their customers, and saving such relationships seems to prevail over 

other considerations for them. Furthermore, looking at the supply side, it could be that 

customers will drain as much credit as they can from available trade credit lines (Amberg 

et al., 2016), as happen with credit offered by banks (e.g., Ivashina and Scharfstein, 

2010).  Overall, according to these authors, we should see an increase in both accounts 

payable for customers, representing more trade credit usage, and accounts receivable for 

suppliers, signifying the provision of more trade credit. As such, Hypothesis 1 reads as 

follows: 
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Hypothesis 1 – (Relationship Hypothesis): Adverse shocks suffered by customers 

have a positive impact on both trade credit provision by suppliers and trade credit usage 

by customers. 

 

On the other hand, extending trade credit to customers that have suffered an 

adverse shock could be potentially dangerous to suppliers. As posited by Jorion and 

Zhang (2009) and Kiyotaki and Moore (1997), trade credit has the tendency to propagate 

adverse shocks throughout a supply chain. Suppliers with high exposure to customers 

through trade credit are exposed to debtors’ failure risk (Jacobson and Schedvin, 2015). 

Their results show that, on average, a debtor’s failure increases their creditor’s failure risk 

by 100%. Besides bankruptcy risks, Murfin and Njoroge (2014) and Breza and Liberman 

(2017) also show that changes in trade credit policies and regulations could incur in great 

performance losses on the part of exposed suppliers.  

For these authors, even though the demand for trade credit could increase, we 

should see negative supply-side effects resulting in a decrease in both accounts payable 

for customers and accounts receivable for suppliers after a shock. As such, Hypothesis 2 

is a counter-hypothesis for Hypothesis 1. 

 

Hypothesis 2 – (Risk Mitigation Hypothesis): Adverse shocks suffered by 

customers have a negative impact on both trade credit provision by suppliers and trade 

credit usage by customers. 

 

3. Data, Methodology, and Variables 

3.1 DATA SOURCES 

A list was drawn up of JBS’s and BRF’s suppliers using Bloomberg’s Supply Chain 

Analysis (SPLC) tool. According to the Bloomberg manual, they use diverse financial 

data from firms, processed using mathematical formulas and algorithms, to develop a list 

of related suppliers and customers, together with some derived measures of the size of the 

relationship. Unfortunately, in this research the measures to quantify the relationships 

were very scarce, with less than 10% of the suppliers linked to any quantitative measure 

of the relationship. For this reason all the suppliers are weighted equally in the analysis. 

The list of all 34 suppliers is available in Table 1. We were able to obtain quarterly data 

on just 23 of these 34 firms, which, as can be seen, are mostly from the food and paper & 

packaging industries in Europe, Latin America, and the USA. 
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[INSERT TABLE 1 HERE] 

 

We collected quarterly observations of firms from the S&P Capital IQ database. 

This database provides financial information on more than 2.8 million companies and is 

used by more than 4,200 firms and 500 academic institutions around the world (Phillips, 

2012). We could only include firms in the analysis for which complete quarterly data was 

available in order to build the main variables between the third quarter of 2016 and the 

third quarter of 2017. As such, all the firms for which we were unable to obtain the data 

points needed to build the dependent variables were excluded from the analysis. 

 

3.2 METHODOLOGY AND VARIABLES 

Robust research design is one the most fundamental factors in any research. With a good 

design, reliable causal relations can be unveiled without stretching the limits of statistical 

assumptions too far. This research uses differences-in-differences regressions to study the 

effects of adverse shocks on credit availability from suppliers. 

A differences-in-differences regression consists of identifying an intervention, 

which works as the treatment, and then comparing the differences in outcomes after and 

before the intervention for a treated group (group affected by the intervention) to the same 

difference for a control group (Bertrand et al., 2004).  

To ensure that the differences-in-differences method works properly in an 

empirical setting, a few assumptions about the event and the measures must be true: (1) 

additive effect: the effect of the treatment must be additive to the natural expected 

outcome in the absence of the treatment; (2)  as-if-random intervention: the intervention 

should be “as if” random, conditional on the baseline outcome; (3) parallel trends: the 

treatment and control group should exhibit parallel trends in the outcome before the 

event; (4) no spillover effects: the control group outcomes should not be affected 

indirectly by the intervention.  

To test our proposed hypotheses, we conducted two differences-in-differences 

analyses using Operation Weak Flesh as the treatment intervention: (1) a customer 

analysis, in which BRF S.A. and JBS S.A. were the treated firms; and (2) a supplier 

analysis, in which BRF’s and JBS’s suppliers were the treated group. In this twofold 

approach, by looking simultaneously at customers and suppliers, we sought to do a cross-
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confirmatory analysis. In other words, if suppliers were extending less credit to 

customers, we expected to see less accounts payable in customers’ liabilities and less 

accounts receivable in suppliers’ assets. 

 For both analyses, we have data from Q3 of 2016 to Q3 of 2017. Since the event 

was triggered on March 17, 2017, the analyses consider the quarters after Q1 of 2017 as 

post-treatment, and those before it as pre-treatment. The 1st quarter of 2017 is considered 

the event point and is neither post- nor pre-treatment. Observations in this quarter are 

used only as ancillary to build variables in the regression.  

In the first analysis, the customer analysis, we took the main affected firms, BRF 

S.A. and JBS S.A., as the treatment group, and formed two different control groups: (1) a 

group composed of firms from the Brazilian food industry; and (2) a group composed of 

firms from the Brazilian consumables industry. We compared changes in the amount of 

suppliers’ credit present in the balance sheets of both groups, proxied by the ratio of 

accounts payable over total assets.  

Regarding the rationale behind the choice of control groups, the Brazilian food 

industry control group was chosen because it represents the industry in which JBS and 

BRF operate. Its sub-industries include the meat processing industry, of which both 

companies are a part. After applying the restriction of non-missing values in the 

dependent variables, this control group ended up with 22 companies. The second control 

group, of the Brazilian consumables industry, was chosen to add robustness to the 

analysis. It increases the scope of the analysis and the number of firms from 22 (first 

control group) to 92, making the results more reliable. 

Even though it could be argued that all the firms from the Brazilian food industry 

were affected by the shock, insofar as they could have been subject to a spillover effect 

called a competitive effect, which happens when the competitors of affected firms see an 

improvement in their performance as they take over the market share lost by the affected 

firms (Jorion and Zhang, 2007 and 2009), it is very unlikely that the whole consumables 

industry (which includes the food industry and other durable and non-durable 

consumables) experienced significant spillover effects. Furthermore, the results hold 

when the controls groups are switched. Using this control group alleviates any potential 

concerns about the misinterpretation of causal effects. 

 

The differences-in-differences regression specification for this analysis is: 
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𝑌𝑘𝑡 = 𝛽0𝑇𝑅𝐸𝐴𝑇𝑘 +  𝛽1𝑃𝑂𝑆𝑇𝑡 + 𝛽2(𝑇𝑅𝐸𝐴𝑇 ∗ 𝑃𝑂𝑆𝑇)𝑘𝑡 +  𝛽3𝜔 𝑘 (𝑡−1) +  𝛼𝑘 + 𝜀𝑘𝑡 (1) 

 

 As described in the literature, the dependent variable 𝑌𝑘𝑡 is the ratio of accounts 

payable over total assets for firm k in period t (e.g., Amberg et al., 2016; Cunãt, 2006; 

Choi, 2005). This research uses this ratio in two different ways. First, the raw levels are 

used, as shown in equation (2). Second, we use percentage changes from period t+x (with 

x = 1 or 2) to period t as shown in equation (3). Variable 𝑇𝑅𝐸𝐴𝑇𝑘 equals 1 for the treated 

firms (i.e., BRF and JBS) and 0 for all other cases.  

