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Abstract

The effects of 2020 COVID-19 pandemic over the social and economic life throughout the globe have
no comparison with any other phenomenon of our modern history. Economic activity has been substantially
suppressed and even halted across geographical regions and various sectors like transport, tourism, HoReCa,
automotive and others. These effects were additionally influenced by authorities’ measures for closure of
borders and imposing export restrictions.

The pandemic disrupted the food supply chains and affected the food prices. Market analysts reported that
the prices of wheat and rice went up, but corn lost market due to less demand for biofuels. There was an urge
for stockpiling grains, trade flows reshuffles, and over-purchasing of flour and pasta products. Undoubtedly, the
COVID-19 pandemic changed the market dynamics.

The goal of this research is to assess the impact of COVID-19 on grain markets as the most sensitive and
dynamic food markets. This paper will focus on the impact of COVID-19 on the wheat prices in Bulgaria and
the Black Sea Region markets, making use of using Dickey Fuller Test for price stationary and comparing the
period of the first outbreak (March—May 2020) with the same period of the previous year. In addition, the stan-
dard deviation in price is calculated to compare the price volatility in the period of the pandemic with the same
period in 2019.

The main hypothesis is that COVID-19 had significant impact on wheat prices in the reviewed markets with
different magnitude in terms of price volatility. In addition, the exceptional circumstances have affected the vol-
umes and regularity of exports of wheat from the explored regions.
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Pesrome

Edexktute ot naHaemumaTa COVID-19 npes 2020 r. Bbpxy coumanHus n MKOHOMUYECKNS XUBOT MO Le-
nnsi CBAT HE MOraT Aa Ce CPaBHAT C HUKOE APYro siBieHVe OT CbBPEMEHHAaTa HU cTopusd. VIkoHomuyecka-
Ta aKTMBHOCT € 3Ha4YuUTeNHO NoTucHaTa n 4opu cnpsiHa B reorpaddCKMTe PErmoHn 1 pasfnyHm CEKTOpU KaTto
TpaHcnopT, Typm3bM, HoOReCa, aBTomobunocTpoeHe u gpyru. Teaun edektn 659xa 4OMbITHUTEITHO MOBUSIHU
OT MepKUTE Ha BriacTuTe 3a 3aTBapsiHE Ha rPaHULMTE 1 HanaraHe Ha OrpaHMyYeHns 3a 3HOC.
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MaHgemusaTa HapyLVv BepuriTe 3a JOCTaBKa Ha XpaHu M MOBNNS Ha LIEHUTE Ha XxpaHuTe. [asapHuTte aHa-
nmnsaTtopu cbobLymxa, Ye LeHMTe Ha MweHuuaTa n opmsa ca ce NoBvwnnY, a Luapesuuara e 3arybvna na-
3apa cu nopagm no-MarsnkoTo TbpceHe Ha Guoropuea. [1posiBu ce CTpeMrnaBo XenaHue 3a cknagupaHe Ha
3bPHEHU XPaHW, MPOMEHN B TbProBCKUTE MOTOLM M NPEKOMEPHO 3aKynyBaHe Ha BpallHO 1 TecTeHn nage-
nusi. HecbMHeHo naHgemusata COVID-19 npomeHn naszapHaTa AnHamuka.

Llenta Ha ToBa M3cneaBaHe e fa ce oueHun Bb3gencTaneto Ha COVID-19 Bbpxy Nnasapute Ha 3bPHO KaTo
Hal-4yBCTBMTENHUTE N AMHAMUYHM Na3apu Ha XpaHu. Tasu cTaTus ce CbCpeaoTodaBa BbpXy Bb3OenCcTBu-
eTo Ha COVID-19 BbpXy LieHUTe Ha nweHunuaTa B benrapus n nasapute Ha YepHOMOPCKUS pernmoH, n3nons-
Baviku Tecta Ha [duku ®dynep 3a cTauMOHapHU LIeHU 1 CpaBHSBaKM nepuvoda Ha MbpBOTO OrHuLLEe (MapT—
man 2020 r.) cbC ChlUMA Nepuoa Ha npeaxoaHarta roauHa. B gonbnHeHne, cTaH4apTHOTO OTKIIOHEHME B Lie-
HaTa ce M34YUCnABa, 3a Aa Ce CpaBHM HECTAbUNHOCTTAa Ha LeHUTe B Nepuoga Ha naHaeMusaTa CbC ChlUms
nepuog npe3 2019 r.

