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ABSTRACT

This study aimed to investigate the effects of the COVID-19 crisis on the performance of the stocks of
Brazilian agribusiness. Among the main activities of Brazilian agribusiness, grain production stands
out worldwide. Thus, we selected the company SLC to represent this segment. And, from Thomson
Reuters, we selected its peer companies: Ambev, JBS, BRF, Cosan Logistica, Marfrig and Sao
Martinho. We used the event study methodology and multivariate linear regression. The results
showed that SLC performed well in the event window, while its peers experienced great volatility. The
OLS regression confirmed that SLC was positively differentiated from other companies with daily
trading in the period.

Keywords: COVID-19; Agribusiness; Financial Market; Stock Performance.

Agronegdcio brasileiro em meio a turbuléncia provocada pela Covid-19: uma
esperanca para o mercado de capitais?

RESUMO

Este trabalho teve como objetivo investigar o efeito da crise do COVID-19 no desempenho das a¢des
do agronegdcio brasileiro. Entre as principais atividades do agronegdécio brasileiro, a producédo de
gréos se destaca mundialmente. Assim, selecionamos a empresa SLC para representar esse
segmento. E, a partir da Thomson Reuters, selecionamos as empresas pares: Ambev, JBS, BRF,
Cosan Logistica, Marfrig e Sdo Martinho. Utilizamos a metodologia de estudo de eventos e regressao
linear multivaridvel. Os resultados mostraram que a SLC obteve um bom desempenho na janela de
evento, enquanto seus pares experimentaram de grandes volatilidades. A regressao OLS, confirmou
gue a SLC se diferenciou positivamente das demais empresas com cotacao diaria no periodo.

Palavras-chave: COVID-19; Agronegdcio; Mercado Financeiro; Desempenho de Ac¢des.
1 INTRODUCTION

In Brazil, according to the Ministry of Health (MINISTERIO DA SAUDE, 2020), the first COVID-19 case
was confirmed in February 26, 2020. In the same date, measures to contain the disease in the
national territory were initiated. As a result, in different moments of the month of March, state
governments have decreed a quarantine in their territories. That led to a greater impact in economy,
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which can be observed through its reflexes: the rise in the value of the dollar when compared to the
Brazilian real, the increased unemployment rates, diminished industrial production, increased country
risk, and projected GDP (Gross Domestic Product) drops. According to the note divulged by the
Ministry of Economy (MINISTERIO DA ECONOMIA, 2020), the economic impact of coronavirus is
directly related to the determination of social isolation, and can be decomposed in: i) immediate impact
when faced with restrictions to the production and to consumption; ii) length of the recovery period;
and iii) impact on the long-term trajectory of the economy. The impact was also observed in the
diminution of formal employment, since, when part of the commerce in the country was closed, 1.1
million job opportunities were terminated during March and April, according to data from the CAGED
(the General Records of Employed and Unemployed People) (G1, 2020c). In addition to the
staggering unemployment numbers, data published by the IBGE (the Brazilian Institute of Geography
and Statistics) indicate that the Brazilian GDP fell 1.5% in the first trimester of 2020, when compared
to the last trimester of the previous year (IBGE, 2020).

Considering so many negative impacts of the international crisis provoked by COVID-19, the Brazilian
trade balance was also impacted, but the agribusiness sector has been showing outstanding signs in
the national economy. Brazil had a reduction of 27.1% in nearly all products of the commercial
balance, with the exception of products from agribusiness, which presented an increase in their total
balance. Additionally, when the sector is analyzed in isolation, a significant increase can be perceived
in exportations, from 42.2% in 01/2019 to 55.8% in 04/2020, and a 16.7% reduction of importations,
considering the same period (SISTEMA OCEPAR, 2020). This data reinforces the importance of the
sector, both nationally and internationally.

Brazil is among the greatest producers of grains throughout the world, meaning that the international
supply crisis can be seen as a great opportunity for the country to anticipate and/or increase its
exportations (CEPEA, 2020). Brazil, a worldwide provider of commodities, lead the coalition of
developing countries in the agricultural negotiations in the World Trade Organization (WTO), which
contributes for its growth as an emerging economy (ANDRADE, 2016). This position is due to the
expansion of the production scale of the technological restructuring, which made it possible for the
Brazilian agribusiness to reach worldwide markets (HALL; MATOS; SILVESTRE; MARTIN, 2011;
AMANOR; CHICHAVA, 2016; MUELLER; MUELLER, 2016). These factors lead the Brazilian
agribusiness sector to positively sustain the trade balance with its exportations. In addition, as
highlighted by Sui and Sun (2016), there is a belief that the demand of worldwide trade may positively
impact in the performance of the companies of the main exporter countries. These authors also
underline that globalization has been increasing the speed of the flux of internal trade, but developing
countries have difficulties due to the strong interference of the exchange rates in the capital market.

Therefore, the advance of the agribusiness in Brazil is reported as the personification of the most
progressive elements of a developing economy (IORIS, 2015; SCOONES; AMANOR; FAVARETO; Ql,
2016), considering the use of agriculture as a promising strategy for development. Considering these
factors, the large cultivable areas, the favorable climate, and the availability of water made Brazil into
one of the main producers and exporters of agricultural commodities (MUELLER; MUELLER, 2016;
SISTEMA OCEPAR, 2020). The increase in the exportation of agricultural products also reflects the
capacity of Brazil of increasing its production in cultivable areas, with the technification of production
systems, which strengthens the role of the country in world markets (PEREIRA; MARTHA JR;
SANTANA; ALVES, 2012).