 

𝑌𝑘𝑡 = 𝑃𝐴𝑌𝐴𝐵𝐿𝐸_𝑇𝐴𝑘𝑡 =
(𝐴𝐶𝐶𝑂𝑈𝑁𝑇𝑆 𝑃𝐴𝑌𝐴𝐵𝐿𝐸)𝑘𝑡

(𝑇𝑂𝑇𝐴𝐿 𝐴𝑆𝑆𝐸𝑇𝑆)𝑘𝑡
 

 

(2) 

𝑌𝑘𝑡 = ∆𝑃𝐴𝑌𝐴𝐵𝐿𝐸_𝑇𝐴 =  
(𝑃𝐴𝑌𝐴𝐵𝐿𝐸_𝑇𝐴𝑘𝑡) − (𝑃𝐴𝑌𝐴𝐵𝐿𝐸_𝑇𝐴𝑘(𝑡−𝑥)) 

(𝑃𝐴𝑌𝐴𝐵𝐿𝐸_𝑇𝐴𝑘(𝑡−𝑥))
; 𝑥 = 1 𝑜𝑟 2 

 

 

(3) 

 

The variable 𝑃𝑂𝑆𝑇𝑡 takes the value 1 if the observation is made in a period after 

the treatment. We work with two different time windows: one quarter pre- and post-event, 

and two quarters pre- and post-event. This is because working with collapsed time series 

information generates more reliable results than a multi-period analysis (Bertrand et al., 

2004). Thus, in the case of the one-quarter window analysis, the variable 𝑃𝑂𝑆𝑇𝑡 will take 

the value 1 for observations in 2017 quarter 2 and 0 for observations in 2016 quarter 4. 

Using a two-quarter window analysis, this variable takes the value 1 for observations in 

2017 quarter 3, and 0 for observations in 2016 quarter 3. 

The coefficient of interest 𝛽2 measures the causal effect of the adverse shock 

caused by Operation Weak Flesh on the accounts payable of the treated firms in the 

period after the event, relative to the control groups. (𝑇𝑅𝐸𝐴𝑇 ∗ 𝑃𝑂𝑆𝑇)𝑘𝑡 takes the value 1 

for the affected firms in the period after the event. 

In a differences-in-differences analysis, all time-invariant confounders are kept 

constant within firms. Even so, it is necessary to control for variables that can change 

over time, especially those that are likely to change quickly from one quarter to another. 

In the regression, 𝜔 𝑘 (𝑡−1) comprises the control variables used in the analyses, all lagged 

by one period to avoid endogeneity in the model. All the control variables used in this 

analysis can be found in the trade credit literature.  
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SIZE is measured as the natural log of total assets and, even though it is unlikely 

to change significantly from one period to the next, it is a very important variable that 

appears in almost all the literature on trade credit. Changes in size could serve as a proxy 

for changes in firm transparency (Berger and Udell, 1998), and could also affect the 

bargaining power of customers relative to suppliers (e.g., Giannetti et al., 2011). Because 

JBS and BRF are among the largest companies in the world and larger than their 

suppliers, it seems reasonable to control for size in the analysis. 

The variables INCOME, as net income over total assets, and SALES, as total 

revenue over total assets, appear in standard reference papers in the trade credit literature 

(e.g., Schwartz, 1974; Petersen and Rajan, 1996) and are important variables in this 

regression, since the net income and total sales for firms affected by an adverse shock are 

likely to change quickly, affecting their financial behavior. Indeed, firms that suffer a loss 

in sales could naturally choose to use less credit, creating a demand-side confounder to 

the main supply-side explanation.  

The variable CASH FLOW is expressed as income before extraordinary items plus 

depreciation over lagged net property, plant, and equipment. Common in previous 

research (e.g., Amberg et al., 2016; Murfin and Njoroge, 2014; Jacobson and Schedvin, 

2015; Illueca, Norden, and Kampen, 2017), cash flow is an important variable since firms 

that rely most on cash flow to finance themselves are likely to use it as a buffer for 

shortfalls in liquidity, smoothing the effect (Acharya et al., 2012). Moreover, the negative 

propagation mechanism that happens with trade credit lines is mitigated for cash-rich 

firms (Jacobson and Schedvin, 2015). 

Finally, 𝛼𝑘 represents the unit fixed effects in the regression. These are single 

dummy variable for each firm in our sample.  

In the second analysis – the analysis of suppliers – we look at the balance sheets of 

BRF’s and JBS’s suppliers, taking them as the treatment group, and comparing the 

amount of credit provided to customers (asset side in their balance sheets) with a control 

group composed of 384 firms from the food and paper & packaging industries in Europe, 

the USA, and Latin America. Afterwards, increasing the scope and the number of 

observations, a control group of 1512 firms from the global food and paper & packaging 

industries is used. 

The rationale behind the choice of control groups is that most of the firms on the 

BRF and JBS suppliers list obtained using the Bloomberg SPLC function are European, 

American, or Latin American companies from the food industry or the paper & packaging 
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industry. Although the IT services industry also appears often on the list, firms in the food 

and paper & packaging industries are more likely to be regular suppliers of BRF and JBS. 

The global food and paper & packaging industry control group is used to add robustness 

to the analysis. It is likely that the suppliers operate in more than one country, so it is 

reasonable to consider this geographic expansion in the control group as an increase in the 

scope of the analysis. 

All specifications in the regression used in this analysis are the same as equation 

(1) presented before. What changes now is that instead of looking at accounts payable on 

the liabilities side of the balance sheet of customers firms, we investigate the provision of 

credit by suppliers (assets side), using accounts receivable over total assets as our 

dependent variable, as described in equations (4) and (5). Now, the variable 𝑇𝑅𝐸𝐴𝑇𝑘 

equals 1 for BRF’s and JBS’s suppliers and 0 for all other cases. 

 

  

𝑌𝑘𝑡 = 𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸_𝑇𝐴𝑘𝑡 =
(𝐴𝐶𝐶𝑂𝑈𝑁𝑇𝑆 𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸)𝑘𝑡

(𝑇𝑂𝑇𝐴𝐿 𝐴𝑆𝑆𝐸𝑇𝑆)𝑘𝑡
 

 

(4) 

𝑌𝑘𝑡 = ∆𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸_𝑇𝐴 =  
(𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸_𝑇𝐴𝑘𝑡) − (𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸_𝑇𝐴𝑘(𝑡−𝑥)) 

(𝑅𝐸𝐶𝐸𝐼𝑉𝐴𝐵𝐿𝐸_𝑇𝐴𝑘(𝑡−𝑥))
;  

                    𝑥 = 1 𝑜𝑟 2 

 

(5) 

 

The coefficient of interest here, 𝛽2, measures the causal effects of the adverse 

shock caused by Operation Weak Flesh on changes in the accounts receivable for JBS’s 

and BRF’s suppliers. 

