Research Article / Arastirma Makalesi Duzce Med J, 2021;23(S1):86-93

doi: 10.18678/dtfd.879572

Diizce Tip Fak Derg, 2021;23(S1):86-93

Is Health Management of the COVID-19 Pandemic a Cause of Agricultural
Commodity Prices? New Evidences From Bootstrap Fourier Causality Test

COVID-19 Pandemisinin Saglik Yonetimi Tarimsal Emtia Fiyatlarinin bir Nedeni midir? Bootstrap
Fourier Nedensellik Testinden Yeni Kanitlar

Erdal Tanas KARAGOL!
0000-0003-0803-4064

Mert AKYUZ!
0000-0002-2322-3384

Cagin KARUL?
0000-0002-5856-930X

!Ankara Yildirim Beyazit University
Faculty of Political Sciences
Department of Economics, Ankara,
Turkey

2Pamukkale University Faculty of
Economics and Administrative
Sciences Department of Econometrics,
Denizli, Turkey

Corresponding Author
Sorumlu Yazar

Mert AKYUZ
makyuz@ybu.edu.tr

Received / Gelis Tarihi : 15.01.2021
Accepted / Kabul Tarihi : 12.03.2021
Available Online /

Cevrimigi Yayin Tarihi : 23.03.2021

ABSTRACT

Aim: Coronavirus disease 2019 (COVID-19) pandemic have included negative consequences
both in health management and economic life at national and international level. The aim of
this research is to examine the causal relationship between COVID-19 pandemic and
agricultural commodity prices for the world.

Material and Methods: To this end, we employ Toda-Yamamoto and Fourier Toda-Yamamoto
causality tests for the period of January 24, 2020 to January 22, 2021. Before testing the causal
relationship between variables, we apply augmented Dickey Fuller (ADF) and Fourier ADF
unit root tests to each series to determine maximum order of integration.

Results: The findings show that all variables are stationary in their first difference and the
maximum order of integration is determined as 1. The results obtained from causality tests
show that COVID-19 new cases Granger cause to coffee, sugar, cotton, corn, and soybean
prices while COVID-19 new cases do not cause wheat and oats prices. It was also concluded
that new deaths based on COVID-19 Granger cause to coffee, sugar, and cotton whereas
COVID-19 new deaths do not cause to corn, soybean, wheat and oat prices.

Conclusion: In this study, time series analysis based on Toda-Yamamoto and Fourier Toda-
Yamamoto causality tests highlight that the COVID-19 total new cases and total new deaths
in the world has predictive power to predict further prices of agricultural commodities.
Therefore, in terms of health management, policy makers should give substantial significance
to the implementation of COVID-19 related health policies and agricultural policies together
during the COVID-19 pandemic period.

Keywords: Coronavirus; public health; commodity markets; Granger causality.
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Amagc: Koronaviriis hastaligi 2019 (coronavirus disease 2019, COVID-19) pandemisi ulusal
ve uluslararasi diizeyde hem saglik yonetiminde hem de ekonomik hayatta olumsuz sonuglar
dogurmustur. Bu aragtirmanin amaci, COVID-19 salgini ile diinya i¢in tarimsal emtia fiyatlari
arasindaki nedensellik iligkisini incelemektir.

Gereg ve Yontemler: Bu amagla, 24 Ocak 2020 - 22 Ocak 2021 donemi i¢in Toda-Yamamoto
ve Fourier Toda-Yamamoto nedensellik testleri kullanilmigtir. Degiskenler arasindaki
nedensellik iligkisini test etmeden 6nce, maksimum entegrasyon derecesini belirlemek i¢in her
bir seriye augmented Dickey Fuller (ADF) ve Fourier ADF birim kok testleri uygulanmustir.
Bulgular: Bulgular, tim degiskenlerin ilk farklarinda duragan oldugunu ve maksimum
entegrasyon derecesinin 1 olarak belirlendigini gostermistir. Nedensellik testlerinden elde
edilen sonuglar, COVID-19 yeni vakalarinin kahve, seker, pamuk, misir ve soya fiyatlarinin
Granger nedeni oldugunu gosterirken COVID-19’a bagli yeni vakalarin bugday ve yulaf
fiyatlarinin Granger nedeni olmadigimi gostermistir. Ayrica COVID-19a bagl yeni 6liimler
kahve, seker ve pamuk fiyatlariin Granger nedeni olurken COVID-19 6liimlerinin ise muisir,
soya fasulyesi, bugday ve yulaf fiyatlarinin Granger nedeni olmadig1 sonucuna varilmistir.
Sonug: Bu ¢alismada, Toda-Yamamoto ve Fourier Toda Yamamoto nedensellik testlerine
dayali zaman serisi analizi diinyadaki COVID-19 toplam yeni vakalarmin ve toplam yeni
Oliimlerin tarimsal emtia fiyatlarini tahmin etme giiciine sahip oldugunu vurgulamaktadir. Bu
nedenle saglik yonetimi agisindan politika yapicilar, COVID-19 pandemisi doneminde
COVID-19 ile ilgili saglk politikalar1 ve tarim politikalarmin birlikte uygulanmasina biiyiik
onem vermelidir.

