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ABSTRACT
This study investigates stock price performance at the industry level during the first wave of the
COVID-19 pandemic in Greece. We identify five periods from January to May 2020, namely the
pre-incubation, incubation, outbreak, lockdown, and lockdown lift periods. We provide evidence
that industry-level stock returns witnessed their largest drop during the outbreak period. In par-
ticular, the travel and leisure, construction, telecommunications, industrial goods, real estate,
technology and utility sectors had, on average, highly negative cumulative returns. The results
also reveal a partial recovery in equity prices during the lockdown period, possibly due to the
announcement of fiscal stimulus measures by the Greek government along with the initiation of
the ECB’s pandemic emergency purchase programme (PEPP). The telecommunications, con-
struction, technology, and travel and leisure sectors exhibited the highest performance over that
period. We then evaluate the reaction of industry-level stock returns relative to the market index,
performing an event study analysis. The empirical findings show that the utilities, telecommu-
nications, personal goods and retail sectors experienced less losses compared with the market
index during the outbreak period in Greece. Finally, despite the partial recovery of equity prices
in the lockdown period, the results show that the basic raw materials, food and beverage, indus-
trial goods and retail sectors underperformed compared with the market index in the short run.
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H ANTIAPALH TQN TIMQON TON METOXQN
ITO NPQTO KYMA THL MANAHMIAL COVID-19:
EYPHMATA ANO THN EAAAAA

Evdyyehog Xapahlapmakng

AedOuvon Owkovopukiig Avdluong kar Mehetov

MEPIAHWH

H napovoa peAétn avoriel Ty amddoon TmV TU®Y Twv UETOYDV o€ enimedo xAddov oty dudo-
%ELOL TOV TEMTOV ®UuaTog s Tavdnuiag COVID-19 oty EALGda. Avayvmpifovue mévte meLo-
dovg antd Tov Iavovdpro uéyor xot 1o Mdio tov 2020, ot cuyrexoLuéva Ty teeiodo moLv ard
TV EXAACT TOV X0QWVOLOU, TNV TEQLOO0 TG EXWAONG, TNV TeE(0d0 exdNAwONG TOv Lov, TV
neptodo tov lockdown o Ty mepiodo dpong tov lockdown. Ta evprjpata deiyvouv Gti oL ao-
000ELS TV UETOYMV O€ emimedo xAddOV VTETTNOV T UEYOAITEQY TTTAOT TNV TTEQR({0d0 EXOAMONC
TOV XOQMVOL0U. ZUYRERQLUEVQ, Ol HAAOOL TAELOLWV KAl AVOPYUYIG, ROTACKEVADV, TNAETLROLV®-
VIOV, BLopnyovirdy ayaddv, axtvitmy, TeXvorloyiog ®ot Xovic MpELeLas elyav ratd n€co 6Qo
aEVNTIXEC OWEEVTIRES 0tod00els. Ta amoteléopata amoralimTovy exiong 6Tl TV TeE{0do Tov
lockdown mopatnEOnre ueQLry aAvAarOUPY TV TLUWVY TOV UETOXMV, 1| ortola TOavOY vo ogel-
AETAL OTNV AVOXOIVON TOV SNUOCLOVOULXDV LETOMV OTHELENS 0TS TV eAAVIrT] »VPEQVNon o€
ouvOVaoUGS Pe TN BEOTTLOT TOU EXTARTOV TTEOYQAUUATOS OYOQAS OTOLYEIMY EVEQYNTIXOU AOY® TOV-
dnuiag (PEPP) and v Evpwmaixy Kevipuj TodmeCta. Ou ®hddot tnAemnovovidy, rato-
OREVDV, TEXVOLOYTOG oL TOELILWV XL AVOPUYIS TAQOVOLALOVY TG ueyaliteQes amodSoELs TV
meptodo tov lockdown. tn ouvéyela, aElohoyovue TV aviidQaon Twv arodOoEMV TWV UETOY DV
oe enimedo nAddov ue fdaon v avdlvon mg nehétng yeyovotwv (event study). To gumeiound
evorjuata delyvouy tL ot *AAdOL KOLVIC WMPELELAS, TNAETLROLVMVLIADY, TTQOCMILXWY OYAOWV ®Xal
Maveumopiov €xovv vootel Aydtepeg Cnuleg oe oy€on pe 1o yevird deintn ™g ayods v
neplodo exdnrwong tov COVID-19 oty EAAdda. Térog, mdoa T HeQLrt] avaxaupn Tmv Ty
TOV UETOY WV TNV EE{0d0 Tov lockdown, Ta awotelé opuata deiyvouv 4Tt oL #AddoL faoir®v TEM-
TV VADV, TQOQIL®V Rl TOTWV, BLOUNYOVIROV ayaBdv ral Aaveuropiov foayvrpdbeoua vwo-
arodidovv og oyEon Ue To yeVIro Ot TG ayoQdc.
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STOCK PRICE REACTIONS TO THE FIRST WAVE
OF THE COVID-19 PANDEMIC:

EVIDENCE FROM GREECE

Evangelos Charalambakis
Economic Analysis and Research Department

I INTRODUCTION

The outbreak of COVID-19 came as a surprise
to the world economy. The spread of the new
coronavirus disease in China’s Hubei Province
at the end of December 2019 was initially con-
sidered a regional crisis and received little
attention. Indicative of the latter was that in
the World Economic Forum’s (2020) Global
Risks Report published on 15 January 2020,
none of the five-top rated risks were associated
with public health. Instead, they were all linked
to environmental issues.

As the coronavirus spread beyond China, the
COVID-19 pandemic attracted a great deal of
attention. There is a rapidly growing literature
that investigates the impact of the COVID-19
pandemic on firms’ stock returns. Davis et al.
(2021) document that value-weighted global
stock prices fell by 40% between 17 February
and 23 March 2020. Focusing on the two
largest economies, they find that the pandemic
had greater effects on stock market levels and
volatilities in the United States than in China.
Using text-based methods, Baker et al. (2020)
find that newspapers attribute 18 market jumps
to COVID-19 and policy responses to the pan-
demic from 24 February to 24 March 2020.
Ramelli and Wagner (2020) analyse stock price
reactions focusing on the role of firms’ expo-
sure to international trade, corporate debt and
cash holdings. They find that firms with greater
export or supply chain exposure to China
exhibit lower returns during the COVID-19
pandemic. Also, they show that firms with high
leverage and little cash perform worse in reac-
tion to bad news about the pandemic. This has
also been documented in Alfaro et al. (2020)
and Ding et al. (2020). Davis et al. (2020) pro-
vide evidence that bad COVID-19 news is asso-
ciated with lower returns for firms with high
exposures to travel, traditional retail, aircraft
production, and energy supply, but with higher
returns for firms with high exposures to health-

care policy, e-commerce web services, drug tri-
als, and materials that feed into supply chains
for semiconductors, cloud computing and
telecommunications.

In this study we provide evidence from the
Greek stock market on how the COVID-19
pandemic impacted on stock returns across
industries, focusing on the first wave of the
pandemic. Our analysis is organised along five
periods that are associated with the first phase
of the COVID-19 pandemic in Greece, namely
the pre-incubation period (1 January-30 Jan-
uary 2020), the incubation period (31 January-
25 February 2020), the outbreak period (26
February-22 March 2020), the lockdown
period (23 March-3 May 2020) and the lock-
down lift period (4 May-31 May 2020).

We first investigate the performance of indus-
try-level stock returns in the five identified
periods of the first wave of the pandemic in
Greece, focusing on the mean cumulative
returns (MCRs). To this end, we use daily
stock return data for 112 Greek listed firms
from January to May 2020. We find that all
industries performed well prior to the incuba-
tion period, as the COVID-19 pandemic was
not considered a high-risk event at that time.
In particular, the technology, industrial
goods, basic raw materials and real estate sec-
tors exhibit highly positive and statistically sig-
nificant MCRs. In the incubation period,
industries delivered negative returns, mainly
because the COVID-19 pandemic captured
considerable attention as the probability of an
outbreak in Greece had increased. Basic raw
materials, retail, industrial goods, technology,
construction and real estate exhibit negative
and significant MCRs.

We provide evidence that firms experienced
the largest drop in their equity prices during
the outbreak period, as investors perceived the
real shock of the COVID-19 pandemic and the
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effects of the evolving health crisis on eco-
nomic activity. The MCRs of Greek industries
suggest that the travel and leisure, construc-
tion, telecommunications, industrial goods,
real estate, technology and utilities sectors
were the big losers. In the lockdown period,
equity prices rebounded. This is possibly due
to the announcement of the fiscal stimulus
measures by the Greek government and the
ECB’s intervention in the bond market via the
pandemic emergency purchase programme
(PEPP). Telecommunications, construction,
technology, and travel and leisure yielded the
highest MCRs during the lockdown period. In
the lockdown lift period, they had much lower
positive MCRs than in the lockdown period,
with the construction and food and beverage
sectors having a positive and statistically sig-
nificant performance.

Finally, we perform an event study to assess
how industry-level stock returns reacted dur-
ing the five periods of the early stages of the
COVID-19 pandemic in Greece, with a focus
on the mean cumulative abnormal returns
(MCARs). We show that in the pre-incubation
period most industries outperformed the mar-
ket index, i.e. the Athens Exchange Compos-
ite Index. More specifically, the technology,
industrial goods, real estate and basic raw
materials sectors have positive and significant
MCARSs. In addition, we do not find any sig-
nificant reaction of stock returns for most
industries during the incubation period. In the
outbreak period, that is the period in which the
Greek stock market crashed, we find based on
a 10-day event window that the retail, food and
beverage, personal goods and industrial goods
sectors experienced significantly smaller
losses than the market index. However, during
the lockdown and the lockdown lift periods
most industries underperformed compared
with the market index.