The expansion of Brazilian agribusiness started in the 2000s, when many companies perfected their
main activities and expanded their production scale, becoming some of the largest agribusiness
companies in the world (AMANOR; CHICHAVA, 2016). Among them, companies whose capital is
traded in the stock markets stand out, such as SLC Agricola SA, which is one of the largest
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agricultural Brazilian producers and commodity exporter, exporting products such as: soy, cotton, and
corn. There are few other peer companies who work in the agricultural field in Brazil and trade their
stocks in the stock market. They are: Sdo Martinho S.A., BRF S.A., JBS S.A., Cosan S.A., Marfrig
Global Foods S.A., and Ambev S.A. (as classified by Thomson Reuters). This setting favors an
investigation of the resilience and magnitude of the Brazilian agribusiness, when considering
contingent situations, which justifies this study, considering the relevance of the theme in the current
context, that of a pandemic. The magnitude of the Brazilian agribusiness has been shown, as was its
unigueness when compared to other sectors which are suffering in the midst of this crisis. Considering
that, this work aimed to investigate the effect of the crisis that was provoked by Covid-19 in the
performance of the stocks of Brazilian agribusiness.

2 THEORETICAL FRAMEWORK

In December 2019, the first case of COVID-19 was documented in the city of Wuhan (AYITTEY, F. K.,
et al, 2020). This is a viral disease that has been leading countries to impose a series of social
distancing measures to contain its outbreak (NICOLA et al., 2020). As a result, the workforce in all
economic sectors has diminished, which, in addition to affecting companies, generates the loss of jobs
(NICOLA et al., 2020; SHARIF; ALOUI; YAROVAYA, 2020). Therefore, these measures raise the
potential of the global pandemic to destroy means of survival, businesses, industries, and economies.
In this context, the new coronavirus is likely to impact the economy of the world, bringing many
countries into recession and, possibly, into economic depression (BARUA, 2020). As a result, there
have been many uncertainties about the future economic conditions, and, consequently, consumption
and investments, both national and international, have declined (OZILI; ARUN, 2020).

The COVID-19 crisis emerged as a worldwide disaster, which has been affecting profoundly the
performance of the global economy and threatens the survival of companies throughout the world
(WANG; HONG; LI; GAO, 2020). As a result, comparisons are being made to the 2008 financial crisis
(SHARIF; ALOUI; YAROVAYA, 2020) and to the great depression from the 1930s, since the stock
markets are having the worst declines in decades (IQBAL et al., 2020). This can be observed in the
diminution of the market value of companies. The impact in global stock markets generated a loss of
US $ 6 trillion from February 24 to February 28; the S&P 500 index lost more than US$ 5 trillion of its
value in one week in the USA; the ten largest S&P 500 companies, combined, lost more than US $ 1.4
trillion (OZILI; ARUN, 2020). These circumstances show the macroeconomic impact that countries are
experiencing due to the outbreak (BARUA, 2020). The effects can be summarized when divided in:
primary sectors, including the extraction of raw materials; secondary sectors, which produce finished
products; and tertiary sectors, which include all service provision sectors (NICOLA et al., 2020).
Therefore, the impact of the crisis is felt in all economic sectors and, the isolation measures directly
affect the GDP of each country from the principal economies, which are expected to lose
approximately 2 percentage points in their annual growth rate (CHAKRABORTY; MAITY, 2020).
Bloomberg Economists have predicted, through a modeling aimed at estimating the expected losses
for different countries in the world, a probable drop of nearly 0.42% to the GDP of the world during the
first trimester of the year (AYITTEY et al., 2020). Considering this, COVID-19 has been shown not only
to have a disturbing effect on human life, but also to have the potential to provoke economic
deceleration (CHAKRABORTY; MAITY, 2020).

Considering the setting of COVID-19, Nicola et al. (2020) observed that the worldwide outbreak
impacted the primary, secondary, and tertiary sectors. And that the demand for food increased due to
the panic of the population, who started stocking produce, contributing to the resilience of agriculture,
which is part of the primary sector. Furthermore, many countries in the world need to import food, be it
due to management, climate, or population conditions. Therefore, there are two strong indicators of

Enf.: Ref. Cont. UEM - Parana v. 41 n. 3 p. 157-175 | setembro / dezembro 2022




CASSIANA BORTOLI = ELISANE TERESINHA BRANDT = IVANILDO VIANA MOURA CLAUDIO » MARCELO EDWARDS BARROS

worldwide agriculture which can lead investors to intuit the potential acceleration of Brazilian
agribusiness, especially with regard to the production of grains: (1) the country has one of the greatest
trade balances when it comes to this activity, and positively signals the growth projects of the
agricultural production for the next years (EMBRAPA, 2020b); and (2) the government of some
countries limited or restricted the exportation of foods, due to the insecurity generated by the
pandemic and the consequent scarcity of foods (CADILLO-BENALCAZAR; RENNER; GIAMPIETRO,
2020). This fact is a reflex of the importance of the contribution of the country to diminish world hunger
(PEREIRA et al., 2012; MUELLER; MUELLER, 2016).

Despite the growing importance of Brazilian agribusiness to placate the food needs of the world
(EMBRAPA, 2020b) and of the capacity to increase the production per cultivable area in the next
years, investors can produce volatility in the Brazilian stock market for companies from the sector. The
uncertainties of the event have generated nervousness in the investors and, as a consequence,
turbulence in the market, which is in accordance to the Contrast Hypothesis (TIEGEN; KEREN, 2003).
The reactions of investors tend to produce abnormal positive returns (negative), followed by negative
ones (positive). At the end of the event, Brazilian agribusiness is expected to have the ability to reap
positive cumulative abnormal returns, despite the extremely volatile events produced by COVID-19.
From this perspective, the economic importance and the political power of agribusiness should not be
underestimated, since, throughout many decades, the sector was the center of the growth trajectory of
Brazilian economy (SCOONES; AMANOR; FAVARETO; QI, 2016; EMBRAPA, 2020b). In addition,
considering the current settings, it presents itself as a possible hope for the country, in the diminution
of the negative economic impact caused by the COVID-19 crisis.