Anahtar kelimeler: Koronaviriis; halk sagligi; emtia piyasalari; Granger nedensellik.
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INTRODUCTION

The world has faced an unprecedented pandemic crisis to
date. Coronavirus disease 2019 (COVID-19) emerged in
China, spread all over the world quickly, and caused great
damage to the economies in a very short time. After China
informed the World Health Organization (WHO) on
December 31, 2019, the disease spread rapidly to Europe,
Asia, and America. The first cases were seen in the US and
France on January, 21 and January, 24 in 2020,
respectively. WHO announced that it described the
coronavirus disease as a pandemic on March 11, 2020 (1),
and after this date, social and economic lives in countries
began to slow down. The disease was transmitted very
quickly, the deaths it caused increased day by day. At the
beginning of the pandemic, there was no vaccine or drug
developed to control it. Therefore, the most effective
method of dealing with the virus was to reduce social
mobility. Since the circulation of people, capitals, goods
and services together with the developments in
communication and transportation technologies in recent
years has led to the rapid spread of the pandemic,
maintaining social distance was the most effective method
to reduce the transmission rate of the disease (2-4).
Countries without rich natural resources (oil, natural gas,
precious metals, etc.), a reserve currency, and high
government debts have been severely affected by
COVID-19 pandemic. Measures taken to maintain social
distance after the outbreak started deeply affected these
countries. Working from home, not traveling very often,
closing schools, shutting down the borders led to a
decrease in consumption and production of goods and
services in some sectors. This process caused economies
to come to a standstill. Households working from home
and not going out caused demand to slow down, and thus
contractionary demand and curfews led to the firms to
decrease supply. Therefore, the COVID-19 pandemic
emerged as an external shock not caused by the dynamics
of the economy itself and the measures taken against the
pandemic caused a decrease in both consumption and
production. As a result of the slowdown in supply and
demand, the households’ income and firms’ profit
decreased. The deterioration of cash flows of individuals
and companies started to affect financial markets
gradually. Increasing volatility in financial markets raised
the fragility of economies in the next period and increased
the risk of entering into recession. Economic policies such
as tax cuts and credit expansions were implemented to
increase the demand and supply against the external health
shock and aimed at reducing costs of pandemic. However,
decline in both supply and demand due to the COVID-19
outbreak revealed that traditional economic policies to
stimulate supply and demand were insufficient. The rapid
spread of the disease in countries substantially forced
economy administrations to take extraordinary measures.
Developed and developing countries started to carry out
unconventional monetary and fiscal policies in order to
both prevent decrease in supply and provide stimulation in
demand. Direct cash supports were provided to low-
income households, corporate and social security taxes
were postponed, unemployment insurance and paid leave
to families with children were continually given (5-7).
COVID-19 has put an extreme burden on the health
systems of countries and these burdens have negatively
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affected health management. Lack of good governance,
inadequacy in finance, reduction in service delivery,
insufficiency in equipment and workers have been the most
adversely influenced components of health managements
(8-10). Furthermore, information has special place in health
management (11). With regard to coronavirus pandemic, a
lack of information about COVID-19 cases and deaths
leads to inefficient decision-making process in economic
and social policies (12). The deterioration in health
management systems due to the COVID-19 pandemic has
also affected the agricultural products market through
complex structure of the world economy (13,14). Hence,
the question of whether COVID-19 cases and deaths in the
world provide considerable information about agricultural
commodities needs to be answered.

