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Abstract: The Coronavirus Disease 2019 (COVID-19) pandemic induced economic shock in Greece,
which translated into a decrease in household income. Thus, the objective of this study is to measure
social inequality with regard to income loss due to the COVID-19 pandemic in Greece. In addition,
we aim to identify the characteristics of those experiencing income loss due to the pandemic. The study
uses data from the “Public Opinion in the European Union (EU) in Time of Coronavirus Crisis. Third
Round” survey. The sample consists of 1036 individuals aged between 16 and 54 years. To measure
inequality, the Erreygers’ Concentration Index (CI) is calculated, using social class as the ranking
variable. To identify the characteristics of those experiencing income loss, a logistic regression model
is fitted using the region of residence and several demographic and socioeconomic variables as
potential predictors. According to the results, social inequality does not exist with regard to income
loss due to the COVID-19 pandemic. Thus, our findings indicate the negative influence of the
pandemic on the incomes of individuals from all social classes in Greece. According to the results of
the logistic regression model, the odds of experiencing income loss are higher for residents of the
Aegean Islands and Crete but also for self-employed, part-time employed, and unemployed
individuals. These findings indicate the negative influence of the pandemic on Greek tourism and on
sectors employing a large proportion of non-standard workers. Although inequality does not exist, a
substantial proportion of those losing income due to the pandemic is in line with the global picture.
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1. Introduction

In December 2019, an outbreak of pneumonia of unknown cause in Wuhan, Hubei province, China,
raised attention not only within China but also internationally. By January 7, 2020, a novel coronavirus
(CoV) had been isolated from patients in Wuhan [1]. On January 30, 2020, the World Health
Organization (WHO) declared the Chinese outbreak of Coronavirus Disease 2019 (COVID-19) to be a
public health emergency of international concern. Due to the rapid spread of COVID-19 from its origin
to the rest of the world, on March 11, 2020, the WHO declared the COVID-19 outbreak to be a global
pandemic. As of April 20, 2021, 141,754,944 confirmed cases and 3,025,835 deaths had been reported
globally [2].

The COVID-19 pandemic has not only caused a medical crisis, but also resulted in an economic
crisis [3], combining the characteristics of both supply shock and demand shock [4]. According to Kose
and Sugawara, the global economy is facing a deep recession, the first of fourteen global recessions since
1870 to be triggered solely by a pandemic [5]. As generally is the case with economic crises, in which
the security and stability of individuals’ personal finances deteriorate [6], the COVID-19 pandemic is
having tremendous socioeconomic impacts that include loss of household income through job loss or
death of earning members, either temporary or permanent closure of small businesses, and a loss of
businesses productivity [7]. Due to these negative effects, a large portion of society, mostly the more
socioeconomically vulnerable, struggle to cope financially, physically, and mentally with the crisis [8].
Thus, socioeconomic vulnerability is of special importance due to its link with the risks of economic
deprivation, as well as health risks [9]. Since the extent of a household’s exposure to job and income
losses during a recession is contingent on social class [10], the epidemic-induced economic shock affects
individuals in different ways [11]. Specifically, lower socioeconomic groups are more likely to be more
severely affected by the socioeconomic consequences of the COVID-19 pandemic [12].

In Greece, the first COVID-19 case was diagnosed on February 26, 2020, and the first death was
reported on March 12, 2020. As of April 20, 2021, 316,879 confirmed cases and 9,540 deaths had been
reported in Greece [2].

Some of the business and workplace suspensions implemented in Greece between March 10, 2020
and March 22, 2020, include a) the closure of schools and universities; b) a two-week closure of
theatres, courthouses, cinemas, gyms, playgrounds, and clubs; c) the nationwide closure of shopping
centers, cafes, restaurants, bars, museums, archaeological sites, and food outlets, excluding
supermarkets and food outlets offering take-away and delivery only; d) the closure of all organized
beaches and ski resorts; e) the closure of all hotels from March 22, 2020 midnight until the end of
April; and f) the closure of all parks, recreation areas, and marinas. Further restrictions entered into
force in April with regard to travel by land, sea, and air. Business restrictions were gradually relaxed
by the end of May, but seasonal hotels only resumed operations on June 15. Until June 15, Athens’
airport was the only one at which international flights were allowed; from June 15, international flights
to Thessaloniki’s airport resumed. On July 1, the ban on international flights from all countries except
the United Kingdom and Sweden was lifted for all airports [13]. Entry to the country was allowed for
travelers from the Schengen and associated countries, and from fifteen other countries. However, the
USA, Russia and Turkey were not included among these countries, regardless of their significant
contributions to Greece’s gains from international tourism in previous years [14]. Further restrictions
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entered into force during the summer, including, among others, the closure of restaurants, bars, and
clubs at midnight.