3 METHODOLOGY

To achieve our objective, we adopted the event studies methodology. To do so, the circuit break that
took place in the B3 Brazilian stock exchange in March 18, 2020, was used as the event of interest.
The date of the event was chosen due to the 10.26% drop in Ibovespa, as a consequence of the
uncertainty provoked by COVID-19 in the Brazilian capital market. A window of 21 days was
considered, formed by the last 10 days of trading floor open outcry before the event, and the 10 days
that followed it, since the circuit break happened after a series of occurrences in the financial market
and several containment measures announced after the date, such as: 03/11/2020, the World Health
Organization (2020) announces the coronavirus pandemic; 03/16/2020 circuit breaker after
announcements from the Federal Reserve (FED) and other central banks about measures regarding
the size of the impact of the pandemic in the economy. From 03/17/2020 to 03/23/2020, many
teaching institutions adhered to the suspension of in-person classes; from 03/17/2020 to 03/24/2020,
the states Santa Catarina, Rio Grande do Sul, S8o Paulo and Rio de Janeiro declared a quarantine,
and other states adhered to measures of social isolation and distancing; and in 03/30/2020, there
were new rumors of a possible circuit breaker, due to the nervousness in the market. We have found
indicators that the agribusiness sector, especially that of seeds, is developing well, despite the
turbulent economic situation. As a result, the company SLC Agricola AS, which is representative
among Brazilian agricultural producers, was used to investigate the possible positive effects of
COVID-19 for this activity in the Brazilian financial market, which is considered to be a developing
market. We also seek to compare its performance with that of its peers. Table 1 shows the companies
that were considered for the analysis.

The companies analyzed, presented in Table 1, have been classified as peers, in accordance to
Refinitiv®. In this case, all the companies are understood to operate in the agribusiness field. However,
it should be highlighted that there are intrasectoral differences, that is, despite offering activities that
are related to the agribusiness, SLC Agricola, for instance, operates in grain production, while
companies such as JBS S.A., BRF S.A., Marfrig Global Foods S.A. operate in the production of meats,
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an activity which depends on the production of grains as the base for the feeding of the animals. As a
result, all companies considered in Table 1 present, in some degree, a relationship of intrasectoral
interdependence, even with distinct activities.

Table 1 - Sample companies.

Name of the companies

; Sector Descriptionof main activities
(Trading codes) P

The company operates with the entirety of
agricultural production, including planning,
purchasing supplies, soil preparation, cropping
and harvesting, in addition to processing and
stocking, among others. The activities of the
company are separated in two business
segments: Agricultural production - focused on
the development of crops from many cultures,
such as cotton, soy, corn, wheat, coffee,
sorghum, sugar cane, and sunflower; and
Land portfolio - responsible for the acquisition
and development of land for agriculture.
This company produces, distributes, and sells
beer, carbonated soft drinks (CSDs) and other
Ambev SA Beer and Sodas non-alcoholic and non-carbonated (NANC)
(ABEV3) drinks in the Americas. The activities of the

company are segments divided in a large
portion of Latin America.
The activities of this company are divided in
three main business segments: bovine meat;
JBS AS Meats and meat poultry meat; pork meat. The company
(JBSS3) products operates in the United States, Canada,
Mexico, Argentina, and Paraguay, among
other countries.
This company operates in Brazil, Latin
America (LATAM), the Middle East and North
BRF SA Meats and meat of Africa (MENA), Africa, and others. These
(BRFS3) products operations included the sales of all other
channels of distributions of: poultry, pork and
others, processed products, and other meats.
The portfolio of this company includes
business in logistics, distribution of gas and
fuels, cogeneration of energy, production of
sugar and ethanol, production and distribution
of lubricants and basic oils, and the
management of land.
This company operates mainly in the
processing and distribution of meats, and its
Marfrig Global Foods SA Meats and meat activities are divided in two operational
(MRFG3) products segments: Marfrig Beef and Keystone. It
operates in the Americas, Asia, Europe, and
Oceania.

SLC Agricola SA

(SLCE3) Agriculture

Cosan Logistica SA

(RLOG3) Railway transports

The activities of the company are divided in
five business segments: sugar, ethanol,
Sugar and alcohol electricity, real estate developments, and other
by-products of the processing of sugar cane,
such as yeast and fuel oil.

S&o Martinho SA
(SMTO3)

Note: This table shows the corporate name of the company, their appropriate codes of negotiation (outcry) in the Brazilian stock
exchange, their classification according to their main sectoral activity, and a short description of the company and their operations.
This information was acquired from Refinitiv®, and adapted.

Source: Developed by the outhors.

As a parameter for the expected performance in the stock markets, we used the values of the
Ibovespa (made up of a portfolio of companies from the Brazilian stock market), and, using it, we
calculated the expected returns, the abnormal returns, the cumulative abnormal returns, as well as the
T-test for the respective abnormal returns. To do so, a sample of 170 companies that presented daily
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quotations was considered. To evaluate the impact of the event, the abnormal return for the "i"
company was measured, calculated by:

ARit = Rit -E (Rit/ Xt)

Where: ARit represents the abnormal return, Rit represents the actual return, and E (Rit) represents
the normal or expected return for each t period. Finally, Xt is the information that conditions the normal
performance model, obtained by the constant mean, which assumes a linear relation between the
return of the market and the return of the title, using an estimation period of 252 days. A similar
methodology was used by Barros, Lopes and Almeida (2019), with small variations such as the size of
the estimation and event window, which are consistent with the triggers of the analyzed events.

The cumulative abnormal return (CAR) is the measure of abnormal returns during the event window
(T1; T2) around the day of the event t=0, where (T1; T2) = (-10; +10), calculated by:

CAR;= Zt =0 ARjt+n
Additionally, we carried out a regression analysis according to what follows:
CAR; = B, + B, DUMMY; + B, TAM; + 5 PTB; + B, ROA; + Bs CASH;

In this model, i represents the companies within the sample. DUMMY represents the dummies
regarding the analyzed company, since six models were regressed, which were SLC, the company
that is the subject of this study, and its peers. The logarithmic variable SIZE indicates size, and
variable PTB represents Price to Book, ROA represents returns on actives, and CASH corresponds to
the cash value or equivalent. All data used in this study was extracted from the Refinitiv® database.