OcHoBHata xunotesa e, ye COVID-19 oka3Ba 3HaAUMTENHO BNUSHWE BbPXY LIEHUTE Ha MlleHuuaTa Ha
pasrnexaaHuTe nasapu, ¢ pasnuyHa BenvynHa no oTHolLeHne Ha HecTabunHocTTa Ha ueHute. OcBeH ToBa,
N3KIUYNTENHNTE 0BCTOATENCTBA Ce OTpassiBaT Ha obema 1 perynsapHocTTa Ha M3Hoca Ha nweHuua oT us-
cnefBaHUTE PErMOHM.

Knro4oeu dymu: echbexTy; nwennua; naszap; bbnrapus;; YepHomopcku pervon; Teprosus; COVID-19

Introduction

Agricultural commodities tend to rank among
the assets characterized with relatively higher
price volatility due to risks associated with ex-
treme negative weather events (high degree of
uncertainty) and market power concentration.
Given the socially sensitive nature of food pric-
es from both consumer and producer perspective,
the examination of their volatility and its drivers
has a key role in public policy making and risk
management, regarding issues like food security,
market stability, poverty, economic farm sustain-
ability, etc. This role is specifically underlined
during sudden market shocks and social and eco-
nomic crises such as the COVID-19 pandemic.

Wheat is the most widely traded commodity
in the world with great number of possible sup-
pliers and buyers. Wheat markets are character-
ized with great dynamics and sensitivity to exter-
nal factors.

Bulgaria is among the important exporters of
wheat as part of the Black Sea region, which in
the last decade became influential player on the
world grain market.

The current research comprises a review of
COVID-19 related volatility factors and a review
of the wheat market behavior in Bulgaria and the
Black Sea region’s market during the COVID-

19 pandemics. The paper analyzes the price dy-
namics in Bulgaria and the Black Sea market for
price stationery by applying Dickey Fuller Test
and Standard Price Deviation method.

The main objective of the current study is to
confirm if COVID-19 had significant impact on
the Bulgarian wheat export prices. We set as null
hypothecs that COVID-19 had NO impact on the
prices and as alternative hypothesis that the pan-
demic had significant influence on the wheat pric-
es in Bulgaria. The studied period of pandemic is
March—May 2020.

1. Price volatility factors related to
COVID-19

The coronavirus pandemic resulted in many
unknowns for the commodity market players.
One of which being the extent of the econom-
ic damage on global markets. It is becoming in-
creasingly obvious that many countries will face
some degree of recession. As countries across the
world entered multiple-week shutdowns, ensur-
ing food supply has become a necessity.

1.1. Supply chain disruptions

The novelty of COVID-19 and its health and
social-economic implications has put a high de-
gree of uncertainty and divergence between
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countries in their policy responses during the first
weeks of the pandemic. The Common EU market
and its third country trade relations were to large
extend practically canceled by advancing border
closures, including roads and ports, with no ini-
tial timeframe for reorganization and reopening.

The widespread reliance on trade caused se-
rious concerns on food security and availabili-
ty across countries, fueled in addition by lock-
downs and increased demand for durable foods.
Concerns of severe macroeconomic difficulties
also arose, especially across countries with al-
ready preexisting economic and monetary issues,
including Russia, where wheat export and prices
are among the macro stability “tools”.

On 29" of March 2020 Russia announced' a
restrictive export quota for grains between 1% of
April and 30™ of June 2020 valid for all coun-
tries except the EurAsian Economic Union mem-
bers. The quota totaled 7 MT of wheat, barley,
rye and corn. On 26" of April, the Russian min-
istry of Agriculture announced? the export quota
has been fulfilled and shipments for non-EAEU
buyers have been ceased until July 1, which ef-
fectively left Russia out of the global wheat mar-
kets for more than a month.

