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Abstract
The effects of economic contractions experienced during pandemic periods on different income  sectors and country 
groups in terms of income inequality are not homogeneous. Due to the fact that COVID-19 has deeply affected the lives 
of  the poor, immigrants, refugees, the homeless, seasonal workers and people with no health insurance, the relationship 
between the pandemic  and income inequality is of great significance . This study aims to find  an answer to the question 
of whether the recent pandemic increased or decreased income inequality. In the study, the effect of COVID-19 on 
income inequality in 38 countries with different income levels is analyzed with the Artificial Neural Networks (ANN) and 
Linear Regression (LR) method. In this context, Gini index values   for 2020 were  estimated using unemployment, inflation 
and growth data, which are determinants of income distribution, for the periods 2000-2019. According to the analysis 
findings, while COVID-19 reduces income inequality in some countries, it increases it in others. However, in general, 
the results of our study show  that the overall effect of  COVID-19 on income levels in both developed and developing 
countries has been to increase income inequality.
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Introduction

Covid-19, which emerged in China’s Hubei province in December 2019 and which has 
shown  its impact all over the world, continues to deeply shake both public health and the eco-
nomic contraction which it has caused. With the effect of strict isolation policies, the social 
consequences of the pandemic became quite asymmetrical and its negative effects, especially 
on low socio-economic groups, continued to increase (O’Donoghue et al., 2020).
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COVID-19 has brought about a human development crisis. With the pandemic, some 
dimensions of human development, such as health, education, individual economy, housing, 
social participation, human security, social justice, environmental sustainability and social 
life have regressed, and some of these parameters have fallen to the low levels seen in the 
mid-1980s. This is because the crisis caused by the pandemic has badly affected  all  elements 
of human development. The main affected areas are  income (which has seen   the biggest 
contraction in economic activity since the Great Depression), health (the pandemic that  has 
already killed over 1 million 500 thousand people is expected to cause more deaths  with the 
effect of a  second wave) and education (which has been affected in regards to  restriction of 
access to the internet, increasing inequality of opportunity in education, and the decline of 
primary education to the levels of the mid-1980s). The scale of the effects of the outbreak is 
expected to be yet more devastating, given the deterioration in many parameters, including an 
increase in  gender-based violence (UNDP, 2020).

To control the spread of COVID-19, governments are implementing different degrees 
of isolation policies that can lead to a sharp contraction in economic activity, a decrease in 
employment and income, and an increase in poverty and inequality (Lustig et al., 2020). The 
mentioned income inequality is an issue that needs to be discussed because  income inequa-
lity and the pandemic are closely related. In this framework, the pandemic, which determines  
income inequality, is also directly affected by income inequality. The vicious circle between 
the pandemic and inequality can be explained as follows: With the onset of a health crisis, 
economic contractions can trigger chronic diseases due to insufficient care and treatment, and 
this process, which affects productivity in all aspects, increases health care costs and  poverty, 
and this subsequently brings more diseases.

Countries with relatively higher income inequality are likely to report more COVID-19 
cases and deaths (Bonacini et al., 2020; Fisher & Bubola, 2020; Clarke & Whiteley 2020). 
Moreover, disadvantaged groups, which  are exposed to high income inequality, have to work 
to survive, making them vulnerable in terms of the risk of developing the disease and making 
them more exposed to high treatment costs. This situation is even more brutal for low-income 
groups which  are employed informally without health insurance to survive.

Although many factors act as a driving force in the relationship between the pandemic 
and income inequality, the prominent factor is the labor markets. This is because, with the 
COVID-19 crisis, human beings, the dominant factor of the production process, are under 
a global health threat (Campello et al., 2020). The effect of the pandemic on the workforce 
differs depending on the parameters of the workforce, such as age, income, gender, and edu-
cation, and this is determinant in income inequalities.  While the majority of the highly skilled 
workforce has the opportunity to work from home, there is not much opportunity to work 
remotely for low skilled workers (Neidhöfer, 2020). In addition, the strict isolation policies 
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implemented to control the pandemic have led to a decrease in employment and a significant 
increase in unemployment rates. This effect is expected to be more devastating, especially 
in low-income countries. In low-income countries, poor individuals who can only meet their 
basic needs have had to choose between the pandemic and hunger. For example, although 
very drastic measures were not taken in Kenya, as a result of the current practices, most of 
the informal workers who make up more than 80% of the workforce remained unemplo-
yed. Recently, Ebola in West Africa, Hurricane Idai in Mozambique, the Desert Grasshopper 
invasion in Somalia and Ethiopia, and migration waves in these geographies have further 
weakened these countries economically. Therefore, the expansion of the pandemic in these 
countries means that poverty and inequality affect the whole society more deeply (Maffioli, 
2020). The extent  of informal employment in low-income countries also plays an important 
role in affecting the labor market’s income distribution. In these countries, particularly the 
poor living in rural areas are employed informally, and percentages of informal employment 
exceed 90 in the agricultural sector.Informal employment  mostly means excluding these 
individuals from social aid and allowances. Therefore, the pandemic is expected to play a sig-
nificant role in increasing inequality  by further affecting the living conditions of these people 
(FAO & UN, 2020; FAO, 2020; ILO, 2018). However, due to the employment of the poorest 
in the agricultural and daily life services sector, and due to these sectors being relatively less 
affected by the pandemic, the poorest households face lower levels of unemployment. On the 
other hand, it is expected that many households with middle and middle-high income levels 
who do not have the opportunity to work from home will be deeply affected by the pandemic 
through the unemployment channel. Therefore, although the pandemic shakes the living con-
ditions of the poorest more deeply, the issue of which households have the greatest  income 
loss differs. Therefore, it remains  uncertain how the pandemic will affect inequality through  
the labor channel.