4 RESULT ANALYSIS AND DISCUSSION

The technigque of event studies basically works with a statistical analysis with regard to the
performance of the company. Therefore, it becomes necessary to recognize the portion of systematic
risk to which every company is exposed. To do so, an estimation window of 252 days from the
effective return of the company and of Ibovespa. Based on this data, it is possible to find two other
important elements: the value regarding the expected return and, consequently, that of the abnormal
return. Understanding these concepts is necessary to explore the context of a new event that may
influence them. As a result, Figure 1 suggests an analysis of the individual performance of companies
of Brazilian agribusiness, obtained from the interpretation of the movement observed in each of the
graphs shown.

It should be highlighted that the presentation of the caption of Figure 1 was inserted only in the graph
of SLC, since the others share the same logic in the use of colors. Red represents the actual return
from Ibovespa in the period, thus showing the same movements in all graphs of the figure, since it is
the same event window. Yellow represents the expected return for each company, considering the
general market movement and the respective systematic risk. The green represents the effective
return, that is, the actual performance considering the reflexes of the reactions of their investors.
Finally, blue represents the abnormal return, since it represents the difference between the expected
return and the actual, real return. Furthermore, in a later moment (Table 2), a test in the difference of
means, a T-test, was necessary, to validate the relevance of said difference, that is, to say whether
there are statistically observable differences.
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Figure 1 - Individual performance of the Brazilian Agribusiness Companies.
Source: Developed by the outhors.
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The Beta was calculated to find the systematic risk found for each company in the sample: SLC =
0.63; AMBEV = 0.68; JBS = 0.70; BRF = 0.46; Cosan = 0.72; Marfrig = 0.71; and S&o Martinho = 0.56.
Systematic risks correspond to the system or market in which the company is inserted, and it is not
possible to control them, since they depend on exogenous variables that cannot be manipulated. Each
company will go through variations in their performance according to their degree of exposure to risk.
The Beta of the company, indicates, therefore, the degree of exposure to this risk. Therefore,
according to the degree of exposure, the company has conditions to estimate the return expectations,
considering the risks that cannot be controlled by them. If all investors achieved perfect rationality and
had the same level of information, they would interpret it equally, and, as a result, the effective return
would be identical to the expected return at the moment an event takes place, in a way that the lines of
the expected return (yellow) and the actual return (green) would overlap. Thus, it would not be
possible to obtain positive or negative abnormal returns, since there would be no difference.
Therefore, the blue line would be over the "0" axis.

The scientific community recognizes that the levels of rationality and the access to the entirety of
available information are different between investors and can affect the capacity of individual
interpretation. Therefore, the decision can be delayed or anticipated, depending on the degree of
exposure to the uncertainty. This is why this study considers an event window including previous
and later days to the date of the event. Considering the SLC as the example for the analysis and
considering that this is the most interesting company for this study, it is possible carry out some
expressively useful observations. First, the visual movement of the yellow line is, approximately,
half of the movement observed in the red line. When the beta information from the company is
observed, we consider that the movement is, actually, of 63% of the market movement, reflecting
the risk estimation in the return expected by the company. Therefore, the company does not
expect to overcome the mean of returns offered by the market. It also does not wish to reach the
levels of mean losses presented in the market. Furthermore, it is possible to interpret that, the
higher the betas, the lower the volatility attributed to the company, which demonstrates higher
stability in normal market conditions. Secondly, the green line seems to show that, when the
market declined (red line), the company did not lose as much as expected (yellow line). However,
in moments in which there were favorable movements (above the "0" axis), the green line is close
to the expected return (yellow line), between the expected return and the market return (red line),
sometimes overcoming the expected return. During both drops and gains, when discrepancies
were observed between expected return and actual returns, the company shows to have a
potential positive statistical significance. Lastly, and complementing the analyses above, the blue
line traces a path that is very close to the "0" axis and, when a larger distance is observed, it is
shown to be superior to the axis, reinforcing the idea that few dates obtain positive abnormal
returns. The description of this analysis makes it possible to perform others, similar to the other
companies included in the sample. However, as a product of analysis, when the blue line of the
graphs of peer companies is briefly observed, it can be noted that the distance from the "0" axis
is bigger, both in the up and in the downside, showing high volatility and the possibility of
significant positive and negative abnormal returns throughout the window of events. To
complement the analysis and provide a brief visual analysis that allows us to compare the
performance of the agribusiness companies listed in the Brazilian stock exchange, Figure 2 was
elaborated.

In addition to the calculation carried out to find out the AR and the CAR, the consistency of the
abnormal return for SLC and its peers was found using the T-test, and the values are presented in
Table 2.
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Figure 2 - Comparative performance of the Brazilian Agribusiness Companies.
Source: Developed by the outhors.