In addition, other key wheat exporters from
the Black Sea also raised the concerns over deliv-
ery disruptions by signaling potential restrictions
during the initial pandemic weeks. On March 16,
the Ukrainian president announced possible food
export restrictions without initially having a clear
items list®. In the end of the same month the Min-
istry for Development of Economy, Trade and
Agriculture of Ukraine banned the buckwheat
export until July 1 and agreed (on March 30) with
the major grain traders to cap the 2019/2020 sea-
son (ending June 30) wheat export to a total of
20,2 MMT in order to secure the domestic de-
mand and prevent bread and cereal price spike*.
'Rossiyskaya GazetaNe 67(8121) -www.rg.ru/2020/03/29/
pochemu-minselhoz-vvodit-kvoty-na-eksport-zerna.html;
Decree of the Government of the Russian Federation No.
385 as of March 31, 2020
2 Ministry of Agriculture of the Russian Federation — Press
office - https://mcx.gov.ru/en/news/quota-completely-tak-

-U,
3enReﬁters report, “Ukraine plans more lockdowns, IMF

talks, food export curbs over coronavirus”.
4 Reuters report, “Trade restrictions on food exports due to
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On April 15, the Ministry signaled readiness to
ban the wheat export if the quota was exceeded’.
On the 9™ of April Romania imposed Non-EEA
ban on exports of cereals, flour, sugar and vegeta-
ble oil® that was in force until 16" of April.

Kazakhstan initially banned its wheat flour
export on March 22, but on April 2 replaced the
measure with export quotas for wheat of 200
ThMT and for wheat flour of 70 ThMT valid un-
til the end of the same month’.

1.2. Slump in energy demand and prices

Ethanol processing brought substantial nega-
tive shock in corn demand and prices. It is so far
outlined as the most significant impact channel
of COVID-19 over the grain markets. In 2020Q1
the global road transport declined by almost 50%
compared to the previous year (up to 75% slump
in countries imposing a stricter lockdown). Air
traffic in some European countries contracted by
approx. 90%. The diminishing mobility led to
unprecedented drop in energy demand with oil
consumption decreased by 10,8 mb/d annually in
March. Gasoline demand shrank 1,7 mb/d and die-
sel — 1,5 mb/d in 2020Q1/2019Q1 (IEA®). Conse-
quently, WTTI oil plummeted over 50% in March
and corn cash prices decreased 13% throughout
March and April according to Bloomberg.

Despite ethanol production marginally in-
volves wheat processing, it still has a potential
spillover effect on wheat price volatility through-
out the price correlation and substitution effect
between corn and wheat.

1.3. Durable foods stockpiling

With lockdowns and other mobility restrictive
measures spreading across Europe during the first
weeks of the COVID-19 pandemic, people’s food
consumption behaviors changed along with their
general lifestyle. Uncertainty on mobility regula-
tions, fear of food shortages, retail closures and the

the coronavirus pandemic”.

5 Reuters report, “Exclusive: Ukraine ready to ban wheat
exports if necessary”.

6 Order of the Prime Minister of Romania N8/9.04.2020
7 Order of the Kazakh Minister of Agriculture
N111/2.04.2020

8 International Energy Agency, “Global Energy Review”,
April 2020.
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general feeling of anxiety from the unknown health
threat sparked a mass purchasing and stockpiling of
durable foods, including wheat-based foods and in-
gredients. The empty store shelves became among
the symbolic images of the pandemic. In order to
replenish their inventories and prepare for eventual
prolonged lockdowns, the food industry increased
its wheat demand putting also a short-term upward
pressure on wheat prices during the researched pe-
riod of this study.

1.4. Drought concerns

The supply chain disruptions and other
COVID-19 related effects took place in times of
growing concerns over drought and wheat pro-
duction in some parts of Central, South-Eastern
Europe and Black Sea region’. Among the most
severely drought affected regions were also some
of the largest production areas in Bulgaria, which
represents strong price volatility factor mainly on
the domestic market, but also to some extent to
the European trade. Usually, in spring the mar-
kets are predominantly weather driven. The sen-
timent of positive or negative weather conditions
in key growing regions is enough to support or
suppress prices. Therefore, it should be taken
in consideration that during the research period

° European Commission, MARS Bulletins 3-6, 2020.
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there is a non-related to COVID-19 fundamental
factor that could have impacted substantially the
wheat price volatility.

2. Black Sea Grain Market — definition
and behavior

The Black Sea grains market includes wheat
and corn production and exports from countries
bordering the Black Sea.

The Black Sea region plays an increasing-
ly substantial role in the world wheat arena. In
the past season 2017/18, the Black Sea countries
(Ukraine, Russia, and Kazakhstan) met roughly
35% of the world’s demand for wheat'.

Market analysts are especially interested in
the grain harvest estimations and export prices
of Russia and Ukraine, because these countries
are the largest wheat exporters in the Black Sea
region.