 

4. Empirical Analysis 

4.1 SUMMARY STATISTICS 

Table 2 provides summary statistics on the variables of interest in this analysis. The 

average amount of accounts payable over total assets lies between 8% and 11%, which is 

slightly smaller than values found in the literature. It could be that the need in this 

analysis to consider only firms that release quarterly balance sheets means that our sample 

is composed primarily of listed firms, which have relatively better access to other external 

financing sources. Papers using samples of SMEs or firms in less developed markets 

usually have found higher values than this ratio (e.g., Jacobson and Schedvin, 2015). 
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[INSERT TABLE 2 HERE] 

 

 For BRF and JBS, the ratio of accounts payable over total assets decreased on 

average by around 10% from the pre-treatment to the post-treatment period. Cash flows 

became negative after the shock. This effect is consistent with many previous papers that 

use cash flow downfall as a proxy for liquidity shocks. SALES decreased by around 12% 

and INCOME become negative after the shock, which supports the necessity to control 

for these variables in the regressions. 

The publication of quarterly financial statements is not a legal requirement of 

many firms around the world. In Brazil, only listed firms are legally obliged to release 

such information. This is a constraint on any research that seeks to investigate changes 

within a year, like ours. The control group of firms from the Brazilian food industry has 

22 firms with complete data on the dependent variable. This number is relatively small, 

but it is the best option for comparing “apples with apples”. The firms in this group are on 

average 30% smaller than BRF and JBS. Their cash flows are negative on average, which 

means that firms in this industry are likely to rely on external funding to keep their 

operations running. Increasing the control group, the Brazilian consumables industry 

covers a total of 92 firms from the food industry and all other durable and non-durable 

industries. The trends in all the variables were the same, with changes being seen only in 

magnitude. 

The suppliers treatment group comes from a list of BRF and JBS suppliers 

produced using Bloomberg’s Supply Chain Analysis tool and is composed of 23 firms, 

mostly from the food industry (48%) and paper and packaging industry (13%) from 

countries in Europe (17%), Latin American (26%), and the USA (48%), see Table 1. 

The firms in this group are on average around 15% smaller than JBS and BRF and 

their sales are at around the same level, on average. This information is very important to 

develop the rationale behind the observed effects. The cash flows of the firms in this 

group decreased by around 63%, which clearly supports the proposal in previous papers 

of using cash flow downfall as a proxy for liquidity shocks. The variables SALES and 

INCOME also decreased significantly in the post-treatment period. 

The first control group used in the supplier analysis is composed of 384 European, 

American, and Latin American firms in the food and paper & packaging industries. On 

average, they are smaller and have less cash flow than the treatment group. The second 
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control group is composed of 1512 food and paper & packaging firms from around the 

world. The variables change only in magnitude from one group to the other. 

 

4.2 RESULTS 

The efficiency and precision of a differences-in-differences analysis depends on 

following the assumptions, without major violations. A very important and testable 

assumption is that of parallel pre-event trends.  

 Starting with the customer analysis, Figure 3 shows the trends in accounts payable 

over total assets for BRF and JBS and both control groups (Brazilian food industry on the 

left and Brazilian consumables industry on the right). The visual assessment is important, 

showing that pre-event trends are parallel for both groups. Moreover, it is clear that while 

for the control groups the levels in trade credit usage increased in the post-event period, 

for BRF and JBS they went down. 

 

[INSERT FIGURE 3 HERE] 

 

To statistically assess the assumption of common pre-event trends, we conducted a 

manual differences-in-differences comparison, comparing the average change from period 

2017 quarter 1 to 2016 quarter 4 and from 2016 quarter 4 to 2016 quarter 3 for the 

treatment and control groups. The results for the Brazilian food industry control group are 

shown in Table 3, Panel A, columns (1) and (2). Neither t-test is significant, showing no 

statistical evidence that the trends are different (difference 1: t(22) = -0.33, p-value = 

0.74; difference 2: t(22) = 0.42, p-value = 0.68). The same applies to the Brazilian 

consumables industry, as shown in columns (3) and (4) (difference 1: t(92) = 0.32, p-

value = 0.74; difference 2: t(92) = 0.05, p-value = 0.96). 

Temporal placebo tests with a placebo event happening one quarter before, exactly 

in the middle of the pre-event window, help to ensure that there is no evidence of 

differences in the pre-event trends for either control group (see Section 5.1). 

 

[INSERT TABLE 3 HERE] 

 

In the analyses, the regression method used was a fixed effects panel regression. 

The fixed effects model has been proven to be very precise in within-subject analyses. 

Overall, the results are robust to the use of an OLS specification (not reported). Because 
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the two treatment groups and the control groups are relatively small in our models, the 

results will be sensitive to outliers in the control variable. Thus, all controls are 

winsorized at 1% and 99%. For the same reason of small groups, the dependent variable 

was not winsorized to avoid manipulating the results. Errors are clustered at the firm level 

to avoid serial correlation. 

The results for the customer analysis with the Brazilian food industry control 

group are presented in Table 4. The models are separated by dependent variables (ratio 

levels and ratio changes) and by time windows (one- or two-quarter windows). As shown 

in Table 4, all the coefficients for the interaction term are negative and almost all of them 

are significant, continuing to be so even when the controls are added to the regression. 

The results lose significance only for the model using ratio levels and one-quarter 

windows (models 5 and 6 in the table). This was expected, since the ratio levels for 2016 

quarter 4 and 2017 quarter 2 were somewhat parallel for the treatment and control groups, 

as can be seen in Figure 3. 

Since the two-quarter window analyses aggregate the whole effect in the after-

event period, we can see that for JBS and BRF the ratio of accounts payable to total assets 

decreased by 0.036 (model 8 𝛽 = -0.0358*) units relative to the Brazilian food industry 

average. This change has a huge economic impact on these firms. Relative to the average 

pre-treatment value for the ratio of accounts payable to total assets for JBS and BRF, this 

decrease represents a drop of 30.6%. The coefficient for the percentage change in ratios in 

the post-event period is around -47.8% for the treatment group after the shock (model 4 𝛽 

= -0.4780**). This coefficient implies that in view of the average percentage change in 

the post-event period of around 30% for the control group, BRF and JBS show a negative 

percentage change in the post-event period.  

 

[INSERT TABLE 4 HERE] 

 

The customer analysis using the Brazilian consumables industry gave similar 

results (see Table 5). All the coefficients are negative, and all but one is significant. The 

overall effect in levels for the whole post-event period for the treatment group is a 

decrease of around 0.027 in the ratio (model 16 𝛽 = -0.0267*), which represents a 

negative economic impact of around 22.6% relative to the pre-treatment average. Using 

the percentage change variable, we get a result of around -21.5% for the treatment group 

(model 12 𝛽 = -0.2148*). For an average percentage change of around 16% for the 
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control group in the post-event period, this coefficient supports the previous result that 

BRF and JBS showed a negative percentage change in the periods after the shock. 

 

[INSERT TABLE 5 HERE] 

 

 For the supplier analysis, we investigate trade credit provision by suppliers. The 

graphs for the trends in the ratio of accounts receivable to total assets for the treated and 

control groups are shown in Figure 4. As in the customer analysis, the pre-event trends for 

the supplier and control groups seem to be parallel. The same manual differences-in-

differences test was done to statistically assess this assumption (see Table 3, Panel B). 

None of the results was found to be significant, suggesting no evidence of any difference 

in the pre-event trends for the dependent variable. Moreover, doing a placebo test with a 

placebo event one quarter before (see Section 5.1) reinforced this assumption. 

 

[INSERT FIGURE 4 HERE] 

 

The results for the supplier analysis using the European, American, and Latin 

American food and paper & packaging industry control group are presented in Table 6. 