The remainder of the study is organised as fol-
lows. The next section describes the timeline
of events, the data and the methodology used.
Section 3 analyses the performance of indus-
try-level stock returns for the five identified
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periods of the first wave of the COVID-19 pan-
demic in Greece. Section 4 evaluates how
industry-level stock returns responded in each
of the five periods using the event study
methodology. Section 5 concludes.

2 TIMELINE OF EVENTS, DATA AND
METHODOLOGY

The coronavirus (COVID-19) disease was first
detected in Wuhan, China in late December
2019. On 20 January 2020, the Chinese health
authorities confirmed the human-to-human
transmission of COVID-19 and on 23 January,
Wuhan city was closed. On 24 January, France
announced the first confirmed COVID-19
cases in Europe referring to three people who
had recently travelled to China. On 30 January,
the World Health Organization (WHO)
declared COVID-19 a Public Health Emer-
gency of International Concern (PHEIC). The
period extending from 1 January to 30 January
2020 is labelled as the “pre-incubation period”,
as COVID-19 received very little attention in
Greece and in most European countries at the
time.

On 31 January, the first confirmed COVID-19
case in Italy was reported. Since that day, the
Greek health authorities had been worrying
about COVID-19-related developments,
stressing that the probability of having
COVID-19 cases in Greece in the following
weeks had considerably increased. On 23 Feb-
ruary, Italy imposed a strict lockdown for
almost 50,000 people in two regions close to
Milan, i.e. Veneto and Lombardy. We label the
period from 31 January to 25 February 2020 as
the “incubation period”.

On 26 February, Greece confirmed its first
COVID-19 case, and the first restrictive meas-
ures were introduced at the beginning of
March 2020. On 10 March, with 84 confirmed
cases and no deaths in the country, the Greek
government decided to suspend the operation
of educational institutions at all levels nation-
wide. On 13 March, all leisure, entertainment



and cultural activities were suspended and on
18 March, all retail stores (excluding super-
markets, groceries and banks) were closed. The
period from 26 February to 22 March 2020 is
labelled as the “outbreak period”.

Mention should be made on the response of
the Greek government and the ECB to the
COVID-19 pandemic during this period of
time. In particular, on 18 March 2020 the
Greek government announced a package of fis-
cal measures amounting to 14% of GDP, or
EUR 24 billion. On that same day, the ECB
announced the pandemic emergency purchase
programme (PEPP) to counter the serious
risks to the monetary policy transmission
mechanism and the outlook for the euro area
posed by the COVID-19 outbreak. The PEPP
foresees purchases of eligible private and pub-
lic sector securities at a volume of EUR 750
billion, including bonds issued by the Greek
government.

On 23 March 2020 the Greek government
announced a national lockdown that lasted
until 3 May 2020. This period is labelled as the
“lockdown period”. On 4 May, the Greek gov-
ernment implemented a gradual re-opening of
the economy in three stages until the end of
May 2020. On 4 May, less crowded retail busi-
nesses (such as bookstores, opticians/eyewear
shops and sports retailers) as well as businesses
offering services by appointment only (such as
hairdressers) reopened. On 11 May, all the
remaining retail businesses except shopping
malls were permitted to reopen. On 18 May,
some cultural and leisure activities were
allowed, such as visits to archaeological sites,
zoos and botanical gardens. We label the
4 May-31 May 2020 period as the “lockdown
lift period”.

Our final dataset comprises 112 Greek listed
firms and was obtained from Thomson Datas-
tream, while the sample period is January-May
2020. We exclude finance and insurance com-
panies as well as companies with missing data
and non-traded shares. We retrieve daily stock
prices for common shares from Thomson

Table | Allocation of firms into industry

groups

Industry Number of firms MYV share (%)
Basic raw materials 13 2.74
Construction 11 4.91
Food and beverage 7 3.73
Healthcare 4 1.33
Industrial goods 21 11.63
Personal goods 10 12.73
Real estate 7 6.69
Retail 9 1.74
Technology 12 1.58
Telecommunications 6 24.39
Travel and leisure 7 16.95
Utilities 5 11.58
Total 112

Notes: This table shows the allocation of Greek Athex-listed firms into
twelve industry groups. The second column shows the market value
(MV) share for each industry as of 31 December 2019.