Enf.: Ref. Cont. UEM - Parana v. 41 n. 3 p. 157-175 | setembro/ dezembro 2022




CASSIANA BORTOLI = ELISANE TERESINHA BRANDT = IVANILDO VIANA MOURA CLAUDIO » MARCELO EDWARDS BARROS

Table 2 - Results of event window analyses.
Abnormal Returns in Percentages

Date Event

SLCE3 ABEV3 JBSS3 BRFS3 RLOGS MRFG3 SMTO3
04/03 -10 410 * 279 * 3.14 1.15 1.99 2.05 4,31 ***
05/03 -9 2.81 277 ** -3.36 -1.93 -0.58 -4.23 0,95
06/03 -8 -0.59 352 ¥ 271 -8.35 **  .3.68 ** -2.21 -0,29
09/03 -7 1.45 452 ** 655 ** -8.56 **  -1.50 -18.38 **  -31,95 ***
10/03 -6 -0.62 -6.32 *** 9.30 *** 0.90 -0.78 9.48 *+* 1,67
11/03 -5 0.32 0.69 -3.57 -8.32 ¥+ 345 ** -2.40 -6,00 ***
12/03 -4 457 ** -6.28 **  -1.48 -12.05 **  -12.43 ¥+ 1132 ***  -883 ***
13/03 -3 -1.08 0.49 12,75 *** 1.80 9.94 **  13.00 *** 1,29
16/03 -2 2.37 -3.88 *** 509 * -15.06 ***  -1.01 -8.92 **  -0,39
17/03 -1 385 * 268 ** 0.60 5.05 ** 3.80 ** 0.52 3,87 **
18/03 0 2.55 3.09 * -2.57 -4.15 ** 7.89 ¥ 12,97 ¥+ 19,24
19/03 1 -0.27 3.09 * 15.50 *** 1254 *** 9.35 *** 8.13 ** 18,19 ***
20/03 2 3.31 428 **  -3.03 -4.36 ** -2.47 * 1.05 9,50 ***
23/03 3 -3.27 -0.89 442 * 1.55 -1.74 7.93 ** 6,45 ***
24/03 4 -1.71 -8.12 *** 2.67 2.66 410 **  -0.68 3,14 **
25/03 5 3.34 -1.69 -1.36 2.26 0.22 -0.56 0,94
26/03 6 491 * 7.04 **  -3.49 -1.33 3.96 *»*  -1.50 -4,48 *xx
27/03 7 494 * 145 -0.78 -459 ** 1.58 516 ** 0,54
30/03 8 0.23 -0.56 191 -3.25 0.68 3.50 -4,44  xxx
31/03 9 0.71 -3.60 ***  -449 * 487 ** 2.89 ** 0.16 -4,69 *xx
01/04 10 -0.72 0.05 8.63 *** 4.64 ** -0.63 5.63 ** -4,10 ***
CAR (-10; +10) 31,20 5.10 20.45 -34.53 18.14 -6.57 -46.46

Note: Table 2 shows the abnormal returns in percentages of the event window (-10 to +10). T-test was calculated with regard to the
abnormal return, and we replaced the results whose values were = 2.27, 2 1.96 and = 1.64, which denote a statistical significance
with a level of 1%, 5%, and 10%, represented by a superposition of asterisks: ***, ** * respectively.

Source: Developed by the outhors.

Table 2 shows that the agribusiness sector had positive and/or negative abnormal returns around the
dates of the event, which shows the volatility of the sector when faced with the uncertainty provoked
by COVID-19. Still, the reaction of investors can be noted with greater intensity in the SLC S.A. peers,
since this company had a significant abnormal return in 5 out of the 21 dates, and these returns were
positive, meaning that they reached a 31.20% cumulative abnormal return in the period. The stocks of
SLC did not significantly lose market value in any day of the event window, and only their upticks were
relevant. Additionally, it can be noted that, when Ibovespa dropped, SLC did not do so as much.
However, when Ibovespa emerged, SLC had superior and expressive highs. This behavior was not
observed in its peer companies, which denotes a bit of indifference, that is, transmits an idea that SLC
was nearly untouched by the volatility pressure of the dates surrounding the selected date (the day
zero) of this study. As a result, investors who had their stocks in their portfolios perceived it as an
extremely protective active. In 03/04, when SLC presented a positive abnormal return (AR: 4.10%;
Sig. 10%), the Central Bank of the USA announced a small diminution in the interest rates, to mitigate
the impact of coronavirus. This decision softens the worldwide economic pressure, especially for
emerging and developing countries, such as Brazil. That is why investors that have the USA in their
eyesight and economies that make up the group of the seven most industrialized countries in the world
(the G7) can exploit the possibility of investing in more attractive economies. With this regard, Brazilian
agribusiness, especially in the field of grains, has been attracting the attention of the globe, since it is
the third largest exporter, the second largest soy producer, and the first in the world's commercial
balance. The sector is even responsible for the elevation of the Brazilian commercial balance amidst
the economic crisis generated by COVID-19 (CEPEA, 2020; EMBRAPA, 2020a; SISTEMA OCEPAR,
2020). These results evidence the good moment SLC and the grain sector are going through, as it
traverses the turbulence of the stock exchange "unscathed”, and, when it was under stress, showed
optimist investors, such as in its 4.57% abnormal return (Sig.: 5%) in the very date the pandemic was
declared 03/12 (WORLD HEALTH ORGANIZATION, 2020). It stands out that the activity of producing
grains is already carried out in social isolation, meaning that work in the fields did not stop, since the
activity is seen as indispensable.
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Cosan Logistica S.A. is considered to be a peer company in the agribusiness, despite being a railway
company, because of the items it transports. The company operates with stretches of the national
railroad network that are considered to be the agribusiness exportation passageway, which mainly
carry: corn, soy, sugar, soy bran, and diesel, in this order of relevance, defined according to the
amount of tons of each that are transported. Furthermore, in 2019, the Brazilian government ceded
new segments of the railroad network to the company Rumo, part of the Cosan group, which will be
used, especially, to transport cargo that originates from agriculture, for up to 30 years of operation, at
some points (PPI, 2020). In Brazil, the federal government cedes the rights to explore the railroad
network to private enterprises, so that companies expressively invest in the maintenance and
expansion of the railroad network. However, despite the territory extension, the railroad network is still
small, which delays the development of the agribusiness sector. Therefore, the disposal of the harvest
has been taking place, especially, through road transportation, which leads to high costs, delays in the
delivery of produce, a greater risk of losing the goods being transported, and a greater amount of gas
emissions, being a superior environmental passive when compared to railway transportation. Since
2019, the Brazilian government has been increasing railway concessions. However, since there are
few railway transportation companies, there is no competition, and the impact is little in the cost of
agricultural products, though it generates benefits in other aspects. Despite the evident need of
improving the segment, we have found that, in general, Brazil had no serious problems in the
distribution of commodities to the ports, guaranteeing exportation. Therefore, the increase in
exportations leads to greater expectations with regard to the use of the railways, and the expansions
expected for the next years are welcomed by the agribusiness sector, generating a shared good
performance between the agribusiness and railway transportation sectors, which can be observed by
the abnormal return of 18.14% of the company in the period.