As a consequence of the measures implemented to reduce the spread of the coronavirus in Greece
and most other countries, employment and disposable income were adversely affected [15]. However,
data from the “Public Opinion in the European Union (EU) in Time of Coronavirus Crisis. Third
Round” survey [16] indicate that not all counties were similarly affected by the pandemic. Indeed,
regarding income loss due to the pandemic, Greece is ranked in the fourth highest place (38.32%)
among the 27 EU member states; Luxemburg is ranked lowest (10.75%) and Hungary is the highest
(41.65%). It is worth noting that approximately one-quarter (24.63%) of European citizens have
experienced income loss due to the pandemic. It is to be expected that this percentage in Greece is
higher than the average for Europe as a whole.

Nevertheless, the negative effects of the restrictions and flexible employment structures in Greece
on income [17] do not automatically translate to socioeconomic inequality. That is, the vulnerability
of lower socioeconomic status individuals regarding income loss as compared with higher
socioeconomic status individuals should not be taken as a given [18]. As such, the objective of this
study was to measure social inequality in terms of income loss due to the COVID-19 pandemic in
Greece, but also to identify the characteristics of those experiencing this income loss.

2. Material and methods

For the purpose of this study, data from the “Public Opinion in the European Union (EU) in Time of
Coronavirus Crisis. Third Round” [16] survey was used. A survey was conducted using Kantar’s online
access panel between September 25 and October 7, 2020 among 24,812 respondents in 27 EU Member
States. The survey was limited to respondents aged between 16 and 64 years. In some countries, including
Greece, the sample was limited to respondents aged between 16 and 54 years. Representativeness at the
national level was ensured by quotas on gender, age, and region. The sample size was n = 1036 in Greece.
Data collection took place between September 24 and September 27, 2020.

The respondents were asked the question, “Have you experienced any of the following, since the
start of the coronavirus pandemic in your country?” “Loss of income” was among the financial issues
under study. The potential answers were a) no (0) and b) yes (1). In addition, the respondents were asked
the question, “Thinking about your personal income, which one of these statements comes closest to
your current situation?” The potential answers were a) Coronavirus has already impacted on my personal
impact; b) Coronavirus has not yet impacted on my personal income, but I expect it to in the future; and
c) Coronavirus will have no impact on my personal income. The dichotomous variable “income loss due
to the COVID-19 pandemic” was then derived from the combination of the abovementioned variables:
a) no income loss (0) and b) income loss due to the COVID-19 pandemic (1).

To measure socioeconomic inequality as regards income loss due to the pandemic, a
concentration index (CI), namely, Erreygers’ CI, was calculated. Cls are used to measure inequality in
one variable over the distribution of another [19]. The CI is defined with reference to the concentration
curve, as twice the area between the curve and the 45<line of equality. The concentration curve plots
the cumulative percentage of the variable under study (y-axis) against the cumulative percentage of
the population, ranked by the socioeconomic variable, beginning with the least well-off, and ending
with the most well-off (x-axis) [20]. The CI is given by:
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2
Cl = o LiyiRi —1 (1)

where n is the number of individuals, y the variable under study, u the mean of the variable under study,
and R; the fractional rank. The minimum and maximum values of CI are —1 and 1, respectively [21].

In the case of bounded variables, such as the variable “income loss due to the COVID-19
pandemic”, the bounds of the CI depend upon the mean of the variable. In addition, the Cl is not scale-
invariant and does not satisfy the mirror property, on the basis of which the inequality indices of y and
(1 — y) have equal absolute values but opposite signs. In these cases, the use of Erreygers’ CI is
recommended. Errreygers CI is given by:

Erreygers'Cl = yma:ﬁﬂ (2)
with y™@* and y™" as the bounds of the variable under study. Erreygers’ CI lies in the interval [-1, 1].
Negative values indicate that the variable under study is concentrated among the least well-off respondents,
whereas positive values indicate that the variable is concentrated among the most well-off [22, 23].