Datastream from 2 January to 29 May 2020.
Prices are adjusted for dividends. We also
obtain daily data on the returns of the Athens
Exchange composite share price index (Athex
composite index) for the same trading period.
Based on the Thomson Datastream industry
classification, we classify firms into twelve
industry groups: Basic Raw Materials;! Con-
struction; Food and Beverage; Healthcare;
Industrial Goods; Personal Goods; Real
Estate; Retail; Technology; Telecommunica-
tions; Travel and Leisure; and Utilities. We
exclude industries in which less than four firms
are included.? Table 1 describes in detail the dis-
tribution of firms across these industry groups.
The table also shows the market value shares as
of 31 December 2019 for each industry in our
sample. Telecommunications, travel and
leisure, personal goods, industrial goods, and
utilities have the largest market value shares.

1 The basic raw materials sector comprises companies involved in the
discovery, extraction and processing of raw materials, such as alu-
minium, iron, steel, coal, etc.

2 Inparticular, the energy, fisheries and farming, and media sectors

are excluded as they include less than four firms.
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To investigate stock price reactions during the
first wave of the COVID-19 pandemic, we per-
form an event study analysis based on the sem-
inal works by Fama et al. (1969), Brown and
Warner (1980, 1985). In particular, for each of
the five identified periods associated with the
COVID-19 pandemic in Greece we define the
date of the event and the period over which
the impact on stock prices will be examined,
that is the event window. We calculate the
abnormal returns based on the Market
Adjusted Model for each day of the event win-
dow as follows:

ARi,r =Ri,t'Rm.r (l)

where the daily abnormal return AR;, is
defined as the daily actual stock return R;,
minus the daily market return R, ,, i.e. the
return on the Athex composite index.’ For
each firm we then calculate the cumulative
abnormal return (CAR) for a specific event
window associated with the pre-defined five
periods used in our study as follows:

CARi,r = 2 ARi,r (2)

where 7=0 is the date of the event and n the
days post the event.

Finally, we calculate the mean CAR (MCAR)
for each industry group to evaluate how stock
prices reacted during the five periods of the
COVID-19 pandemic.

Chart 1 depicts the number of COVID-19
cases (left-hand scale) and the number of
deaths (right-hand scale) in Greece from Jan-
uary to September 2020. In the outbreak
period, that is 26 February-22 March 2020, the
number of COVID-19 cases came to 530. The
first death from COVID-19 in Greece was
reported on Thursday, 12 March and the total
number of deaths during the outbreak period
was 8. Finally, the maximum daily number of
new confirmed COVID-19 cases over the out-
break period was 103 and it was registered on
Monday, 16 March.
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During the lockdown period, from 23 March to
3 May 2020, the total number of COVID-19
cases increased significantly to 2,620, whereas
the total number of deaths was 143. The num-
ber of COVID-19 cases in the first ten days of
the lockdown more than tripled. The maximum
daily number of new COVID-19 cases for the
lockdown period stood at 156 and was
recorded on Wednesday, 22 April. Since 25
April, the daily number of COVID-19 cases
had decreased and, as a result, the lockdown
was gradually lifted from 4 May onwards.
Throughout the three stages of the lockdown
lift period from 4 May to 31 May 2020, the rate
of increase in the number of cases continued
to decline along with the number of deaths.
More specifically, at end-May, the total num-
ber of COVID-19 cases and deaths came to
2,915 and 175, respectively.

Following the pattern of May 2020, the daily
number of COVID-19 cases and deaths
dropped in June and July. At the end of July
the total number of COVID-19 cases was
4,401, whereas the corresponding number of
deaths was 203. In August and September the
numbers of COVID-19 cases and deaths rose
sharply. By the end of September, the total
number of COVID-19 cases had reached
18,123, that is four times higher than in July,
whereas the total number of deaths was 388,
that is two times higher than in July.

Chart 2 illustrates the performance of the
Athex composite index during the first wave of
the COVID-19 pandemic in Greece. The four
red vertical lines of the chart refer to the start-
ing dates of the incubation, outbreak, lock-
down and lockdown lift periods, i.e. 31 Janu-
ary, 26 February, 23 March and 4 May 2020,
respectively. We observe that the Athex com-
posite index fell in the incubation period as the
COVID-19 pandemic started to attract atten-

3 We have also used the market model to calculate the abnormal
returns. We regress daily stock returns on the daily returns on the
market index for the estimation period, defined as the period
between 175 and 25 trading days prior to the event. Then we use
the estimated alphas and betas to calculate the abnormal return.
In particular, we calculate the abnormal returns as the actual
returns minus alpha minus the stock’s beta times the market return.
The market model approach yields similar results.
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Chart 2 Athens Exchange Composite Index during the first wave of the COVID-19 pandemic
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tion in Greece. However, the Athex compos-
ite index experienced its sharpest declines
throughout the outbreak period, dropping to
its lowest level on 16 March. During the lock-
down period we observe that the Athex com-
posite index partly recovered thanks to the fis-
cal support provided by the Greek government
and the PEPP introduced by the ECB. The
positive performance of the Athex composite
index continued into the lockdown lift
period, especially from the second half of May
onwards.