The investors of Ambev S.A. were intensely nervous during the event window, leading the company to
present negative and positive abnormal returns in 14 out of the 21 days analyzed (9 events with
positive abnormal returns and 5 with negative abnormal returns). In the peak of national nervousness
with the new coronavirus, the company became aware of the high demand of alcohol gel (used to
clean the hands and prevent infection), and announced, in 03/17/2020, the production of 1.2 million of
alcohol gel units, which were destined for donation to public hospitals, Federal Universities, and
private individuals. This attitude may have influenced the positive reaction of the market for the four
consecutive days of the announcement (17, 18, 19 and 20 of March), since it was a widely addressed
subject in the national media, in addition to being publicized in the website of the company (AMBEYV,
2020). In 03/24, the company had a negative balance with regard to its performance in the stock
market. However, at the end of the same day, it announced a partnership with two other companies to
provide 100 new beds to a municipal hospital (AMBEV, 2020). The negative reaction did not take
place in the 25th, and was not significant in the 26th, presenting a positive abnormal return (T-test:
5.18; Sig.: 1%). In general, despite the turbulent period, Ambev had a positive abnormal performance
of 5.10%. There were no declines in the price of grains and sugar cane in the period (despite the fall in
the oil price, which could increase the offer of ethanol, since it is transposed from biofuel production).
The opposite happened: prices rose. However, this result does not show the growth of the company,
but the fact that it declined less than expected for the period, considering the systematic risk of the
situation in which it is inserted (Market Beta: 0.68). The beer segment has been facing difficulties since
the 2015 crisis, and its performance has been reflecting on the financial market through the devaluing
of the company stocks.

Another company that depends on sugar cane as raw material, and which was considered in our
sample, is S8o Martinho S.A. However, the event window was quite turbulent for this company, for,
essentially, two reasons: (1) oil prices dropped, which directly impacts the price of fuel, meaning that it
is not economically viable to fuel vehicles with ethanol, since it becomes more expensive than fuels
that are produced using oil; and (2) fuel is less consumed due to isolation measures that started after
the date of the event (03/18), since many companies started to operate in home-office and people
started to use transportation only in cases of extreme need. The price of oil barrels reached US$ 25.22
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in the first half of the month of March, due to a dispute, in the market, between Russia and Saudi
Arabia, with regard to the commodity. As a result, the mean price was US$ 55.70, the lowest price in
the last 18 years. In 03/19, oil prices were booming, since the USA announced that it would get
involved in the commercial dispute, a relief for companies that produce ethanol, due to the return of
the competition with the fossil fuel. However, the hopes of recovery were shattered fast, at the
beginning of the next week (03/23), when educational institutions in the country adhered to the
suspension of the school calendars or to carry them out in remote activities, while many companies
adopted home-office practices to reduce the flow of people and, consequently, diminished fuel
consumption (G1, 2020a). Therefore, during the harvest of sugar cane, many companies in this
industry prioritized the production of sugar and its by-products as opposed to ethanol. However, some
companies cannot convert in such a manner, due to the structure of their factories, and to the fact that
these products are aimed at different markets. As a result, the increase in the production of sugar led
to a greater offer of the product and to a possible diminution in prices. That is because this item has a
place in the international market, in which anticipated supply purchases are taking place due to
COVID-19. In this context, the company presented returns that are much lower than the expected by
the investors in the period, as expressed in a negative cumulative abnormal return of 46.46%.

The segment of meats and meat-products is represented by three publicly traded companies: JBS
S.A., BRF S.A,, and Marfrig Global Foods S.A. As a result, this is the agriculture segment with the
most representation in the Brazilian exchange. Despite acting in the same segment, these companies
did not have similar performances at the end of the period. BRF and Marfrig, which attempted to
merge in 2019 (G1, 2020b), presented negative abnormal returns of 24.53% and 6.57%, respectively,
in the event window analyzed. JBS, on the other hand, had a positive abnormal performance of
20.45%. JBS stands out when compared to the other companies in the segment because it recently
signed a contract with a Chinese company which may lead to a turnover of R$ 3 billion per year. China
increased its importation of animal protein supplies, because, in addition to the COVID-19 crisis, the
country is also facing consequences from the African swine flu, which made it necessary to sacrifice
the herd not to further disseminate the disease (Istoé, 2020). Brazil, a country with sanitary
surveillance protocols and successive investments in technology, has been increasing quality,
traceability, and safety of food products, even attending additional quality demands from clients in the
external market. Thus, although the financial crisis provoked by COVID-19 is expected to reduce the
purchasing power of the population, leading to a decline in the consumption of animal protein products
in Brazil, JBS can redirect part of its production to other markets. In the meantime, BRF faces a crisis
in its management and successive losses, which led them to sell units in Argentine, one of which,
incidentally, was sold to Marfrig. The latter, in turn, had to give up one of its main shares to maintain its
finances stable (G1, 2020b). This recent setting, therefore, led JBS to have an advantage and to have
conditions to attend to external demands.

Considering Figures 1 and 2 and Table 2, in general, we can say that the greatest differences
observed were between the expected and real returns for the SLC peer companies. For these
companies, it was possible to observe the volatility of the signs of abnormal returns during this period,
that is, their contrast. Consequently, this can be analyzed from a behavioral perspective, since a
contrasting volatility, generated by the tension of the event, can be perceived throughout the days of
the event window. Soon, each new information about the event is interpreted and used to reflect the
intensity of the emotion generated. Therefore, the abnormal return can be understood as a negative or
positive surprise with regard to the expectations of the investors. Cognitive psychology, on the other
hand, measures the expectancies using the concept of probability. Tiegen and Keren (2003) discuss
the differences between probability and surprise, since the first is related to the moment before
decision making, while the latter is related to the moment immediately after it, in addition to the
cognitive and behavioral perspective. For these authors, a greater surprise can take place when there
is a low probability, and the opposite is also true. It also stands out that the surprise may not be only
associated to a low probability, but also to opposed signs to the expected ones, which are more likely
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in the event. In the context of this study, it can be said that the contrast between the expected and
actual returns can provoke new reactions that reflect on the market value of the company, to correct
previous information. Therefore, due to the magnitude of the event, this study admitted that positive
abnormal returns (negative) would take place, followed by negative abnormal returns (positive).
However, due to the capacity of Brazilian agribusiness, there was a belief in positive cumulative
abnormal returns. These expectancies made sense for 4 out of the 7 companies analyzed. In the
absence of statistically significant contrasts for the SLC company, the expectancy that the company
would appear safe in the market with regard to grain activities was reiterated.