Social class was used as a ranking variable, as follows: a) low (1) semi-skilled or unskilled
manual workers, students, retired and living on state pension only, unemployed (for over six
months), or those not working due to long-term sickness; b) middle (2) skilled manual workers,
supervisory or clerical/junior managerial/professional/administrator; and c¢) high (3) intermediate
managerial/professional/administrative, higher managerial/professional/administrative. This
variable was based on the occupation of the main earner of the household.

Because the response was binary, to identify the characteristics of those experiencing income loss
due to the COVID-19 pandemic, a logistic regression model was fitted. As potential predictors in the
analysis, the following variables were considered:

a) region: 1. Attica; 2. Macedonia and Thrace; 3. Epirus and Western Macedonia; 4. Thessaly and
Central Greece; 5. Peloponnese, Western Greece and lonian Islands; and 6. Aegean Islands and Crete.

b) gender: 0. female; and 1. male).

C) age.

d) marital status: 1. married/living with partner; 2. never married (single); 3. divorced/widowed:;
4. living with parents; and 5. domestic partner/living with other adults.

e) household size: 1. 1; 2. 2; 3. 3; and 4. 4+.

f) social class: 1. low; 2. middle; and 3. high, as described above.

g) current employment status: 1. employed (full-time); 2. employed (part-time); 3. self-employed;
4. retired/unable to work/disabled; 5. still at school; 6. in full time higher education; 7. unemployed
and seeking work; and 8. not working and not seeking work.

Helmert coding was applied to the ordinal variables: a) social class; and b) household size. The
Helmert contrast compares each category of an ordinal variable (except the last) with the differences
from the balanced mean of the subsequent levels. Indicator coding was applied to the nominal
variables: a) region; b) marital status; and c) current employment status. Indicator contrast was used
to compare the reference category of a nominal variable with the remaining categories. The binary
variable “gender”, was treated as such.

AIMS Public Health Volume 8, Issue 3, 376-387.



380

The model’s goodness of fit was tested through the Hosmer and Lemeshow test. The calibration
of the model was tested through the calibration belt test. In addition, the model was tested for
specification error through the link test.

The STATA 14 statistical software package was used for the analysis. Specifically, the commands
conindex [19] desmat [24], logistic, linktest, and calibrationbelt [25], and were used.

3. Results

As mentioned in the material and methods section, data collection took place online between
September 24 and September 27, 2020.

Regarding gender, 50.68% of the respondents were female and 49.32% were male. The mean age of
the respondents was 37.34 years (310.28), while 16.22% of the respondents were aged between 16 and 24
years, 22.39% were between 25 and 34 years, 30.21% were between 35 and 44 years, and 31.18% were
between 45 and 54 years. The characteristics of the respondents are presented in Table 1.

Table 1. Characteristics of the respondents. Dates of interviews: 9/24-9/27, 2020.

Geographic Region Gender-Age: Male % (n) Gender-Age: Female % (n)
16-24 25-34 3544 45-54 16-24 25-34 3544 45-54
Attica 2.80 4.15 3.96 5.98 3.09 4.44 4.54 7.43
(29) (43) (41) (62) (32) (46) (47) (77)
Macedonia and Thrace 1.54 2.51 4.63 4.44 2.12 1.93 2.99 3.47
(16) (26) (48) (46) (22) (20) (31) (36)
Epirus and 0.39 0.19 1.06 1.16 0.29 0.58 1.35 0.87
Western Macedonia 4 2 (11) (12) 3) (6) (14) 9)
Thessaly and Central Greece 0.87 1.35 1.93 1.25 1.16 1.25 2.32 1.45
9) (14 (20) (13) (12) (13) (24) (15)
Peloponnese, Western Greece  1.16 1.54 1.64 1.64 1.16 2.22 2.32 1.16
and lonian Islands (12) (16) a7 17) (12) (23) (24) (12)
Aegean Islands and Crete 0.87 1.25 1.83 1.16 0.77 0.97 1.64 1.16
9) (13) (19) (12) (8) (10) 17 (12)

According to the descriptive analysis, 38.32% of the respondents experienced income loss due to
the COVID-19 pandemic.