3 STOCK PERFORMANCE DURING THE COVID-19
PANDEMIC

We evaluate how Greek listed firms performed
during the COVID-19 pandemic, focusing on
industry-level cumulative stock returns. Table
2 presents the mean cumulative return (MCR)
by industry for each period associated with the
first wave of the COVID-19 pandemic in
Greece, i.e. the pre-incubation, incubation,
outbreak, lockdown and lockdown lift periods.
We observe that Greek stock returns were not
negatively affected in the pre-incubation
period, from 1 January to 30 January 2020.
Apart from telecommunications and utilities,
all the remaining industries exhibited positive
stock returns. In particular, technology
(10.5%), industrial goods (8.1%), real estate
(5.1%) and basic raw materials (4.6%) have the
highest and statistically significant MCRs. Per-
sonal goods and healthcare have also positive
MCRs, albeit not statistically significant.

In the incubation period, between 31 January
and 25 February 2020, the performance of
Greek stocks deteriorated. This can be
explained by the fact that the COVID-19 pan-
demic attracted the attention of the Greek
media, which placed emphasis on news related
to COVID-19 developments on a daily basis. At
the same time, many newspaper articles and
media reports had been pointing out that the
probability of a COVID-19 outbreak in Greece
had increased dramatically. Looking at the sec-
ond column of Table 2, all groups of industries
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have negative MCRs. On the basis of the MCRs,
basic raw materials (-10.3%), retail (-10.1%),
industrial goods (-10%), construction (-8.3%)
and technology (-7.7%) were most strongly
affected in the incubation period. The MCRs in
the travel and leisure, telecommunications, food
and beverage, and healthcare industries were
also affected, but the effect on these industries
is not statistically significant.

During the outbreak period (26 February-22
March 2020), the COVID-19 pandemic had a
severe impact on Greek stock returns. This is
possibly driven by a surge in economic uncer-
tainty as concerns about the COVID-19 pan-
demic grew dramatically throughout this
period. The cumulative return on the Athex
composite index plummeted by 32%. The third
column of Table 2 shows that all industry
groups have highly negative and statistically sig-
nificant MCRs. Travel and leisure (-36.2%),
construction (-35.1%), telecommunications
(-30.7%), industrial goods (-23.1%) real
estate (-22.4%), technology (-22.2%), personal
goods (-21.8%) and utilities (-21.1%) exhibited
the highest negative MCRs during the outbreak
period. The large decline in equity prices
observed in the Greek stock market for this
period is in line with that observed in the US
and the global stock markets in reaction to the
COVID-19 pandemic. By way of illustration,
between 19 February and 23 March 2020 the
S&P 500 stock market index lost 34% of its
value, while global stock prices fell by 40%.

Turning to the lockdown period, i.e. 23 March-
3 May 2020, a recovery in Greek stock returns
is observed. This recovery could be attributed,
to some extent, to the intervention of the
Greek government to provide a fiscal package
of income support and debt relief measures
amounting to 14% of GDP. The Athex com-
posite index recouped one-third of its losses
over the lockdown period. At the industry
level, except the MCRs in the basic raw mate-
rials, healthcare and real estate sectors, which
are positive but statistically insignificant, the
MCRs of all the remaining sectors are positive
and statistically significant. Telecommunica-



Table 2 Mean cumulative returns (MCRs) by industry

Pre-incubation

Industry period
Basic raw materials 4.60%*
Construction 3.31
Food and beverage 2.38
Healthcare 9.42
Industrial goods 8.07%*
Personal goods 11.29
Real estate 5.06*
Retail 3.40
Technology 10.51%*
Telecommunications -3.94
Travel and leisure 1.53
Utilities -1.18

Incubation Outbreak Lockdown  Lockdown lift
period period period period
-10.26%*** -25.74% %% 12.33 12.33
-8.29%* -35.09%** 30.40%** 5.81%%*
-5.71 -19.77%*%* 10.14* 5.48%
-5.58 -18.04* 13.06 4.69
-10.02%*** -23.10%%* 15.24%%% 3.02
-4.37 -21.76%** 15.45%%* -1.34
-5.82%%* -22.41%%* 16.11 2.56
-10.07%*** -20.74% %% 12.82%* 4.19
-7.68%* -22.21%%* 27.59%** -2.32
-6.52 -30.66%** 34.46%* -4.65
-6.98 -36.18%*** 21.51%* 5.47
-1.42 -21.13%* 17.97%%* 19.37%%%*

Notes: This table shows the mean cumulative returns for the twelve industries during the pre-incubation (1 January-30 January 2020), incuba-
tion (31 January-25 February 2020), outbreak (26 February-22 March 2020), lockdown (23 March-3 May 2020) and lockdown lift (4 May-31 May
2020) periods. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.

tions (34.5%), construction (30.4%), technol-
ogy (27.6%) and travel and leisure (21.5%)
yielded the highest positive MCRs during the
lockdown period.