The model specifications are all the same as in the customer analysis, changing only the 

dependent variables. All the coefficients are negative and mostly significant. The model 

using level and control variables for the two-quarter window is not significant, which 

does not allow us to interpret the result for the whole period as we did in the other 

models. Without any control variables, however, the level for the two-quarter window 

analysis is highly significant, showing a decrease in the ratio of accounts receivable to 

total assets of 0.008 for the treated suppliers (model 7 𝛽 = -0.0077***). Relative to the 

average pre-event ratio for treated suppliers, the ratio decreased by 6.6%. The coefficient 

for the percentage change in the ratios in the post-event period is around -23.4% for the 

treated suppliers after the shock (model 4 𝛽 = -0.2339*). 

 

[INSERT TABLE 6 HERE] 

 

For the global food and paper & packaging industry control group, the results are 

all negative and mostly significant. The analysis did not work for models using level 

variables in one-quarter windows (models 13 and 14 in Table 7). Overall, the ratios 
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decreased by 0.0065 for the treated suppliers, considering the whole post-event period 

(model 16 𝛽 = -0.0065**), which means a decrease of around 5.6% relative to the pre-

treatment average ratio. The coefficient for the percentage change in the ratios in the post-

event period is around -19.8% for the treatment group (model 12 𝛽 = -0.1979**). 

 

[INSERT TABLE 7 HERE] 

 

The results of the analyses using the percentage change variable are relatively 

robust to alternative ways of measuring the dependent variable. The results get weaker, 

but stay negative and mostly significant, as can be seen in Appendix A1. 

Overall, the results support Hypothesis 2. We show that for BRF and JBS, as 

customers in the analyses, the accounts payable in their balance sheets decreased relative 

to other firms in the Brazilian food industry and consumables industry, indicating that 

they had less trade credit available to use. BRF’s and JBS’s suppliers’ accounts receivable 

decreased in comparison with other firms from the food and paper & packaging industries 

in Europe, the USA, and Latin America, and from the whole world, which means they 

were offering less credit to their customers. It seems to be a supply-side effect, in which 

suppliers choose to adopt risk mitigation policies, such as cutting the offer of credit to 

affected firms. In the following section, a series of robustness tests rule out alternative 

explanation, such as the demand-side effect confounder. 

 

5. Robustness 

5.1 TEMPORAL PLACEBOS 

We tested a placebo event in 2016 quarter 4 for all the above analyses. Setting a placebo 

event one quarter before helps to investigate whether the effects observed are indeed due 

to the treatment intervention or just spurious correlations. It also helps to confirm the 

assumption of parallel trends prior to the event. As can be seen in Table 8, panels A and 

B, all the coefficients are not-significant, with some of them showing positive values, 

which strongly indicates there were no pre-event effects. 

 The rationale behind the choice of the placebo only one quarter before is to avoid 

going too far and getting false positive results for shocks that could have happened 

before. One example is the fluctuations in the dollar exchange rate in the first half of 

2016, which could have impacted JBS more than other firms, since it operates in many 

countries and is very exposed to foreign exchange fluctuations. Doing a temporal placebo 
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test after the event point was not feasible since Operation Weak Flesh is still active and 

producing new information. 

 

[INSERT TABLE 8 HERE] 

 

5.2 IMPACT OF THE SHOCK ON OTHER FIRMS 

It could be argued that the shock negatively affected more firms than just JBS and BRF in 

the customer analysis. It is true that other firms could have been slightly affected by the 

shock, but the impacts were so much stronger on JBS and BRF that we believe it is fair to 

take them as the only firms to have been affected.  

 There are only six companies listed in Brazil (on the Bovespa) that are classified 

as meat processors: JBS S.A., BRF S.A., Marfrig Global Foods S.A., Minerva S.A., 

Minupar Participações S.A., and Excelsior Alimentos S.A. As such, it is fair to consider 

these four firms as BRF’s and JBS’s major competitors in the Brazilian market. Even if 

the shock also hit other firms significantly, these are the four that are most likely to have 

suffered the negative effects that BRF and JBS suffered. 

Providing evidence to the contrary, in Figure 5 we can see the trends for accounts 

payable over total assets for BRF and JBS against their four major competitors. While for 

JBS and BRF the trend for the ratio is downward, for their competitors it is upward. Not 

only did these four competitors not suffer the negative effects of the shock, but they 

actually increased their trade credit usage after the event. One possible explanation is a 

competitive effect (Jorion and Zhang, 2007 and 2009), whereby they took up some of the 

market share lost by the affected firms.  

 

[INSERT FIGURE 5 HERE] 

 

Because there are very few observations to statistically test what is shown in 

Figure 5, we could not run any statistical analysis using only these firms. Instead, what 

we did was a statistical customer analysis using the four competitors instead of JBS and 

BRF as the treated group. The data from Figure 6 indicate that the accounts payable over 

total assets for these four firms increased slightly, but less than the whole food industry. 

All the results are not-significant, as shown in Table 9, which means that this slight 

increase does not represent a significant spillover effect.  
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Overall, we show that JBS and BRF were indeed the only firms to be significantly 

affected. Furthermore, their competitors seem to have had a weak competitive response, 

increasing their trade credit usage only slightly. 

 

[INSERT FIGURE 6 HERE] 

[INSERT TABLE 9 HERE] 

 

5.3 DEMAND- AND SUPPLY-SIDE EFFECTS 

Thus far, we have defined the effects observed in these analyses as supply-side effects, in 

which suppliers are not willing to extend credit to firms affected by an adverse shock. 

However, one could equally argue that they constitute a demand-side effect brought about 

by a reduction in the amount of credit the affected firms drained from suppliers after the 

shock. 

 There are some reasons why it is very unlikely that we are talking about a demand 

effect. First, the demand-side effect argument goes against the common view in the 

literature that firms drain their lines of credit as much as they can when they suffer an 

adverse shock (e.g., Ivashina and Scharfstein, 2010). More specifically, Amberg et al. 

(2016) show that firms also drain as much of their trade credit lines as they can after a 

liquidity shock. Second, the suppliers’ average accounts receivable over total assets after 

the shock decreased, which means that suppliers reduced the amount of trade credit they 

issued. If it was a demand-side decision to use less credit, suppliers could easily have 

redirected their trade credit to other firms, not necessarily reducing the amount issued. 

Third, the whole Brazilian food industry, including JBS’s and BRF’s competitors, 

increased their trade credit usage after the shock, which indicates there was demand for 

products in the market. Finally, if JBS and BRF were indeed refusing credit on offer from 

their suppliers, it would imply that they were in good financial shape despite the 

downturn in their reputation and performance, which investors would know, resulting in a 

quick recovery in these firms’ stock prices, which did not happen. 

 Overall, the evidence points to a supply-side effect, but only with microdata, such 

as micro-information about the amount of trade credit issued by each supplier to each 

customer, could we ascertain and prove this argument. 
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6. Conclusion 

We have investigated how trade credit reacts to shocks suffered by customer firms. The 

paper focuses on a particular ambiguity in the literature: What do suppliers prioritize 

when their customers suffer an adverse shock? Keeping the relationship alive or shielding 

themselves from increased risks in the trade credit chain? We exploit a recent exogenous 

adverse shock affecting the Brazilian food industry called Operation Weak Flesh. Taking 

JBS and BRF as the main affected firms and a list of their suppliers from the Bloomberg 

Supply Chain Analysis (SPLC) Tool, we use differences-in-differences regression to 

empirically test how trade credit responded to the shock. 