As important as employment conditions,  another factor which plays a part in   the 
pandemic’s impact on income inequality  is the sectoral effect of the pandemic. In this con-
text, the wealth of billionaires, who are owners or shareholders of digital giants and large 
pharmaceutical companies, has increased several times due to the increase in stock prices 
(Van Barneveld et al., 2020). For example, between 1st January , 2020 and 10th April, 2020, 
34 of the USA’s 170 richest billionaires increased their fortunes by tens of millions of dollars, 
and eight of these billionaires - Jeff Bezos (Amazon), MacKenzie Bezos (Amazon), Eric Yuan 
(Zoom), Steve Ballmer (Microsoft), John Albert Sobrato (Silicon Valley real estate), Elon 
Musk (Tesla and SpaceX), Joshua Harris (Apollo Global Management) and Rocco Commisso 
(Mediacom) saw  a huge increase in fortunes. The wealth increase of Amazon founder and 
CEO Jeff Bezos is particularly unprecedented in the history of modern finance and is incre-
asing day by day. His wealth has increased by an estimated $ 25 billion since January 2020, 
as of April 15, which is greater than the Honduras GDP, which was $ 23.9 billion in 2018. 
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However, although the pandemic has increased the wealth of some billionaires, there was a 
slight decrease in the total number of billionaires on Forbes’ global billionaires’ list published 
on 7 April 2020 (Collins et al., 2020). This situation shows that in countries where companies 
with relatively high technological power are clustered, income inequality will deepen further.

With the pandemic, working from home has become widespread and the limited opportu-
nity to work from home on an individual or sectoral basis affects inequalities. Compared with 
high-income individulas, low-income individuals have limited opportunities to work remo-
tely. Also, while high-income individuals can earn a wage bonus  by working from home, the 
earnings of low-income workers are much more limited. For example, in European countries, 
74% of employees in the highest wage quintile can work remotely, but this rate is 3% in the 
lowest quintile. In the UK, 60% of high-income people are able to work from home, but this 
rate is only 20% for low-income people. Similarly in the USA, the potential for working 
from home increases as the wage distribution goes up. Therefore, if the rise and spread of 
working from home becomes the norm, it could be a new vector of inequality (Stantcheva, 
2021; Adams-Prassl et al., 2020; Sostero et al., 2020; Bonacini et al., 2020; Van Barneveld 
et al., 2020).

One of the prominent parameters in explaining the relationship between the pandemic and 
income inequality is productivity. In this framework, the pandemic affects income inequality 
by affecting the productivity of different income groups in different dimensions. For example, 
Etheridge et al., (2020) suggested that women and individuals in low-wage jobs experienced the 
greatest declines in productivity in the United Kingdom. In the study, the way in which income 
inequality through productivity was affected by  working from home during  the pandemic  was 
also discussed. In the study, they found  that the level of productivity of homeworkers during 
the lockdown was  related to the intensity of working from home and how it changed from the 
previous period. Those who used to work at least occasionally from home and then increased 
the intensity of work from home experienced an increase in productivity. Those who did not 
increase their frequency of working from home or who had never worked from home before the 
pandemic reported significant decreases in productivity.

Remittances, another factor in the relationship between the pandemic and income inequality, 
are an important source of income in low- and middle-income countries, especially in rural ho-
useholds. Although most rural residents have relatively safe access to land, livestock or natural 
resources, they rely on various sources of income, including wage labor and non-agricultural 
activities, to survive. For example, about 40% of poor households in Nigeria receive either do-
mestic or international remittances. Therefore, fluctuations in remittances will create a serious 
income shock for these households. In addition, given the share of remittances, particularly in 
education spending, a sharp decline in these  is expected to reduce investment in human capital 
development, which is usually financed by remittances (FAO & UN, 2020; World Bank, 2020).