In the lockdown lift period, i.e. 4 May-31 May
2020, most industries exhibited positive
MCRs. However, only utilities (19.4%), con-
struction (5.8%) and food and beverage (5.8%)
exhibited positive and statistically significant
MCRs. Travel and leisure, basic raw materials,
healthcare, retail and industrial goods have
positive but statistically insignificant MCRs.
Conversely, MCRs in telecommunications,
technology and personal goods are negative
but statistically insignificant.

4 STOCK PRICE REACTIONS TO COVID-19
PANDEMIC EVENTS

We proceed to investigate how Greek equity
prices reacted to the five event periods of the
first wave of the COVID-19 pandemic in
Greece, focusing on the mean cumulative
abnormal returns (MCARs) across industries.
Table 3 presents the MCARSs of the twelve

industries along with the statistical inference
for the pre-incubation period. We observe that
between 1 January and 30 January 2020, except
telecommunications, all the remaining sectors
outperform the Athex composite index,
exhibiting positive MCARs. The technology
(11.7%), industrial goods (9.2%), basic raw
materials (6.2%) and real estate industries
have positive and statistically significant
MCARs. Healthcare, personal goods, retail,
construction, food and beverage, and travel
and leisure have positive MCARs, which how-
ever are not statically significant. With respect
to the incubation period, we do not find sta-
tistically significant MCARSs across the sectors
of the Greek stock market, with the exception
of utilities (see Table 4). This means that most
firms neither overperformed nor underper-
formed compared with the market index dur-
ing the incubation period.

Despite the aforementioned Greek stock mar-
ket crash during the outbreak period, we pro-
vide evidence that some industries experienced
smaller stock price losses relative to the mar-
ket index losses. In particular, Table 5 shows
that retail (10.7%), food and beverage (9.1%),
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Table 3 Mean cumulative abnormal returns

for the pre-incubation period by industry

Table 4 Mean cumulative abnormal returns
for the incubation period by industry

(%)
Industry MCAR t-stat
Basic raw materials 6.21%%* 3.14
Construction 4.75 1.47
Food and beverage 3.61 1.70
Healthcare 10.53 1.89
Industrial goods 9.22% 3.40
Personal goods 6.52 1.05
Real estate 6.28* 2.34
Retail 5.28 1.21
Technology 11.73%%* 3.06
Telecommunications -2.72 -0.72
Travel and leisure 3.05 1.27
Utilities 0.05 0.05

Notes: This table shows the mean cumulative abnormal returns
(MCARSs) for the twelve industries during the pre-incubation period
(1 January-30 January 2020). ***, ** and * denote statistical signifi-
cance at 1%, 5% and 10%, respectively.

personal goods (7.6%) and industrial goods
(6.6%) exhibit positive and statistically sig-
nificant MCARs in a 10-day event window.
Also, healthcare and real estate have highly

(%)
Industry MCAR t-stat
Basic raw materials -1.77 -0.82
Construction -0.11 -0.03
Food and beverage 2.04 0.50
Healthcare 2.59 0.68
Industrial goods -2.41 -1.06
Personal goods 4.90 1.52
Real estate 2.23 1.89
Retail -1.58 -0.66
Technology 0.60 0.15
Telecommunications 1.69 0.26
Travel and leisure 0.75 0.11
Utilities 6.84* 2.41

Notes: This table shows the mean cumulative abnormal returns
(MCARs) for the twelve industries during the incubation period (31
January-25 February 2020). ***, ** and * denote statistical significance
at 1%, 5% and 10%, respectively.

positive MCARSs but these are not statistically
significant. Looking at the fourth column of
Table 5, the utilities, telecommunications, per-
sonal goods and retail sectors yield positive

Table 5 Mean cumulative abnormal returns for the outbreak period by industry

(%)
MCAR MCAR
Industry (0.10) t-stat 0.17) t-stat
Basic raw materials -1.42 -0.29 2.94 0.76
Construction -8.61 -1.78 3.49 1.57
Food and beverage 9.05%%* 2.07 3.11 1.15
Healthcare 11.88 1.59 3.08 1.19
Industrial goods 6.57%%* 222 1.41 0.76
Personal goods 7.60%* 2.43 5.22%* 2.31
Real estate 5.18 1.40 3.81* 2.03
Retail 10.73%* 2.51 4.31* 1.84
Technology 3.21 0.77 3.12 1.95
Telecommunications -0.96 -0.11 5.52%* 3.87
Travel and leisure -6.64 -0.88 3.37 0.81
Utilities -0.75 -0.08 10.74%%%* 6.84