Erreygers’ Cl for experiencing income loss due to the COVID-19 pandemic was found to be equal
to —0.039 (p = 0.251). According to this finding, the Erreygers’ Cl value was not significantly different
from zero, indicating a lack of social inequality.

According to the logistic regression model, the odds of experiencing income loss due to the
COVID-19 pandemic are higher for residents of Aegean Islands and Crete and for part-time employed,
self-employed, and unemployed individuals who are seeking work (Table 2).
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Table 2. Logistic regression model. Dates of interviews: 9/24-9/27, 2020; Gender: Male-
Female; Age: 16-54.

Variable Odds Ratio p 95% Confidence Interval
Region 0.011

Macedonia and Thrace 1.101 0.599 0.770 1.573
Epirus and Western Macedonia 0.677 0.221 0.363 1.265
Thessaly and Central Greece 0.705 0.150 0.439 1.134
Peloponnese, Western Greece and lonian Islands 0.885 0.591 0.566 1.383
Aegean Islands and Crete 2.002 0.005 1.227 3.268
Current Employment Status <0.001

Employed (Part-Time: Less than 30 Hours per Week) 2.346 <0.001 1.535 3.587
Self-Employed 4.617 <0.001 2.816 7.570
Retired/Unable to Work/Disable 0.451 0.311 0.097 2.103
Still at School 6.549 0.109 0.656 65.393
In Full-Time Higher Education 0.866 0.647 0.469 1.601
Unemployed and Seeking Work 1.751 0.002 1.231 2.489
Not Working and not Seeking Work 0.976 0.962 0.364 2.620
Constant 0.425 <0.001 0.326 0.554

According to the link test (Table 3), the model does not suffer from specification error.

Table 3. Link test. Dates of interviews: 9/24-9/27, 2020; Gender: Male-Female; Age: 16-54.

Variable Coefficient p 95% Confidence Interval

h 1.021 <0.001 0.718 1.323
h? 0.040 0.818 -0.298 0.378
Constant -0.011 0.912 -0.213 0.190

The Hosmer and Lemeshow test indicated a good fit (p = 0.869). In addition, the calibration belt
test indicated good calibration (p = 0.817).

4. Conclusions

The world economy and financial markets have been severely impacted by the COVID-19
pandemic [26]. The pandemic and the mitigation policies implemented have had immediate labor
market consequences, such as an exponential increase in unemployment [27]. Thus, the epidemic-
induced economic shock has been translated into an immediate fall in household incomes [28].

In general, the economic consequences of the pandemic have disproportionally impacted
individuals or households of different socioeconomic statuses [29]. Specifically, the economic impact
of the pandemic has been higher for those in the lowest socioeconomic strata [30]; that is, financial
pressure has been higher for vulnerable socioeconomic groups [31]. In other terms, the COVID-19
pandemic through a) its unequal health burden and b) its disparity of economic losses has set
marginalized groups of the society up to be more vulnerable [32].
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However, evidence from Brazil indicates that all social classes have suffered from income
reduction due to the lockdown [33]. In addition, evidence from the USA indicates that approximately
one-third of households have experienced an income reduction, regardless of whether their household
income before the COVID-19 crisis was less than $25,000 per year, $25,000 to $124,999 per year, or
$125,000 and more per year [34]. That is, the COVID-19 pandemic has induced economic chaos which
has affected all social classes [35].

Thus, although the results of our study regarding the non-existence of inequality are consistent
with a limited strand of literature, they confirm concerns that the COVID-19 pandemic is expected to
have severe negative effects on almost all sectors of economic activity in Greece [36]. Fears of income
loss were confirmed as a result of the implemented restrictions and the demand shock that affected
most sectors of the economy, causing a major economic slowdown that significantly impacted
businesses and workers [37]. In this sense, the well-documented association between the economic
sector in which one works and the risk of income loss [38] justifies our results.

According to the logistic regression model, the odds of experiencing income loss are higher for
residents of Aegean Islands and Crete as compared with residents of Attica. The most probable reason
for this is the supply and demand disruptions due to the high degree of dependence of these regions on
tourism. Indeed, Greek tourism has been severely hit by the COVID-19 pandemic [39].