It is argued that coronavirus has had an impact on
commaodity markets and has been one of the hot debated
topics among policy makers (15). From economics
perspective, aggregate supply and demand shocks affect
commaodity prices severely and cause to disruption in
quantity supplied and demanded. Commodity prices
fluctuate and deviate from equilibrium prices when
external shock hit to the open economies. Accordingly, the
price adjustment mechanism operates instantaneously in
commodity markets and commodity prices are adjusted
until which quantity supplied is equal to quantity
demanded (16,17). One of the main concerns for
policymakers from the beginning of COVID-19 has been
to provide food supply security and price stability (18-20).
In terms of supplying food, the COVID-19 disease has
created difficulty in agribusiness industry, in particular
supply channels for agricultural products have been
interrupted due to the closed borders between countries
and lockdowns in cities (20,21). In light of these
developments for agricultural commodities and
COVID-19 pandemic, it is very essential to quantify how
COVID-19 pandemic has an influence on agricultural
commodities. We therefore investigate the impact of new
cases and deaths caused by COVID-19 in the world on
agricultural commodity prices.

There is large body of literature examining the relationship
between COVID-19 and economic-financial variables.
The discussion about the effect of COVID-19 pandemic
has centered on stock markets (22-31), gold and oil
prices (32-36), and volatility (37-41). Considering the
impact of COVID-19 spread on the economic-financial
variables, the empirical results of these studies mostly
vary across countries, methods, and periods. The recent
study (42) probes the determinants of inflation for
European Union member states in the COVID-19
pandemic period. Using spatial panel data analysis, this
study concludes that inflation in European Union countries
has been affected by member states and internal market
and thus cooperation and coordination in macroeconomics
in European Union are crucial to mitigate the adverse
effects of COVID-19 pandemic. Contrary to the
immense analysis of the COVID-19 effect on
macroeconomic and financial indicators, the impact of
COVID-19 pandemic on agricultural commodity markets
has received little empirical attention. One of these
studies (43) examined the causal relationship between
COVID-19 total deaths and agricultural commodity prices.
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This research includes corn, oats, rapeseed, soybeans,
wheat prices and employs vector error correction model
(VECM) and Granger causality test based on continuous
wavelet transform. According to the results of VECM
based Granger causality test, COVID-19 deaths granger
causes to corn, oats, and rapeseed spot prices, which
direction is running from deaths to spot prices. However,
it was found that there is no causality from COVID-19
deaths to soybean prices. Another research (16) examined
the effect of COVID-19 induced economic uncertainty on
the volatility of S&P GSCI commodity index, crude oil,
and gold prices by using vector autoregressive (VAR)
model. The results of this study show that one standard
deviation increase in world pandemic uncertainty leads to
about 1.9% decrease in commodity volatility. Positive
COVID-19 uncertainty shock causes to 270 basis points
reduction in oil price volatility. On the other hand, one
standard deviation shock in world pandemic uncertainty
leads to approximately 30 basis point decrease in gold
price volatility. One study (44) analyzed the potential
impact of COVID-19 on the prospects of agricultural
markets by utilizing on IMF economic growth forecasts
with global-multi-commodity agricultural market model.
The findings of this study indicate that decrease in the
economic growth is expected to a 7-18% decrease in meat
prices, 4-7% reduction in dairy products, 3.5-7% decline
in grains, and 5-9% fall in oilseeds, respectively. On the
other hand, COVID-19 pandemic is expected to a 1% or
50 million tones decrease in greenhouse gases based on
agricultural production. One of the recent studies (45)
inspected the impact of oil and global demand on volatility
of commaodity prices during the COVID-19 pandemic. The
empirical results of this study suggest that positive shock
in oil prices lead to positive response of wheat and corn
prices while response of soybeans and rice price are
negative. Positive shock in oil price volatility causes to
negative agricultural price returns. Gold and silver give
negative response to oil shock whereas copper prices
respond positively to oil shock. Furthermore, aluminum
price responds positively to oil price shock. Other
research (46) examined the relationship between sugar
price and financial uncertainty in times of COVID-19
pandemic. According to the results of this study, since
2008 global economic crisis, there is a significant and
negative relationship between sugar price and financial
uncertainty. However, the results obtained from regression
analysis present that during the COVID-19 term, there is
no structural change between sugar price and financial
uncertainty.