Notes: This table shows the mean cumulative abnormal returns (MCARs) for the twelve industries during the outbreak period (26 February-
22 March 2020). MCAR(0.10) refers to a 10-day event window since the beginning of the outbreak period, whereas MCAR(0.17) refers to the
entire outbreak period. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.
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Table 6 Mean cumulative abnormal returns for the lockdown period by industry

(%)
MCAR MCAR
Industry (0.10) t-stat 0.28) t-stat
Basic raw materials -9.97%* -2.52 -4.17 -0.59
Construction -3.82 -1.05 10.73* 1.83
Food and beverage -9.73%* -4.85 -7.53* -1.83
Healthcare -4.05*% -0.92 -0.59 -0.60
Industrial goods -8.03%** -4.94 -2.05 -0.86
Personal goods -2.04 -0.46 -1.02 -0.18
Real estate -3.81 -0.66 -2.84 -0.41
Retail -9.60* -1.85 -3.32 -0.64
Technology -4.17 -1.42 8.13* 2.54
Telecommunications 0.21 0.03 14.06 1.64
Travel and leisure -6.16* -1.69 3.75 1.05
Utilities -0.91 -0.23 -0.47 -0.09

Notes: This table shows the mean cumulative abnormal returns (MCARs) for the twelve industries during the lockdown period (23 March-3 May
2020). MCAR(0.10) refers to a 10-day event window since the beginning of the lockdown period, whereas MCAR(0.28) refers to the entire
lockdown period. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.

and statistically significant MCARs for the  share prices recovered to a large extent during
entire outbreak period. the lockdown period, the basic raw materials,

food and beverage, industrial goods and retail
Table 6 shows the MCARs for each industry  sectors were significantly affected by the lock-
group in the lockdown period. While Greek  down, as they underperformed compared with

Table 7 Mean cumulative abnormal returns for the lockdown lift period by industry

(%)
MCAR MCAR

Industry (0.10) t-stat (0.19) t-stat
Basic raw materials 2.28 0.78 -3.07 -0.82
Construction -0.77 -0.53 -2.44 -1.35
Food and beverage 0.60 0.22 -2.77 -1.16
Healthcare 0.09 0.02 -3.56 -0.59
Industrial goods -3.70%* -2.22 -5.22%% -2.51
Personal goods -1.90 -0.68 -9.59%* -2.90
Real estate 0.29 0.14 -5.69%* -3.00
Retail -0.87 -0.17 -4.06 -0.68
Technology -5.23%* -1.95 -10.58%* -2.62
Telecommunications -4.35 -1.14 -12.90%* -2.53
Travel and leisure 3.64 0.98 -2.78 -0.59
Utilities 3.75 1.41 11.12%* 3.24

Notes: This table shows the mean cumulative abnormal returns (MCARs) for the twelve industries during the lockdown lift period (4 May-31
May 2020). MCAR(0.10) refers to a 10-day event window since the beginning of the lockdown lift period, whereas MCAR(0.19) refers to the
entire lockdown lift period. ***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.
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the market index. More specifically, the
MCARSs for the basic raw materials, food and
beverage, industrial goods, retail and healthcare
sectors are -10%, -9.7%, -8%, -6.2% and -4.1%,
respectively, focusing on a 10-day event win-
dow. The impact of the lockdown on Greek
stock returns weakens in a broader event win-
dow covering the entire lockdown period. The
fourth column of Table 6 shows that only the
food and beverage sector yields a negative and
statically significant MCAR. In addition, con-
struction and technology outperformed the
market index.

Table 7 illustrates the MCARs of the Greek
industries for the lockdown lift period. Using a
10-day event window, we observe that industry-
level stock returns were not significantly affected
in the lockdown lift period. In particular, the
second column of Table 7 shows that only the
MCARs in technology and industrial goods are
negative and statistically significant, i.e. -5.2%
and -3.7%, respectively. However, using a wider
event window that includes the entire three-
stage lockdown lift period, more industries
underperformed relative to the Athex compos-
ite index. Telecommunications (-12.9%), tech-
nology (-10.6%), personal goods (-9.6%), real
estate (-5.7%) and industrial goods (-5.2%)
exhibit negative and statistically significant
MCARSs.

5 CONCLUDING REMARKS

In this study, we provide evidence on the
response of stock returns at the industry level
to the first wave of the COVID-19 pandemic
in Greece. For our analysis, we identify five
periods associated with COVID-19 develop-
ments from January to May 2020 as follows:
(a) pre-incubation (1 January-30 January
2020); (b) incubation (31 January-25 February
2020); (c) outbreak (26 February-22 March
2020); (d) lockdown (23 March-3 May 2020);
and (e) lockdown lift (4 May-31 May 2020).