 Our results show that trade credit reacted negatively to the shock. Taking JBS and 

BRF as customers, we found that they displayed 20% to 30% less trade credit on average 

in their liabilities (payables) after the shock than in the pre-event period. Investigating the 

suppliers’ asset side of trade credit (receivables), we found a decrease of 5% to 6% in 

trade credit provision after the shock relative to the pre-treatment average. These results 

support the risk mitigation hypothesis, whereby suppliers prefer to shield themselves 

against the possibility of a shock spreading throughout a trade credit chain. In a sense, 

suppliers become more risk averse after an adverse shock to their customers. 

 One possible explanation for these results is that the companies we were 

investigating, JBS and BRF, are among the largest companies in the world and are also 

larger than their suppliers, even though these are still large companies. It could be 

extremely dangerous for the suppliers to bear the risks of a larger company’s failure. 

Suppliers are not specialized financial institutions and they are probably constrained in 

their diversification opportunities. The optimal choice would be to reduce or cut credit 

lines to the affected firms. 

 A series of robustness tests rules out alternative explanations, such as different 

pre-trends for the treatment and control groups, spillover effects arising from the event, 

and demand-side confounders. 

 Operation Weak Flesh is still active and new information is being released every 

day. For this reason, we cannot investigate whether the results since the shock are 

temporary or permanent. Further research could investigate whether the affected firms 

return to their standard performance and what financing options they use to get on their 

feet again. Whether trade credit indicators return to their initial levels or not will 

determine whether the effects of the shock are permanent or temporary. 
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Table 1: BRF/JBS suppliers (aggregated) 

 

 
 

 

 

 

Suppliers Country

Accenture plc Ireland

ALLETE, Inc. USA

Archer-Daniels-Midland Company USA

Avex Inc. Japan

Bemis Company, Inc. USA

Bunge Limited Netherlands

Citrix Systems, Inc. USA

Cosan S.A. Indústria e Comércio Brazil

Excelsior Alimentos S.A. Brazil

John Bean Technologies Corporation USA

JSL S.A. Brazil

Koninklijke DSM N.V. Netherlands

Marfrig Global Foods S.A. Brasil

Mondelez International, Inc. USA

Open Text Corporation Canada

Pilgrim's Pride Corporation USA

PROS Holdings, Inc. USA

Quickfood Sociedad Anonima Argentina

Rumo S.A. Brazil

Sealed Air Corporation USA

Tyson Foods, Inc. USA

WestRock Company USA

WPP plc United Kingdom

Suppliers

Amaggi Exportação e Importação Ltda

Blue Earth Inc

Ceres Inc

Flora Produtos de Higiene e Limpeza S.A

Global Beef Trading Sociedade Unipessoal Lda

Itambé Alimentos S.A.

Quintiq LLC

S.A. Fábrica de Produtos Alimentícios Vigor

Sadia Alimentos S A

Seara Aliementos

Zendaleather GmbH

This list is from Bloomberg's Supply Chain Analysis tool; the suppliers used in the analysis have complete quarterly data

available at Capital IQ database. The not used suppliers were excluded by: (1) No financial data available in Capital IQ

database; (2) No quarterly data available in Capital IQ (3) Financial data stops before 2017 quarter 3; (4) The supplier

belongs to BRF or JBS  groups.

Food Industry

IT Services

IT Services

Utilities

Food Industry

Entertainment

Paper Packaging

Food Industry

IT Services

Food Industry/Oil and Gas

Food Industry

No quarterly data available in Capital IQ

No quarterly data available in Capital IQ

Supplier belongs to JBS group

Main Sector

Panel A - Firms used in the analysis

Panel B - Firms not used in the analysis

Reason

No financial data available in Capital IQ

IT Services

Food Industry

Logistics

Paper Packaging

Food Industry

Paper Packaging

Machinery/Food Industry

Logistics

Food Industry

Food Industry

Food Industry

Supplier belongs to BRF group

Supplier belongs to JBS group

No financial data available in Capital IQ

No quarterly data available in Capital IQ

Advertising

Financial data stops in 2015

Financial data stops in 2014

Financial data stops in 2012
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Table 2: Summary Statistics 

 

 

Panel A - Customers' Analysis

Median Mean Std Dev. Median Mean Std Dev. Median Mean Std Dev. Median Mean Std Dev.

Explanatory Variable

Accounts Payable/Total Assets 0.1201 0.1178 0.0219 0.1072 0.1061 0.0242 0.0839 0.1028 0.0864 0.0598 0.0852 0.0862

Control Variables

Size 9.9176 9.9177 0.5023 9.9925 9.9789 0.4893 7.0083 6.8017 1.8010 6.2074 6.0544 1.7811

Cashflow 0.0144 0.0190 0.0211 -0.0022 -0.0040 0.0174 0.0178 -0.0586 0.4634 0.01442 -0.7043 4.0867

Sales/Assets 0.3074 0.3105 0.1266 0.2705 0.2727 0.1151 0.2035 0.2238 0.1517 0.1594 0.1711 0.1267

Income/Assets 0.0047 0.0063 0.0070 -0.0003 -0.0007 0.0050 0.0046 -0.0007 0.0375 0.0021 -0.0054 0.0393

Panel B - Suppliers' Analysis

Median Mean Std Dev. Median Mean Std Dev. Median Mean Std Dev. Median Mean Std Dev.

Explanatory Variable

Accounts Receivable/Total Assets 0.0971 0.1158 0.0800 0.0982 0.1074 0.0726 0.1020 0.1164 0.0848 0.1106 0.1315 0.1065

Control Variables

Size 8.6990 8.4348 1.9691 8.9129 8.5254 1.8999 6.4349 6.4305 2.2615 5.6032 5.6200 1.9359

Cashflow 0.0795 0.3280 1.2545 0.0759 0.1198 0.3918 0.0366 0.0539 0.2177 0.0312 0.0437 0.2093

Sales/Assets 0.1874 0.2794 0.2149 0.1896 0.2552 0.1793 0.2547 0.3044 0.2123 0.2660 0.3066 0.2099

Income/Assets 0.0086 0.0090 0.0353 0.0075 0.0051 0.0248 0.0097 0.0082 0.0292 0.0095 0.0085 0.0266

Pre-event Post-event

Pre-event Post-event

USA/EU/Latin America World

Note: This table provides summary statistics for the main explanatory variable as well as the control variables used in the analysis. Source: S&P Capital IQ Database; The Explanatory variable is the ratio of

Accounts Payable/Total Assets in Panel A, and Accounts Receivable/Total Assets in panel B. The control variables are: Log of Total Assets (Size), (Income Before Extraordinary Itens + Depreciation)/Lagged

Net Property and Plant (Cashflow), Net Income/Total Assets (Income/Assets) and Sales/Total Assets (Total Revenue/Assets); In Panel A, the treatment group includes JBS and BRF; the Brazilian Food

Industry control group includes 22 companies from the Brazilian food industry and the Brazilian Consumables Industry control group includes 92 companies from the whole consumables industry in Brazil. In

Panel B: The Treatment group includes 23 suppliers from JBS and BRF (agreggated); the USA/EURO/BR control group includes 405 firms from the food and paper packaging industry in the USA, Europe and

Latin America and the World control group includes 1512 firms from the food and paper packaging industry without restricting by geographic locations. The control groups were restricted to firms with complete 

quarterly data available for the explanatory variable between 2016 quarter 3 and 2017 quarter 3.