By reviewing literature, it is obvious that there is lack of
empirical studies concerning the relationship between
COVID-19 pandemic and agricultural commaodity prices.
Hence this research is reasonable initiative to fill this gap
by examining the impact of COVID-19 new cases and new
deaths on coffee, sugar, cotton, corn, soybean, wheat, oats
prices. There are also two other contributions of this
research: first, the period is extended and covering from 24
January 2020 to 22 January 2021; second, we utilized the
Fourier based causality test (hereafter Fourier Toda-
Yamamoto) newly introduced by Nazlioglu et al. (47). The
advantage of using Fourier Toda-Yamamoto causality test
is to consider the structural changes in data since
conventional causality tests in time series analysis assume
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no sharp and smooth changes. In addition, studies
investigating the association between COVID-19 cases or
deaths and agricultural commaodity prices (43,44) do not
consider the smooth structural changes. Thus, one of the
important contributions of this study in the COVID-19
literature is to employ Fourier Toda-Yamamoto causality
test in examining the link between COVID-19 deaths
and cases and agricultural commodity prices. The
expected new insight gained by applying the Fourier
Toda-Yamamoto causality test is to find a causal link
running from COVID-19 cases and deaths to agricultural
commodity prices.

MATERIAL AND METHODS

Causality Tests

Since Wald statistic does not follow a chi-square
distribution if the series are integrated, we utilize Toda and
Yamamoto (TY) test (48) instead of Granger (49) causality
test. Because this approach overcomes the problem by
using level data and estimating VAR (p + d) model where
d represents the maximum integration order of variables.
They define VAR (p + d) model as

Ve =Ze Y I1Yir + o F JpraVe-ra) T & (1]

where Z, represents the deterministic terms, y, consists of
endogenous variables, J shows the coefficient matrices and
g, are independent and identically distributed errors. TY
approach does not consider any structural changes in data.
Enders and Jones (50) show that the Granger causality
analysis may provide misleading inferences if structural
changes in data are improperly modelled or ignored.
Nazlioglu et al. (47) extends the TY approach by
considering smooth structural breaks using Fourier
approximation. They define the deterministic terms with
single frequency as follows:

. (2mkt 2rkt
Z; Ea0+a1t+a25m( T >+a3cos< T ) [2]

where a, and a; measures the amplitude and displacement
of the frequency, respectively and k represents the Fourier
frequency. Then, we can write the VAR (p + d) model as

. (2mkt 2mkt
Ve =a0+a1t+azsm( T )+a3cos( T )

+ 1Yot IpraYVe-pra) T & [3]

Nazlioglu et al. (47) utilizes Wald statistic to test the null
hypothesis of Granger non-causality based on zero
restrictions on the first p parameters. Since Wald test
depends on the Fourier frequency, k, it may not have
a chi-square distribution. To overcome this problem, they
obtain bootstrap distribution of Wald statistic.

The standard Toda-Yamamoto and Fourier Toda-
Yamamoto causality tests require determining the lag
lengths (p) and the number of Fourier frequency (k).
Following Nazlioglu et al. (47), we benefit from Schwarz
information criterion to determine the optimal number of
lags and the number of Fourier frequency. Specifically, we
set the number of lags to p™®* and the number of Fourier
frequency to k™* and select the optimal number of p and
k that yields the smallest information criterion value.
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Data

To investigate the relationship between COVID-19
pandemic and agricultural commodity prices in the world,
this research employed a dataset involved of 252 daily
observations for prices of coffee, sugar, cotton, corn,
soybean, wheat, and oats. The period covered in this study
is from January 24, 2020 to January 22, 2021. COVID-19
confirmed new cases and new deaths were retrieved
from Our World in Data database
(ourworldindata.org/coronavirus). Agricultural commodity
prices, expressed in US Dollars per bushel, were obtained
from Macrotrends database (macrotrends.net).

Statistical Analysis

Statistical analysis was performed by using GAUSS v.19.2
software. All variables are used in their natural logarithms.
Figure 1 displays the natural log of our variables and their
Fourier approximations. As it is shown in Figure 1, the
Fourier approximation mimics the dynamics of the series
very well.

RESULTS

Before applying the causality tests to investigate Granger
causality linkage between agricultural commodity prices
and COVID-19 caused new cases and new deaths, we
employed the Augmented Dickey Fuller (ADF) unit root
test proposed by Dickey and Fuller (51) and Fourier ADF
unit root test suggested by Enders and Lee (52) to
determine the maximum order of integration for TY
approach. The unit root test results for the constant and
trend model are reported in Table 1. According to the
results, variables of COVID-19 new cases and new deaths
reject the null of hypothesis of unit root at 1% significance
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level in their level, while all commodities do not reject the
null hypothesis in their level. Since whole variables are
stationary in their first difference, we determine the
maximum order of integration as 1.