These analyses, based on the event study (Table 2), reinforce some interpretations carried out in the
observations describing the graphs presented in Figures 1 and 2. Furthermore, in this occasion, they
were based on the statistical evidence of the abnormal returns and of the relations between theory
and the discussion of the events that took place. Aiming to provide a more robust analysis, other 7
OLS linear regressions were carried out (one for each agribusiness company), considering CAR (-10;
+10) as their dependent variable, and the agribusiness company as an independent variable. This can
be seen in Table 3.

Table 3 - Results of Regressions.
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Constant —1.059*  —1.038**  —1.023** —1.059"* -1.038"*  —1.049"*  —1.054"**
(0.169) (0.173) (0.172) (0.173) (0.171) (0.173) (0.173)
D_SLCE3 0.609**
(0.223)
D_ABEV3 0.165
(0.230)
D_JBSS3 0.369
(0.229)
D_BRFS3 -0.163
(0.229)
D_RLOG3 0.339*
(0.227)
D_MRFG3 0.043
(0.233)
D_SMTO3 -0.211
(0.228)
Size 0.0454%*  0.044%*  0.043**  0.046%*  0.044%*  0.045%*  0.046***
(0.002) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)

Price to Book 0.019** 0.017** 0.018* 0.018* 0.017* 0.017* 0.017*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

ROA 0.100 0.103 0.102 0.107 0.126 0.116 0.113
(0.242) (0.248) (0.246) (0.248) (0.246) (0.249) (0.247)
Cash 0.118 0.114 0.119 0.114 0.118 0.112 0.112
(0.161) (0.489) (0.162) (0.165) (0.163) (0.165) (0.165)
R2 Adjusted 0.162 0.145 0.163 0.125 0.138 0.122 0.127
F - Value 7,047 5.620*  6.112%* 5619~  6188"*  5508"* 5701
(Fff\sl)et Ramsey 5728 0.815 0.881 0.784 0.736 0.768 0.809
(BF:_G\’/‘)JSC" Pagan 389 0.486 0.445 0.475 0.467 0.474 0.485
Normality 0.042 0.060 0.048 0.054 0.046 0.062 0.051
Residues (p-v)
Observations 170 170 170 170 170 170 170

Note: Table 3 shows the results for OLS linear regressions for a sample of 170 companies. The models considered the CAR (-10 to
+10) as their dependent variable in the 03/18/2020 event, and the agribusiness companies as their independent variables. Each
regression model took into consideration one company, considering 1 for the specific company and 0 for the other 169 companies
in the sample. For the seven models, we used 4 control variables related to the end of the period before the event, the year 2019.
They were: Size: natural logarithm of the total value of actives; Price to Book - market value divided by book value, per share; ROA
- net income divided by total value of actives, multiplied by 100; and Cash - cash value and equivalent values divided by the total
value of actives. The insertion of these control variables allows us to observe the consistency of the significance for the expected
relation, making the model more robust. Null hypothesis of Ramsey's Reset Test: the original regression was specified correctly.
Null hypotheses of the Breusch-Pagan Test: absence of heteroscedasticity. Null hypotheses of the Test of the Normality of
Residuals: the error has a normal distribution. The superposition of asterisks (***, **, *) denotes a statistical significance with a level
of 1%, 5%, and 10%, respectively. Additionally, below each coefficient, the respective standard error can be found.

Source: Developed by the outhors.
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The results of the multivariable linear regression tests presented in Table 3 were in accordance to the
interpretations carried out from the event study, showing that the analyses were consistent. In general,
the results of model 1, destined to the differentiate SLC agricola from the other companies, confirm
that it had a positive performance (Coef.: 0,609; Sig.: < 1%), different from that of the other companies
that are part of the sample (169 other ones) in the period of 21 days, considered for the event
windows. In addition to the SLC, Cosan Logistica S.A. also presented signs of a positive statistical
difference (Coef.: 0,339; Sig.: < 10%) in the performance of the financial market for the period being
analyzed. However, this difference was of little significance when compared to SLC. The signs of a
positive performance for Cosan Logistica may be associated to the harvest and the grains, since the
period analyzed included an intense moment of soy harvest outlet (2019/2020) and the importations
increased (SISTEMA OCEPAR, 2020).

By adding the variables control, size, ROA, price to book, and cash were added, we guaranteed that
our results would be more rigorous. Still, the control of these variables in the regression test made it
possible for us to make further interpretations: (1) the size of the company is positively and
significantly related to the CAR, indicating that larger companies had positive CARs and smaller
companies had negative CARs; and (2) the index of company value has a positive and significant
relation with the CAR, indicating that the largest the market value of the company with regard to its
book value, the largest the CAR, and vice-versa. Also, we expected to obtain: (3) a positive relation
between ROA and CAR, considering that the good performance of the activity of the company may
reflect on a higher return that that expected; and (4) a positive relation between the cash availability of
a company and its CAR, considering that it would have a better capacity to withstand the financial
problems that the pandemic could bring to them. However, these two final hypotheses were not
significant. The results did not vary from one model to the next, since the only change from one to the
other was the agribusiness company that was considered as independent variable. It stands out that
these variables are useful to calibrate the models tested, meaning that this is not the focus of the
discussion. Therefore, we focused our efforts in the understanding of the positive relation of the control
of the SLC company with regard to cumulative abnormal returns.