During the last two decades, Russia has not
only proved itself as a key player on the Black
Sea and Mediterrancan market, but also has
climbed to the world’s largest wheat exporter by a
margin. Between 2013 and 2018 the country has
tripled the volume of its wheat export, reaching
share of almost a fourth of the global trade (Fig-

10'What are Black Sea Grains? UkrAgroConsult.
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ure 1). Volumes of this scale allowed Russia to
become a key price volatility driver on the global
wheat markets. Abundant Russian harvest nowa-
days means substantial downward price pressure.
Consequently concerns over the export availabil-
ity in the country lead to upward price effect.

3. Bulgarian wheat export market during
COVID-19

Wheat is a major export commodity of Bul-
garia with 65-72% of the local production being
exported. Depending on the amounts harvest-
ed, Bulgaria is ranked 11" or 12" largest exporter
worldwide. Traditionally, more than 70% of the
Bulgarian wheat goes to EU countries.

In the 2019/2020 marketing year, wheat farm-
gate prices were lower than the previous year’s.
Stable stocks, competitive prices, higher quali-
ty, and favorable export demand drove wheat ex-
ports. Export growth to non-EU markets tripled
compared to the previous year. New markets are
Thailand, Indonesia and Iran.

When COVID-19 pandemic hit the market in
March 2020 it provoked a short-term panic re-
sponse, similar to the rest of the Black Sea Region
countries. The market expectations were that the
demand will grow with 5-10%. Local and EU
processors raised their demand for grains'!.

11 “Grain demand will grow with 5-10%”, article capital.

At the start of the pandemic (March 13), the
Bulgarian ministry of Agriculture, Food and For-
estry together with representatives of agricultural
branch associations came with a joint statement
that Bulgaria has sufficient stocks of grains. The
Ministry announced that 1.7 MMT of wheat and
over 2 MMT of corn are in the Bulgarian grain
storages.

In the first months of the pandemic the Bul-
garian government refrained from imposing ex-
port restrictions. This allowed the business oper-
ators to work on market principles and utilize ex-
port opportunities. Bulgarian exports in March
and April were with 34% and 29% highest com-
pared to the same months of 2019 (Figure 2).

The logistical facilities (ports, railroad and
road transport) remained operational during the
pandemic crisis with short-term disruptions of
the road transport immediately after introducing
city check points. That allowed the grain trade to
move on without serious obstructions compared
to other export countries which experienced
much greater restrictions (export bans, closed
ports, strikes, etc.)

Looking into the dynamics of Bulgarian wheat
export volumes in Jan—-May 2020, we can see
substantial increase of export in the first months
of pandemic March and April and a sharp slow-
down in May 2020. Generally, Bulgaria export-

bg from March 237, 2020.
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ed 200 thousand tons of wheat more in Jan-May
2020 compared to the same period of 2019.

4. Methodology

Dickey-Fuller test

Co-integration is widely used method for price
analyses of specially lined markets. Unit root tests
are applied to determine if the variables in the re-
gression are stationery of non-stationery.

The current analysis check for presence of a
unit root and if integrity of the examined dynam-
ic series is accomplished by applying (DF) Dick-
ey-Fuller test (with a constant), as expressed in
equations (1) and (2).

(1) b =ag+a;P,, +¢

(2) P] = Qdg + alpt_l + azAPt_l + €

Where P, is the price basis, and P, is the price
basis during the period t-1, o, is the constant of
the regression equation, o, and a, are the regres-
sion coefficients, and AF,_4 is the difference be-
tween the price bases during the period t and t-1.

The DF test, points out the null hypothesis of
unit root for each individual time series. The re-
jection of the null hypothesis indicates that the
series is non-stationary and vice-versa (Dickey
and Fuller, 1981).

As regards accepting or rejecting the hypoth-
esis for the presence of a unit root error, it is tak-
en into account the critical value of Student’s co-
efficient from the t-statistics a, is taken into ac-
count. Whenever the critical value of a, obtained
in the model is less than the standard value from
the t-statistics at the level of the covered observa-
tions, the null hypothesis (the existence of a unit
root error) must be rejected. It implies that the
changes in the data series and the dynamics in
the dependent variable are stationary (see Nesto-
rov, 2015).