After finding the maximum order of integration, next step
for this study is to detect direction of causality among
variables. The results from TY causality test are presented
in Table 2. The results show that the null hypothesis
of no-Granger causality from new cases to commodity
prices is rejected for coffee, cotton, corn, and soybean. The
results support information transmission from COVID-19
to commodity prices. The null hypothesis of no-Granger
causality from new death to commodity prices is rejected
for coffee, sugar, and cotton.

Table 3 shows the results from Fourier TY causality test.
The findings from Fourier TY causality test are similar to
that of TY test except causality from new cases to sugar
price. This evidence implies that the causal relationship
between COVID-19 and commaodity prices are robust to
structural changes in data. Besides, the Fourier TY
causality test helped us confirm the robustness of the
results with the TY causality test. Combining results from
both tests, the findings provide evidence for COVID-19
information having predictive power for agricultural
commodity prices except wheat and oats.

DISCUSSION AND CONCLUSION

COVID-19 pandemic have included negative
consequences both in health management and economic
life at the national and international level. The
contamination of coronavirus and measures taken to
relieve the adverse impacts of pandemic have transformed
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Table 1. Results from unit root tests

Variables Level First Difference
ADF FADF k ADF FADF k
coffee -2.377 -3.047 3 -14.712 *** -15.013 *** 3
sugar -1.983 -2.344 3 -15.786 *** -16.132 *** 3
cotton -2.399 -2.646 3 -15.069 *** -15.215 *** 3
corn -1.343 -1.524 3 -13.602 *** -13.807 *** 3
soybean -1.764 -3.655 1 -13.066 *** -13.068 *** 1
wheat -2.502 -3.637 1 -16.393 *** -16.382 *** 2
oats -1.691 -1.942 3 -14.763 *** -15.082 *** 3
new cases -4,597 *** -5.681 *** 3 -5.106 *** -5.679 *** 1
new deaths -7.705 *** -7.153 *** 1 -5.667 *** -6.633 *** 1

**% ** and * represent significance level at 1, 5, and 10 percent, respectively. k denotes Fourier frequency. The maximum number of Fourier frequency
set to 3 and is selected by the minimization of sum of squared residuals as in Enders and Lee (51). The optimal lag(s) were determined by Schwarz
information criterion. The critical values for ADF test are -3.970 (1%), -3.420 (5%) and -3.130 (10%) and the critical values for FADF test are -4.870
(1%), -4.310 (5%)), -4.020 (10%) for k=1; -4.620 (1%), -4.010 (5%), -3.690 (10%) for k=2; -4.380 (1%), -3.770 (5%), -3.430 (10%) for k=3 (51, p.197).

Table 2. Results from Toda-Yamamoto causality test

Asymptotic Bootstrap
Commodity Wald p-value p-value
Hy: New cases #> commodity
coffee 61.267*** 0.000 0.000
sugar 25.229 0.237 0.271
cotton 30.671* 0.079 0.092
corn 41.075** 0.016 0.046
soybean 39.107* 0.027 0.060
wheat 21.886 0.586 0.601
oats 27.165 0.297 0.298
Hy: New deaths #> commodity
coffee 54.870*** 0.000 0.000
sugar 29.693* 0.075 0.090
cotton 32.409* 0.039 0.070
corn 27.239 0.129 0.165
soybean 15.387 0.754 0.723
wheat 14.417 0.809 0.806
oats 14.546 0.802 0.782

*xx *x and * show 1, 5, and 10 percent level of statistical significance, respectively. #> denotes the null hypothesis of Granger non-causality. Bootstrap
p-values are based on 1000 replications. The optimal p are determined by Schwarz information criterion.