Işık, Özyılmaz, Toprak, Bayraktar, Büyükakın, Olgun / Will Outbreaks Increase or Reduce Income Inequality? the Case of COVID-19

587

The cost of accessing healthcare is a factor which illustrates  how the pandemic will 
change the income distribution. Particularly  in countries where access to healthcare services 
is costly, healthcare  bills can further deepen inequality due to large-scale borrowing on the 
part of the poor which leads to greater poverty. Individuals with the lowest income do not 
have health insurance, as they mostly work in the informal employment sector. Hence, high 
healthcare costs increase income inequality by cutting into  a larger share of  the budgets of 
poor households.

COVID-19 is expected to affect inequalities between countries as well as domestic inequ-
alities. For example, Maffioli (2020) emphasized that poor countries could be more affected 
by the pandemic due to the insufficient infrastructure as well as to  insufficient resources to 
strengthen public health policies. The fact that low-income countries direct their limited re-
sources to health expenditure may further deepen the income differences between  developed 
and underdeveloped  countries. FAO & UN (2020) emphasized that COVID-19 could worsen 
inequalities both between countries and within the country. It is also possible that the conse-
quences of inequalities from the pandemic are long-term because greater inequality weakens 
the impact of economic growth on poverty reduction. This causes growth to have less impact 
on the poor and other marginalized groups, and hence the economic recovery is  reflected 
only on a certain part of  society. Consequently, the process can lead to greater inequality in 
society as a whole (FAO & UN, 2020).

In the literature, the effect of the pandemic  on income distribution is mostly discussed 
in developed countries. However, one of the questions waiting to be answered is how  the 
pandemic  affects the distribution of income in countries with different levels of development. 
What is the power of the social support policies implemented by the countries to affect this 
trend? It is expected that this  study will contribute to the literature in this sense. In this study, 
the effect of COVID-19 on income inequality in 38 countries with different income levels is 
investigated using ANN and LR simulation methods. The plan of the study is as follows: In 
the section  following the introduction, the literature review  is discussed and in the third  and 
fourth  sections, the methodology and analysis findings are  presented.

Literature

COVID-19 affects society in many ways, but undoubtedly one of the most controversial 
issues is its effect on household income. How is the pandemic  affecting the income of we-
althy households or poor households? It is impossible to talk about a single direct  effect on 
this subject. The epidemic, which affects households with high income levels in some sectors, 
may affect poor households more strongly in others. It is important to know how the pande-
mic is affecting households with different income levels. This is because  the effectiveness of  
social assistance policies to be implemented depends on a knowledge of  how the epidemic, 
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which has already greatly affected social discontent, has changed  income distribution. At this 
point, public support can minimize the impact of the pandemic, but knowing how it affects 
or will affect the incomes of households with different incomes can both bring an effective 
public policy and play an important role in reducing income inequalities by supporting the 
segment most affected by the epidemic.

Studies focusing on the relationship between COVID-19 and income inequality are mostly 
limited to specific countries, so this study, which includes both developed and developing co-
untries, is expected to contribute to the literature by showing the trend of income inequality 
to be caused by the pandemic in both developed and developing countries.

Some studies on how COVID-19 will affect income inequality suggest that the pandemic 
will increase this  inequality (Komatsu & Menezes-Filho, 2020; Van Barneveld et al., 2020; 
Bonacini et al., 2020; Kyyrä et al., 2021). However, other  studies emphasize that income 
inequality will tend to decrease (Lustig et al., 2020; O’Donoghue et al., 2020; Grabka, 2021). 

Studies suggesting that the pandemic will affect income distribution deal with  the fact that 
the opportunity to work from home is not offered to the educated and low-educated workforce 
at the same rate (Bonacini et al., 2020) and with the fact that  the lockdown restrictions  af-
fect households at different rates (Perugini & Vladisavljević, 2020).  Other studies cover the 
distribution of social support benefits and tax reductions (Kyyrä et al., 2021; Almeida et al., 
2021) and the fact that the pandemic affects women and low-income individuals more deeply 
(Etheridge et al., 2020).