Standard deviation of price

The standard deviation in this analysis is the
statistical measure of market volatility; measur-
ing how widely prices are dispersed from the av-
erage price. Standard deviation rises as prices be-

come more volatile. As price action calms, stan-
dard deviation decreases.

5. Econometric model and results

estimation

Aiming to assess if COVID-19 had significant
impact on the wheat market in Bulgaria the cur-
rent analyses applied Dickey Fuller Test for price
stationary. The used data set included weekly
FOB prices of milling wheat in Bulgaria, Rus-
sia and Ukraine. Data from two periods was col-
lected: March—May 2020 and March—May 2019.
Russian and Ukrainian prices were used since
those two markets can be considered a reliable
benchmark for the Black Sea Region grains mar-
ket.

Price integration is a broadly used method for
analyzing spatially linked markets. In the current
paper three steps were made to identify the pres-
ence of unit root price (Table 1).

In addition a standard price deviation was cal-
culated to compare price volatility in the two
studied periods for the three studied markets (Ta-
ble 2).

Step one was to check for internal market in-
tegration of wheat prices within the studied mar-
kets: Russia, Ukraine and Bulgaria during the
COVID-19 pandemic in March—May 2020 (Ta-
ble 1, Step 1). The results of the DF Test showed
that the prices in the studies period were non-sta-
tionery.

Step two was to look for price integration be-
tween the two periods for the studied markets,
COVID-19 lockdown and the same months in
2019. The test result again showed that prices
were non-stationery (Table 1, Step 2).

In step three we compared the Bulgarian pric-
es during COVID-19 lockdown with the price
dynamics of the Russian and Ukrainian market.
Expectedly, the results show high degree of price
integration of the Bulgarian market with the two
studied markets (Table 1, Step 3).

Following the DF test, we calculated the stan-
dard price deviation for March—May 2020 and
March—May 2019 periods in order to compare the
level of price volatility during corona pandem-
ic and the same period of the previous year. The
calculations showed similar and even lower price

63



COVID-19 impact on wheat market in Bulgaria and Black Sea Region

Table 1. Results from the analysis for the presence of a unit root error in the derived dynamic series

Dickey Fuller Tests by markets

Standard critical values
for a dynamic series

Step 27 February — 29 May (13 weeks) DF p-value of 100 observations at
a significance level of
0.05 (Enders, 2010)
Price integration wheat FOB Russia in March—
1 May 2020 -1.16 0.27 -2.89
Price integration wheat FOB Ukraine in March-
1 May 2020 -1.19 0.26 -2.89
Price integration wheat FOB Bulgaria in
1 March-May 2020 -1.29 0.22 -2.89
Difference of wheat price March—May
2 202012019 in Russia -1.03 0.33 -2.89
Difference of wheat price March—May
2 202012019 in Ukraine -0.99 0.34 289
Difference of wheat price March — May
2 2020/2019 in Bulgaria -1.24 0.23 -2.89
Difference between Russian and Bulgarian
3 wheat price March-May 2020 ~4.83 0.00 -2.89
3 Difference between Ukrainian and Bulgarian  _ 475 0.00 289

wheat price March—May 2020

Table 2. Results of the calculation of standard deviation of the FOB wheat prices by markets

Standard price deviation

March—May 2020

March—May 2019

Weekly FOB prices

Russian FOB wheat 3.80% 4.11%
Ukranian FOB Wheat 3.85% 4.25%
Bulgaria FOB Wheat 4.51% 3.13%

volatility in 2020 for the Russian and Ukrainian
market. (Table 2)

6. Conclusions

The performed three steps of Dickey Full-
er tests prove the validity of the null hypothesis,
that COVID-19 did not have a statistically signif-
icant impact on the Bulgarian wheat export pric-
es. Price dynamics in the three studied markets
showed the same degree of disintegration in the
compared periods. Moreover the price deviation
(volatility) was similar in 2020 and 2019.

Based on the information received from mar-
ket analysts and media publication and taking
into account export statistics, we can conclude
that COVID-19 shook the market prices for a very
short period in the beginning of the lockdown pe-
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riod, but did not cause scientifically measurable
disturbance.

The analyses of market integration of Bulgar-
ian into the Black Sea grain market showed very
close correlation of the studied markets of Bul-
garia, Russia and Ukraine and showed clearly
that Bulgaria wheat prices are depended and de-
termined by the dynamics of the Black Sea re-
gion.
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