The findings with regard to current employment status reflect the fact that the economic sectors most
directly affected by the COVID-19 containment measures in Greece a) employ a large proportion of non-
standard workers (i.e., part-time workers, self-employed workers, and workers hired on fixed-term
contracts) and b) these sectors account for more than 50% of total employment [40]. These findings confirm
data from the literature showing that the most workers who are most vulnerable to income loss are the self-
employed and individual entrepreneurs, the workers of the industries most affected by the coronavirus, and
the workers whose employment status was precarious before the pandemic [41].

It is evident that hundreds of millions of individuals globally have been exposed to severe
financial uncertainty by the COVID-19 pandemic [42] through job and income losses [43] that have
increased both job insecurity [44] and financial insecurity [45].

The importance of studying the influence of the pandemic on incomes relates to the well-documented
relationship between income, health and well-being; in the case of the COVID-19 pandemic, its two
interlinked aspects, i.e., the health crisis and the economic crisis, put people at the double risk of health
deterioration and loss of income [36]. The reasons for why individual income matters for health includes
its link with material deprivation as well as its link with restrictions on social participation and opportunity
to exercise control over one’s life [46]. In other terms, “economic and social circumstances affect health
through the physiological effects of their emotional and social meanings and the direct effects of material
circumstances” [47]. That is, income provides the means to acquire necessities for life, gain access to
health-enhancing resources, avoid harmful exposures, and participate in normal social activities, while a
low income is linked with psychosocial stress [48]. Thus, losing income is not only linked with the inability
to cope with daily survival costs [49], but it is also linked with exposure to health and safety risks, such as
homelessness or food insecurity [50]. Therefore, because individuals and households are facing most of
the challenges mentioned above due to the COVID-19 pandemic [51], income support measures have been
implemented in many countries including Greece.

Research findings focusing on the economic crisis of 2008 in Greece provide evidence of its
negative effect on factors including living and welfare standards [52], financial access to healthcare [53],
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and health [54], through the considerable income cuts that have occurred. Considering that the economic
impact of the COVID-19 pandemic will be more severe than that of the 2008 crisis [39], we may argue
that income loss in Greece during the current pandemic constitutes a threat for the health and well-being
of the Greek people.

Greece has experienced a massive and prolonged economic recession, and the COVID-19 pandemic
is slowing down its recovery efforts. Although the country’s economy faces a high level of uncertainty, the
Greek government has implemented a broad range of measures to support households, businesses, and the
economy overall in this difficult time [55]. Income support measures (i.e., state income benefits to support
freelancers, self-employed people, and sole proprietors), financial support for suspended and dismissed
employees, support for seasonal employees, and financial support for seasonal employees not re-hired in
2020 were applied nationwide [56]. Those employed in the tourism industry, which has been severely
affected by the pandemic, were eligible to receive support in the amount of 534 € monthly if their
employment contracts were suspended. To also receive the extraordinary monthly support (equal to the
last unemployment allowance) from June to August 2020, seasonal tourism employees were required to:
a) be employed either full- or part-time in 2019 and b) receive unemployment allowances for three months
and five days from September 2019 to February 2020. To be eligible for unemployment allowances in
2020, seasonal workers in the tourism and restaurant industries were required to collect 50 social security
stamps instead of 100, the previous requirement [57]. On 20 October 2020, the European Commission also
approved a 450 million € Greek scheme to support tourism and transport companies, among others [58].
Furthermore, because firm size and geographic location were among the primary drivers of exposure to the
COVID-19 shock [59], on 28 September 2020, the European Commission approved 1.5 billion € for 12
impacted Greek regions to support micro and small enterprises as well as those based on islands. Crete and
the Aegean Islands were included. Enterprises facing sudden liquidity shortages will receive direct grants
for working capital; the amount will equal a percentage of the expenses that the beneficiaries incurred in
2019, up to 50% [58].

However, to minimize job losses and business closures in the short and medium terms, the Greek
government must take coordinated action through policy at the local, regional and national levels [60].
Nevertheless, since the economic impact of the COVID-19 pandemic differs across regions, as the
results of this study confirm, tailored governance and policy responses are required [61]. Of course,
such responses should take into consideration socioeconomic vulnerability, demographic
vulnerability, vulnerability due to housing and hygiene conditions, vulnerability due to non-
availability of healthcare and epidemiological vulnerability [62].
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