Brazilian Food Industry Brazilian Consumables Industry

Treatment Controls

JBS & BRF (Treatment)

Suppliers (Treatment)

Treatment Controls

Aggregated Aggregated

Aggreaged Aggreaged
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Table 3: Common Pre-Event Trends Test 

 

 

(1) (2) (3) (4)

Difference 1 Difference 2 Difference 1 Difference 2

(2017q1) - (2016q4) (2016q4) - (2016q3) (2017q1) - (2016q4) (2016q4) - (2016q3)

Mean Control -0.0149 0.1456 -0.0053 0.0053

Mean Treatment -0.0102 0.0045 -0.0102 0.0045

Mean Control - Mean Treatment -0.0046 0.0100 0.0049 0.0008

T-Test -0.3334 0.4176 0.3247 0.0471

Df 22 22 92 92

p-value 0.7420 0.6803 0.7461 0.9626

Panel B - Suppliers' Analysis

(5) (6) (7) (8)

Difference 1 Difference 2 Difference 1 Difference 2

(2017q1) - (2016q4) (2016q4) - (2016q3) (2017q1) - (2016q4) (2016q4) - (2016q3)

Mean Control -0.0016 -0.0031 -0.0070 0.0005

Mean Treatment -0.0064 -0.0013 -0.0064 -0.0013

Mean Control - Mean Treatment 0.0048 -0.0018 -0.0006 0.0018

T-Test 1.4484 -0.4554 -0.1755 0.4741

Df 30.0074 29.4785 25.2238 27.7851

p-value 0.1579 0.6521 0.8621 0.6396

This test compares the mean difference between two quarters pre-event for the treatment group and the control group. Non-significant t-tests mean

that their changes are not statistically significant. Difference 1 is the difference between quarter 1 from 2017 and quarter 4 from 2016. Difference 2 is

the difference between quarter 4 from 2016 and quarter 3 from 2016. The variances between control and treatment groups are different for groups in

Panel B.

Food Industry Control Consumables Industry Control

Panel A - Customers' Analysis

USA/EU/LatAm Control World Control
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Table 4: Differences-in-Differences Regression for the Brazilian Food Industry Control Group 

 

 

Treatment*Post

Post

Size

Cashflow

Income/Assets

Sales/Assets

Constant

Firm Fixed Effects

Obs

F-test p-value

R² 

(1) (2)

-0.2118**

(0.0834)

-0.2762***

(0.0931)

0.00 0.00

48

0.3486

Yes

-0.2091***

(0.0714)

0.8236***

(0.1709)

-10.417***

(1.9868)

Yes

48

2.6207*

(1.4509)

0.5720

...

...

...

...

0.7139

(0.3414)

-0.1306***

(0.0382)

48

0.16

0.1603

48

0.00

0.4733

...
-20.4329**

(6.5016)

...
-0.0044

(2.0856)

Yes Yes

-0.0122

(0.0733)

0.2830

(1.3424)

...
0.2543

(0.8112)

DV (level Accounts Payable/Total Assets)

1 quarter window 2 quarter window

(5) (6)

0.3143*

(0.1599)

0.3095*

(0.1583)

...
-0.0308

(0.1552)

DV (change Accounts Payable/Total Assets)

2 quarter window

(3) (4)

-0.3230*

(0.1728)

-0.4780**

(0.1985)

0.2732***

(0.0833)

0.3894***

(0.0912)

1 quarter window

-0.0105

(0.0068)

-0.0121

(0.0094)

0.0229

(0.0187)

0.0285*

(0.0163)

...
0.0005

(0.0075)
...

-0.0225

(0.0153)

(7) (8)

-0.0024

(0.0071)

-0.0047

(0.0087)

-0.0334*

(0.0187)

-0.0358*

(0.0193)

0.0966***

(0.0086)

0.2155

(0.1280)

...
0.0314**

(0.0136)
...

-0.1761

(0.1370)

...
0.1003

(0.1796)
...

-0.0414

(0.7299)

Note: Panel Fixed Effects Regression; Standard errors are clustered by firms. There are two observations per firm, pre and post-event. N = 24

The dependent variables is the ratio Account Payables/Total Assets. From (1) to (4) the change in levels from periods t+1 and t+2 to period t; from (5) to (8) the raw

levels are used. Treatment*Post is a dummy that equals one for affected firms in the period after the event. Post is a dummy that equals 1 for periods after 2017

quarter 1. The firm level control variables are: log of total assets (Size);  (Income Before Extraordinary Itens + Depreciation)/L. Net Property and Plant (Cashflow); Net 

Income/Total Assets (Income/Assets); sales/total assets (Sales/Assets). The dummy variable indicating treated firms is omitted due to Firm fixed effects.

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

0.00 0.00 0.00 0.01

0.1176 0.2311 0.0704 0.5659

Yes Yes Yes Yes

48 48 48 48

...
-0.1573

(0.1000)
...

0.1514

(0.1700)

0.1104***

(0.0031)

0.1460***

(0.0325)
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Table 5: Differences-in-Differences Regression for the Brazilian Consumables Industry Control Group 

 

 

Treatment*Post

Post

Size

Cashflow

Income/Assets

Sales/Assets

Constant

Firm Fixed Effects

Obs

F-test p-value

R² 

DV (change Accounts Payable/Total Assets) DV (level Accounts Payable/Total Assets)

1 quarter window 2 quarter window 1 quarter window 2 quarter window

(9) (10) (11) (12) (13) (14) (15) (16)

-0.0714*

(0.0411)

-0.0983**

(0.0503)

-0.1596*

(0.0851)

-0.2148*

(0.1269)

-0.0100***

(0.0039)

-0.0057

(0.0048)

-0.0190***

(0.0053)

-0.0267*

(0.0154)

0.1328***

(0.0409)

0.1291***

(0.0443)

0.1508***

(0.0571)

0.1550***

(0.0620)

-0.0028

(0.0033)

-0.0013

(0.0034)

0.0085*

(0.0052)

0.0104*

(0.0060)

...
0.1387

(0.1461)
...

0.0255

(0.0522)
...

-0.0217

(0.0123)
...

-0.0053

(0.0052)

...
0.0084

(0.0104)
...

0.0093

(0.0088)
...

-0.0001

(0.0003)
...

0.0005

(0.0005)

...
-1.3922

(1.4451)
...

-1.9344

(2.1170)
...

0.0819

(0.1239)
...

-0.3500

(0.3011)

...
-0.4840

(0.9984)
...

-0.7890

(1.2977)
...

0.1290

(0.1972)
...

-0.0781

(0.1881)

-0.0432**

(0.0200)

-0.8034

(0.8499)

0.0051

(0.0279)

-0.0222

(0.4394)

0.0878***

(0.0016)

0.1972***

(0.0631)

0.0824***

(0.0025)

0.1257**

(0.0578)

Yes Yes Yes Yes Yes Yes Yes Yes

188 188 188 188 188 188 188 188

0.00 0.00 0.03 0.08 0.00 0.00 0.00 0.00

Note: Panel Fixed Effects Regression; Standard errors are clustered by firms. There are two observations per firm, pre and post-event. N = 94

The dependent variables is the ratio Account Payables/Total Assets. From (9) to (10) the change in levels from periods t+1 and t+2 to period t; from (13) to (16) the

raw levels are used. Treatment*Post is a dummy that equals one for affected firms in the period after the event. Post is a dummy that equals 1 for periods after 2017

quarter 1. The firm level control variables are: log of total assets (Size);  (Income Before Extraordinary Itens + Depreciation)/L. Net Property and Plant (Cashflow); Net 

Income/Total Assets (Income/Assets); sales/total assets (Sales/Assets). The dummy variable indicating treated firms is omitted due to Firm fixed effects.