Table 3. Results from Fourier Toda-Yamamoto causality test

Asymptotic Bootstrap
Commodity Wald p-value p-value k
Hy: New cases #> commodity
coffee 61.184*** 0.000 0.000 1
sugar 35.135** 0.027 0.048 3
cotton 36.103** 0.021 0.046 1
corn 45.728** 0.001 0.011 1
soybean 42.548** 0.004 0.018 1
wheat 22.420 0.554 0.525 1
oats 18.787 0.599 0.577 1
Hy: New deaths #> commodity
coffee 51.684*** 0.000 0.000 3
sugar 30.169* 0.050 0.090 3
cotton 32.726** 0.026 0.047 1
corn 25.834 0.135 0.157 3
soybean 16.403 0.630 0.612 1
wheat 21.013 0.336 0.341 3
oats 13.284 0.824 0.801 1

*xx *x and * show 1, 5, and 10 percent level of statistical significance, respectively. #> denotes the null hypothesis of Granger non-causality. Bootstrap
p-values are based on 1000 replications. The optimal p and k are determined by Schwarz information criterion.
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the socioeconomic life in the world. At the same time,
COVID-19 cases and deaths have affected demand and
supply in the agricultural sector and thereby agricultural
commodity prices have demonstrated severe fluctuations
throughout the year. This study was an attempt to examine
the impact of COVID-19 spread on agricultural commodity
prices. Particularly, we analyzed the causal relationship
between COVID-19 pandemic and coffee, sugar, cotton,
corn, soybean, wheat, and oats prices. We employed TY
and Fourier TY Granger causality methods to test this
relationship. The findings of our study demonstrated that
there is a causal relationship leading from COVID-19 cases
to coffee, sugar, cotton, corn, and soybean prices while
there is no causality from COVID-19 new cases to wheat
and oats prices. Moreover, we found that COVID-19 new
deaths granger causes to coffee, sugar, and cotton whereas
no causality is existing between COVID-19 deaths and
corn, soybean, wheat, and oats prices. Our results are
consistent with the previous study (43) covered in the
literature part, which found that there is a causality running
from COVID-19 deaths to corn prices. However, we
reached the result of no causality from COVID-19 based
new cases and deaths to oats and wheat prices. This result
is different when compared to results of another research
(45), which found that positive changes in oil prices during
the COVID-19 period leads to positive response of wheat
and corn prices. A potential explanation for these findings
is that there is an evidence of causal relationship between
COVID-19 and agricultural commodity prices beyond the
nexus between stock markets, energy prices and COVID-
19 pandemic. Whereas estimating the impact of COVID-19
spread on stock markets, energy prices, and exchange rates
has some merits, ignoring agricultural commodities such as
coffee, sugar, and corn and their interaction with
COVID-19 pandemic remains controversial. Overall, our
findings can be interpreted to mean that COVID-19 cases
and deaths are associated with agricultural commodity
prices in the world and COVID-19 information is having
predictive power for agricultural commodity prices except
for wheat and oats. There are some probable threats for
agricultural markets owing to the COVID-19 cases and
deaths. First, changes in COVID-19 new cases and deaths
in the world may have changes in coffee, sugar, cotton,
corn, and soybean prices whereas no changes might be
observed in wheat and oats prices. New cases and deaths
due to the COVID-19 pandemic may affect labor supply in
the agricultural markets and thereby supply chain in the
agricultural products. Indeed, the spread of COVID-19
pandemic cause to shortages in coffee, sugar, cotton, corn,
and soybean production and therefore the prices of these
products might be influenced by these changes in the
COVID-19 health management. Second, not only the
supply side of agricultural market has been affected by the
novel COVID-19 virus-based cases and deaths but also
demand side of agricultural products are affected. COVID-
19 crisis might lead to disruption in countries’
macroeconomic conditions. Slow-down in economic
activities might cause to drop in income and thereby
affecting the demand of coffee, sugar, cotton, corn, and
soybean. Because of changes in demand, the prices of
coffee, sugar, cotton, corn, and soybean might be affected.
The COVID-19 process caused profound changes in health
systems management. As COVID-19 related cases and

COVID-19 and Agricultural Commodity

deaths increased, health management began to have more
difficulties. However, this process also led to significant
changes in economic and social life, especially in the
agricultural sector. In addition to the curfews in countries
and the decrease in total demand, the supply chain
management was adversely affected by the pandemic and
the virus spread rapidly among economic actors in the
agricultural market. Because of the fact that there is a
causal relationship between COVID-19 caused new cases
and new deaths and agricultural commodity prices,
policymakers should design the COVID-19 related health
and agricultural commaodity policies together. Regarding
the deficiencies in health management systems, the spread
of COVID-19 diseases among employees should be
reduced and vaccination priority should be given to
economic actors in the agricultural sector. Moreover,
supply chain management in the agricultural sector should
be strengthened by providing economic and health support
to producers. Hence, this topic should deserve further
research.
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