We initially focus on the mean cumulative
returns (MCRs) of each industry in our sam-
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ple to evaluate the performance of industry-
level stock returns for the five corresponding
periods. We document that in the pre-incuba-
tion period, in which the COVID-19 pandemic
received little attention in Greece, all indus-
tries, with the exception of telecommunications
and utilities, had positive MCRs. Besides, tech-
nology, industrial goods, real estate and basic
raw materials had positive and statistically sig-
nificant MCRs throughout this period.

During the incubation period, in which the
COVID-19 pandemic attracted the attention of
the Greek public and the media, all industries
performed poorly. In addition, we find that the
MCRs of the basic raw materials, retail, con-
struction, technology and real estate sectors
are negative and statistically significant. In the
outbreak period, industries witnessed the
largest drop in their stock returns. The MCRs
for all industries are negative and statistically
significant, with the travel and leisure, con-
struction, telecommunications, industrial
goods, real estate, technology and utilities sec-
tors sustaining the heaviest losses.

During the lockdown period a recovery in
industry-level stock returns was observed. This
may be due to the income support and debt
relief measures announced by the Greek gov-
ernment and the response of the ECB to the
COVID-19 pandemic via the pandemic emer-
gency purchase programme (PEPP). Telecom-
munications, construction, technology, and
travel and leisure exhibit the highest and sta-
tistically significant MCRs. The sharp decline
in equity prices during the outbreak period, fol-
lowed by an increase in equity prices during the
lockdown period, is in line with the pattern of
global and US equity prices for the same time
horizon. This V-shaped trajectory in the Greek
stock market is possibly attributed to changes
in risk attitude and investor sentiment.* How-
ever, more research is needed to further inves-
tigate this puzzle in the stock market in the

4 Coxetal. (2020) find a similar pattern for the US stock market in
the early weeks of the coronavirus pandemic. Using a dynamic asset
pricing model, they argue that this was driven by shifts in risk aver-
sion or sentiment.



early stages of the COVID-19 pandemic. With
respect to the lockdown lift period, we docu-
ment that most industries exhibited positive
MCRs. However, only the construction and
food and beverage sectors had a positive and
statistically significant performance.

We also examine whether and how industry-
level stock returns reacted in each of the five
periods associated with the COVID-19 pan-
demic in Greece, turning our attention to the
mean cumulative abnormal returns (MCARs).
We report that most industries exhibited pos-
itive MCARs, with the technology, industrial
goods, real estate and basic raw materials sec-
tors outperforming significantly the market
index in the pre-incubation period. During the
incubation period, industry-level stock returns
did not significantly react, with the exception
of the utilities sector. The latter has a positive
and statistically significant MCAR at 10%.

Despite the turmoil in the Greek stock mar-
ket during the outbreak period, most indus-
tries experienced smaller losses compared with
the market index, as most of the industries
exhibit positive MCARSs using a 10-day event
window. Retail, food and beverage, personal
goods and industrial goods yield positive and
statistically significant MCARs. For the entire
outbreak period, industrial goods, retail,
telecommunications and utilities outper-
formed the market index.

While equity prices rebounded during the
lockdown period, we provide evidence that the
impact of the lockdown had been strong for
the first ten days since its implementation.
Using a 10-day event window, all industries

included in our study underperformed relative
to the market index, with the basic raw mate-
rials, food and beverage, industrial goods,
travel and leisure, and healthcare sectors
exhibiting negative and significant MCARs.
However, the effect of the lockdown weakens
using the event window that covers the entire
lockdown period. Food and beverage only
exhibits negative and statistically significant
MCARs. We also document that even when
some of the lockdown measures were lifted,
most industries underperformed. Except util-
ities, the telecommunications, technology, per-
sonal goods, real estate and industrial goods
sectors have negative and significant MCARs
during the lockdown lift period.

Overall, the study provides evidence on the
heterogeneous impact of the first wave of the
COVID-19 pandemic in Greece across indus-
tries, possibly due to sector-specific idiosyn-
cratic features. This is more evident in the out-
break and lockdown periods, as reflected in the
V-shaped trajectory of the market index over
these two periods. While most sectors of the
Greek economy performed badly in the out-
break period, as captured by the sharp decline
of the market index, the event study analysis
shows that the utilities, telecommunications,
personal goods and retail sectors were signif-
icantly less exposed to the COVID-19 outbreak
compared with the market index. Despite a
partial recovery in equity prices during the
lockdown period, we provide evidence that
there was a short-term negative effect on the
basic raw materials, food and beverage, indus-
trial goods and retail sectors. However, the
impact of the lockdown weakens when extend-
ing the event window.
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