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

0.1051 0.1299 0.0717 0.0902 0.0113 0.0872 0.0304 0.1011
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Table 6: Differences-in-Differences Regression for the USA/Europe/LatAm Food and Paper and Packaging Industry Control Group 

 

 

Treatment*Post

Post

Size

Cashflow

Income/Assets

Sales/Assets

Constant

Firm Fixed Effects

Obs

F-test p-value

R² 

Note: Panel Fixed Effects Regression; Standard errors are clustered by firms. There are two observations per firm, pre and post-event. N = 407

The dependent variables is the ratio Accounts Receivable/Total Assets. From (1) to (4) the change in levels from periods t+1 and t+2 to period t; from (5) to (8) the

raw levels are used. Treatment*Post is a dummy that equals one for affected firms in the period after the event. Post is a dummy that equals 1 for periods after 2017

quarter 1. The firm level control variables are: log of total assets (Size);  (Income Before Extraordinary Itens + Depreciation)/L. Net Property and Plant (Cashflow); Net 

Income/Total Assets (Income/Assets); sales/total assets (Sales/Assets). The dummy variable indicating treated firms is omitted due to Firm fixed effects.

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

0.05 0.02 0.03 0.00

0.0077 0.0157 0.0055 0.0518

Yes Yes Yes Yes

814 814 814 814

...
-0.0165

(0.0225)
...

0.0864***

(0.0267)

0.1150***

(0.0008)

0.2759***

(0.0896)

...
-0.0114**

(0.0045)

(7) (8)

-0.0116**

(0.0048)

-0.0103**

(0.0049)

-0.0077***

(0.0031)

-0.0043

(0.0032)

0.1180***

(0.0006)

0.1665

(0.0298)

...
-0.0002

(0.0050)
...

0.0074

(0.0089)

...
0.0416

(0.1054)
...

-0.1084

(0.0871)

DV (level Accounts Receivable/Total Assets)

1 quarter window 2 quarter window

(5) (6)

0.3276***

(0.0893)

0.3305***

(0.0879)

...
-0.1232

(0.1806)

DV (change Accounts Receivable/Total Assets)

2 quarter window

(3) (4)

-0.1828

(0.1183)

-0.2339*

(0.1394)

0.2328

(0.0782)

0.2393***

(0.0806)

1 quarter window

0.0020

(0.0017)

0.0021

(0.0017)

0.0005

(0.0012)

0.0011

(0.0012)

...
-0.0238*

(0.0135)

...

...

...

814

0.00

0.0343

814

0.00

0.0390

...
4.8653

(7.2286)

...
-1.3386**

(0.6065)

Yes Yes

4.3873

(5.0524)

-0.0266

(0.0422)

1.1734

(1.1206)

-0.0054

(0.0369)

...
-0.4963

(0.7836)

(1) (2)

-0.1662*

(0.1003)

-0.2589*

(0.1404)

0.00 0.02

814

0.0227

Yes

-0.5831

(0.7553)

-0.3074

(0.2815)

4.2512

(5.6318)

Yes

814

-1.9798

(1.0929)

0.0387

...
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Table 7: Differences-in-Differences Regression for the World Food and Paper and Packaging Industry Control Group 

 

 

Treatment*Post

Post

Size

Cashflow

Income/Assets

Sales/Assets

Constant

Firm Fixed Effects

Obs

F-test p-value

R² 

Note: Panel Fixed Effects Regression Standard errors are clustered by firms. There are two observations per firm, pre and post-event. N = 1535

The dependent variables is the ratio Accounts Receivable/Total Assets. From (9) to (10) the change in levels from periods t+1 and t+2 to period t; from (13) to (16) the 

raw levels are used. Treatment*Post is a dummy that equals one for affected firms in the period after the event. Post is a dummy that equals 1 for periods after 2017

quarter 1. The firm level control variables are: log of total assets (Size);  (Income Before Extraordinary Itens + Depreciation)/L. Net Property and Plant (Cashflow); Net 

Income/Total Assets (Income/Assets); sales/total assets (Sales/Assets). The dummy variable indicating treated firms is omitted due to Firm fixed effects.

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

0.0333 0.0430 0.0257 0.0294 0.0063 0.0090 0.0040 0.0426

3070 3070 3070 3070 3070 3070 3070 3070

0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00

-0.0302**

(0.0128)

0.5929

(1.4994)

-0.0373

(0.0266)

3.7344

(2.2019)

0.1330***

(0.0005)

0.1535***

(0.0557)

0.1325***

(0.0004)

0.2016

(0.0429)

Yes Yes Yes Yes Yes Yes Yes Yes

...
2.32935

(2.1755)
...

3.4176

(3.2710)
...

0.0765

(0.0738)
...

0.0465

(0.0682)

...
-1.2303

(0.4155)
...

-1.2914*

(0.7978)
...

0.0009

(0.0262)
...

0.0774***

(0.0287)

...
-0.0459

(0.2695)
...

-0.6018*

(0.3745)
...

-0.0038

(0.0090)
...

-0.0165**

(0.0070)

...
-0.1441

(0.1418)
...

-0.2172

(0.3769)
...

0.0020

(0.0066)
...

0.0057

(0.0090)

-0.1205*

(0.0689)

-0.1708*

(0.0918)

-0.1966**

(0.0946)

-0.1979**

(0.0957)

-0.0066

(0.0046)

-0.0048

(0.0049)

-0.0092***

(0.0029)

-0.0065**

(0.0030)

0.1871***

(0.0259)

0.1795***

(0.0253)

0.3415***

(0.0542)

0.3681***

(0.0649)

-0.0030***

(0.0010)

-0.0029

(0.0010)

0.0020**

(0.0009)

0.0032***

(0.0009)

DV (change Accounts Receivable/Total Assets) DV (level Accounts Receivable/Total Assets)

1 quarter window 2 quarter window 1 quarter window 2 quarter window

(9) (10) (11) (12) (13) (14) (15) (16)



34 
 

Table 8: Temporal Placebos - Placebo Event in Quarter 4, 2016 

 

 

Treatment*Placebo

Placebo

Firm Level Controls

Firm Fixed Effects

Obs

F-test p-value

R² 

Treatment*Placebo

Placebo

Firm Level Controls

Firm Fixed Effects

Obs

F-test p-value

R² 

Note - In Panel A, the dependent variable is the ratio Accounts Payable/Total Assets while in Panel B it is the ratio Accounts Receivable/Total Assets.