During the period of turbulence generated by COVID-19, the behavior of SLC investors was different
than that of the investors of most other companies in the stock market, and even from the investors of
peer companies in the sector. It These results are consistent with the setting of Brazilian agribusiness,
since the country is one of the largest grain producers in the world (CEPEA, 2020) stands out that
agriculture, in the form of grain production, occupies only 7% of the national territory (VIEIRA FILHO,
2019). According to Embrapa (2017) most countries use from 20% to 30% of their space to
agriculture. Simultaneously, there is a discussion in Brazil to diminish the area destined to livestock,
which is around 19%, to increase about 8% the area destined to agriculture (SENADO, 2020). This
expectation will duplicate the area used to cultivate grains, diminishing the area for livestock (since
genetic improvements make it possible to shorten the production cycle and, as a result, the space
allows for an increased production in the next years). This intensification of crops makes it possible to
expand the production of grains without the deforestation of native vegetation (SENADO, 2020).

Considering the importance of the Brazilian grain activity for the world and its capacity for growth both
through the expansion of the area that can be cultivated and of the use of technologies in the
agricultural system, it becomes possible to understand the behavior of SLC investors, since there are
future expectations for the activity of the company. Another factor that contributes to increase further
the optimism of these investors is that Brazilian agriculture has been in a period of record production.
An estimation from the Systematic Survey of Agricultural Production (LSPA), carried out by the
Brazilian Institute of Geography and Statistics — IBGE (2020), indicated that the harvest in 2020 is
likely to reach 247 million tons, 2.3% more than in 2019 (Apud GOVERNO DO BRASIL, 2020).
Coupled with this favorable environment, the needs generated by the pandemic increased the strength
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of the results in this sector, especially in the grain activities, leading to an increase/anticipation in
exportations (SISTEMA OCEPAR, 2020). Also, the expansion of the exportation of these products with
the world commerce came into fruition because the sector is prepared, with regard to the use of
technologies and to the fact that quality standards of interested countries have been met. Therefore,
the pandemic may have contributed to further intensify the use of technologies in agriculture, in
addition to the potential anticipation of future negotiations. These may be the reasons why the
investors felt safe and optimistic during these days of great turbulence in the stock exchange. As a
result, the SLC company stood, if not unscathed, with positive reflexes in the period analyzed, with
regard to the stock market.

5 CONCLUSIONS

This study investigated the effect of the COVID-19 crisis in the performance of the stocks of Brazilian
agribusiness companies. The agricultural sector has a wide variety of activities, and most of them are
developed by private individuals and/or corporations that use their own capital and bank loans as a
way to finance them. Therefore, there are few publicly traded Brazilian companies that belong to this
sector. We consider SLC Agricola S.A. to be the main company in the analysis, since it operates with
grain production, the most expressive agricultural activity in the country. Considering this definition, we
selected and considered for analysis the peer companies of SLC Agricola S.A.: Ambev S.A., JBS S.A;;
BRF S.A.; Cosan Logistica S.A.; Marfrig Global Foods S.A., and S&o Martinho S.A. Therefore,
considering the current setting (the pandemic, the restrictions of food exportations from some
countries, the scarcity of foods in others, the surfacing of sanitary problems that allow for the
emergence of diseases that impair and/or impede the consumption of foods) and the expressive
increase in the exportation of agricultural products, positive reflexes were expected in the stock market
performance of the sector, especially in the activity of grains.

Although the other companies analyzed were considered peers to SLC, each one has a very specific
activity. Therefore, they have different behaviors in the financial market. It can be reaffirmed, as a
result, that investors, despite of the nervousness caused by COVID-19, are capable of recognizing
and evaluating the value of the company according to the intensity that the turbulence provoked by the
event can affect current and future performances. Although positive and/or negative abnormal returns
were found for the agribusiness sector in the dates investigated, showing that there is a volatility of the
sector with regard to this uncertain event, it was possible to observe that the nervousness of the
investors was more intensely noted in the peers of SLC Agricola S.A. than in the company itself. This
can be noticed because the company had a significant abnormal return in 5 out of the 21 dates, and
these returns were positive, meaning that they reached a 31.20% cumulative abnormal return in the
period. It stands out that, after a multivariable linear regression test was carried out, controlling the
companies selected and considering a sample of 170 companies with a daily quotation in the Brazilian
stock market, we were able to find a positive difference in the performance of SLC Agricola, as
opposed to the results of their six peer companies, which did not show significant results, that is, they
did not have a different stock performance than that of the companies from other sectors in the event
window.

The good performance of SLC Agricola S.A. during the pandemic of the new coronavirus may be a
result of evaluations of future expectations for the sector. Considering the current performance of the
activity, there is an expectancy that the effects of the pandemic in the national economy will be
mitigated, and that the capital markets will have a good performance in the next years. Therefore, the
grain-related activities in Brazilian agribusiness have an important role in global commodity spheres,
contributing for the country to stand out as an emerging economy (AGROLINK, 2019). Brazilian
agribusiness must be given more visibility, since, according to the findings of this study, its companies
presented a good performance, remained stable, and/or took advantage of the moment to expand the
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development of their activities, in spite of the financial crises and difficulties provoked by the
pandemic. These findings reiterate the importance of the activities of Brazilian agribusiness for
national and international economy, considering the positive abnormal returns, and the participation of
these companies and of this activity in the GDP of the country.

The results of this research contribute to increase the knowledge about Brazilian agribusiness and the
perspectives it has, since our analyses included the results of statistical tests and descriptive analyses
associated with current news about the events, all of which was discussed from both theoretical and
practical points of view. This allowed us to cross pieces of information to obtain a better capacity for
analysis and discussion of results. These evidences encourage further studies to be carried out by
providing evidence about the participation of agriculture in a developing country. Therefore, new
studies are suggested that can compare the Brazilian agribusiness sector with that of other emerging
countries. It is also highly relevant to map the technification of production systems and government
incentives to agriculture, as well as their influence in the performance of the sector over time.
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