Treatment*Placebo is a dummy that equals one for affected firms in the period after the placebo event. Placebo is a dummy that equals 1 for periods after 2016

quarter 4

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

Panel B - Suppliers' Analysis

Panel A - Customers' Analysis

0.00 0.00 0.00

0.0029 0.0285 0.0101 0.0257 0.0299 0.0502 0.0356 0.0454

0.42 0.00 0.00 0.00 0.00

Yes Yes Yes

814 814 3070 3070 814 814 3070 3070

Yes Yes Yes Yes Yes

-0.0048***

(0.0014)

-0.0064***

(0.0009)

-0.0065***

(0.0008)

No Yes No Yes No Yes No Yes

-0.0358

(0.0350)

-0.0326

(0.0355)

-0.0853***

(0.0217)

-0.0828***

(0.0209)

-0.0047***

(0.0014)

-0.0002

(0.0045)

188 48

DV (change Accounts Receivable/Total Assets) DV (level Accounts Receivable/Total Assets)

USA/EURO/L.A. World USA/EURO/L.A. World

0.00 0.00 0.00 0.20

48 188188

Yes Yes

0.00

Yes Yes

0.0009

(0.0063)

-0.0005

(0.0562)

-0.0267

(0.0541)

0.0489

(0.0489)

0.0326

(0.0487)

-0.0030

(0.0046)

-0.0023

(0.0045)

-0.0013

(0.0044)

Yes

-0.2939***

(0.0965)

-0.2679***

(0.0685)

-0.1159***

(0.0429)

-0.0952**

(0.0447)

-0.0003

(0.0065)

0.3185 0.3952 0.0768 0.1392 0.0035 0.0882 0.0014 0.2627

48 48 188

0.00 0.17 0.00

Yes Yes Yes

DV (change Accounts Payable/Total Assets) DV (level Accounts Payable/Total Assets)

Food Industry Consumables Industry Food Industry Consumables Industry

Yes

0.1557

(0.1133)

0.0668

(0.1076)

-0.0222

(0.0718)

-0.0239

(0.0756)

-0.0053

(0.0072)

-0.0104

(0.0067)

-0.0057

(0.0038)

-0.0010

(0.0065)

0.0000

(0.0024)

0.0028

(0.0023)

No Yes No Yes No Yes No
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Table 9: Unit Placebo - Differences-in-Differences for JBS/BRF Competitors 

 

 
 

 

 

 

 

 

 

 

 

Treatment*Post

Post

Firm Level Controls

Firm Fixed Effects

Obs

F-test p-value

R² 

(1) (2)

-0.1075

(0.1057)

-0.1718

(0.1040)

0.00 0.00

48

0.3393

Yes

48

Yes

0.5589

48

0.00

0.1617

48

0.00

0.4456

Yes Yes

Yes No YesNo

DV (level Accounts Receivable/Total Assets)

1 quarter window 2 quarter window

(5) (6)

0.3292*

(0.1703)

0.2756

(0.1792)

DV (change Accounts Receivable/Total Assets)

2 quarter window

(3) (4)

-0.2513

(0.2784)

0.0080

(0.2165)

0.2734***

(0.0917)

0.3887***

(0.0982)

1 quarter window

-0.01175

(0.0074)

-0.0140

(0.0101)

0.0203

(0.0206)

0.0243

(0.0170)

(7) (8)

0.0062

(0.0080)

0.0106

(0.0049)

-0.0011

(0.0242)

0.0102

(0.0189)

No Yes

48 48 48 48

Note: Panel Fixed Effects Regression; Standard errors are clustered by firms. There are two observations per firm, pre and post-event. N = 24

The dependent variables is the ratio Accounts Payable/Total Assets. From (1) to (4) the change in levels from periods t+1 and t+2 to period t; from (5) to (8) the raw

levels are used. Treatment*Post is a dummy that equals one for JBS/BRF Competitors in the period after the event. Post is a dummy that equals 1 for periods after

2017 quarter 1. The firm level control variables are: log of total assets (Size); (Income Before Extraordinary Itens + Depreciation)/L. Net Property and Plant

(Cashflow); Net Income/Total Assets (Income/Assets); sales/total assets (Sales/Assets). The dummy variable indicating treated firms is omitted due to Firm fixed

effects.

*,**,*** represents significance at 10%, 5% and 1% level, respectively 

0.06 0.00 0.21 0.19

0.1227 0.2414 0.0582 0.5553

Yes Yes Yes Yes

No Yes
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Appendix A1: Raw Change Measure 

 

As a robustness test, we use a raw change measure instead of a percentage change measure. The results get weaker but still all negative and 

mostly significant. Results are presented in the table below. 

 

 

Treatment*Post

Post

Firm Level Controls

Firm Fixed Effects

Obs

F-test p-value

R² 

Treatment*Post

Post

Firm Level Controls

Firm Fixed Effects

Obs

F-test p-value

R² 

Note: Panel Fixed Effects Regression; Standard errors are clustered by firms. 

In Panel A, the dependent variable is the raw change in the Accounts Payable/Total Assets ratio: 

In Panel B, the dependent variable is the raw change in the Accounts Receivable/Total Assets ratio:

Panel B - Suppliers' Analysis

0.00 0.00 0.00

0.5285 0.5437 0.8213 0.8271 0.6329 0.6444 0.7471 0.7535

0.00 0.00 0.00 0.00 0.00

Yes Yes Yes

814 814 814 814 3070 3070 3070 3070

Yes Yes Yes Yes Yes

0.0030***

(0.0008)

0.0056***

(0.0008)

0.0063***

(0.0008)

No Yes Yes Yes No Yes No Yes

0.0033**

(0.0014)

0.0035***

(0.0013)

0.0024**

(0.0011)

0.0029***

(0.0011)

0.0032***

(0.0008)

-0.0073**

(0.0036)

-0.0075**

(0.0037)

-0.0065***

(0.0024)

-0.0040

(0.0025)

-0.0071**

(0.0034)

-0.0083**

(0.0035)

-0.0085***

(0.0024)

-0.0071***

(0.0024)

Panel A - Customer Analysis

USA/EU/LatAm World

1 quarter window 2 quarter window 1 quarter window 2 quarter window

Food Industry Consumables Industry

1 quarter window 2 quarter window 1 quarter window 2 quarter window

-0.0079

(0.0051)

-0.0133**

(0.0063)

-0.0255

(0.0163)

-0.0356*

(0.0206)

-0.0025

(0.0026)

-0.0035

(0.0030)

-0.0134***

(0.0049)

-0.0232*

(0.0142)

0.0036*

(0.0022)

0.0087*

(0.0048)

0.0091*

(0.0051)

No Yes No Yes No Yes No Yes

0.0071

(0.0062)

0.0187

(0.0118)

0.0215

(0.0179)

0.0235

(0.0144)

0.0037**

(0.0019)

0.00 0.00 0.00

188

Yes Yes Yes

188188

0.5850 0.6908 0.1523 0.6269 0.5109 0.5152 0.2486 0.3118

48 48 48 48 188

0.00 0.00 0.00

Yes Yes Yes Yes Yes

0.00 0.00
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Figure 1: JBS and BRF Sales 

 

This figure shows the sales over assets for JBS (left) and BRF (right) for the whole analysis period. Overall, sales dropped in the event quarter 

and stayed low afterwards for both firms. 

 

 

    
 

 

 

 

 

 



38 
 

Figure 2: JBS and BRF Stock Prices 

 

This figure shows the JBS (left) and BRF (right) stock prices for the period around the event. Both firms’ stock prices dropped sharply on the 

event day. The subsequent drops in the graph, especially for JBS, are due to uncertainty around JBS president Wesley Batista’s plea bargaining.  
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Figure 3: Customer Analysis Trends 

 

This figure shows the trends in Accounts Payable/Total Assets for the food industry control group (left) and the consumables industry control 

group (right).  
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Figure 4: Supplier Analysis Trends 

 

This figure shows the Accounts Receivable/Total Assets trends for the USA, European, and Latin American food and paper & packaging 

industry control group (left) and the world food and paper & packaging industry control group (right).  
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Figure 5: JBS and BRF’s Competitors 

 

This figure shows the Accounts Payable/Total Assets trends for a control group composed of JBS and BRF’s competitors from the meat 

processing industry. 
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Figure 6: JBS and BRF’s Competitors vs Food Industry 

 

This figure shows the Accounts Payable/Total Assets trends for a treatment group composed of JBS and BRF’s competitors from the meat 

processing industry and a control group of firms from the Brazilian food industry. 

 

 

 
 