Considering the studies suggesting that the pandemic will increase income inequality, 
Delaporte et al. (2020) in their study of 20 Latin American and Caribbean (LAC) countries 
argued that the social distance applied to the pandemic led to an increase in income inequality 
in many of these countries. Perugini & Vladisavljević (2020) argued that restriction policies 
applied to control the pandemic in 31 European countries will increase inequality and poverty, 
and the magnitude of change will be greater in more unequal countries. Bonacini et al. (2020) 
argued that working from home has increased with the pandemic in Italy, and this practice, 
which benefits upper-middle income people, may deepen income inequalities.  According to 
Van Barneveld et al. (2020) , a skilled and high-wage workforce that can work from home in 
the Information Technology (IT) field is more advantageous than the millions of low-wage 
workers in the low-wage retail and service sectors, and thus the unskilled workforce may be 
more affected by the pandemic. Therefore, according to the authors, COVID-19 will increase 
income inequality. Aina et al. (2021) investigated the effect of Covid-19 on wage distribution 
in Italy. According to the  findings of the study, the pandemic affects the wages of all workers, 
but this effect is higher for those at the lower end of the wage distribution.

In addition, the fact that the fortunes of billionaires affiliated to digital giants and large 
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pharmaceutical companies increase more and more as the stock prices increase is one of the 
determining factors in the deepening of inequalities. Duman (2020) suggested that isolation 
policies due to  Covid-19 can increase wage inequality depending on supply shocks in Tur-
key. Similarly, Bayar et al. (2020), in their study of labor market indicators in Turkey due to  
Covid-19, reached the findings that low-income groups lost more income than high-income 
groups. In summary, the findings are based on the argument that the rich lose proportionally 
less income than the poor.

However, looking at studies suggesting that inequalities will tend to decrease with the 
pandemic, O’Donoghue et al. (2020) mentioned that the pandemic could play a balancing role 
in income inequality with the effect of social assistance and taxes in Ireland. According to 
the study, they claimed that with the pandemic, the highest income losses were seen in high-
income individuals, and the poorest part of the society received the least damage from the 
process with the introduction of tax cuts and social assistance. According to Grabka (2021), 
income inequality decreased in Germany with the pandemic. According to the study, the rea-
son for the decrease in relative income inequality in Germany is directly related to the income 
losses suffered by the self-employed because self-employed people in Germany are richer 
than other labor force groups.

In some studies, the effect of the pandemic on income distribution was  examined by inc-
luding the process of public support policies. For example, Lustig et al. (2020) argued that the 
devastating impact of COVID-19 in Argentina, Brazil, Colombia and Mexico was stronger 
on middle-income households  than on the poorest segment of society. In this framework, the 
study, in which the expanded social assistance provided by governments in response to the 
crisis was included in the analysis, revealed that the aid had a low level impact in Colombia 
and a large balancing effect in Brazil and Argentina. Almeida et al. (2021) investigated the 
impact of the pandemic in 27 European countries and the effects of the policies implemented 
due to the pandemic. Accordingly, the pandemic is expected to increase income inequality, 
but support policies are expected to reduce this effect relatively. According to Angelov & 
Waldenström (2021), Covid-19 has increased earnings inequality in Sweden because the epi-
demic has affected low-paid individuals more in the country. In the study, it was emphasized 
that public support had a positive effect on income distribution, but could not completely eli-
minate inequality. Kyyrä et al. (2021) suggested that the pandemic increased income inequa-
lity in Finland. According to the study, it was emphasized that tax support played a balancing 
role in these inequalities, otherwise inequality might  be much higher.

 Methodology

In the study, firstly, missing Gini values in 102 countries were calculated based on the 
available UTIP data, and the values obtained by both the UTIP data and the simulation met-
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hod are given in Table 2 and Table A1 (see appendix). While the light-colored Gini values   in 
Table 2 and Table A1 show the UTIP data, the dark-colored values   are the values   obtained 
by the ANN simulation method based on the UTIP data. The graphics showing the trend and 
deviation of the real and simulated values   of these calculations are also given in Annex 2.

In this study, how the COVID-19 epidemic will affect income inequality in 38 countries 
is examined using ANN and LR methods.The Gini values   for 2020 were estimated  using 
growth, unemployment and inflation data which affect income inequality. For this, the Gini 
index for 2020 was predicted by using unemployment, growth and inflation for the 2000-
2019 period. Here, the effect of the change that these variables will cause in the Gini index is 
utilized. The inputs and outputs used in the model are given in Table 1.

Table 1 
Input and output variables for ANN and LR Method
Inputs Outputs
lnGDP, Inflation, Unemployment  and Year Gini index for 2020

The development of artificial neural networks (ANN) was  formed by combining many 
simple computing elements, namely neurons, in a highly interconnected system. And so the 
ANN emerged from an attempt to simulate biological nervous systems, hoping that an “in-
telligence” would give rise to  complex phenomena as a result of self-organization. While 
artificial neural networks rarely have a few hundred or more than a few thousand neurons, the 
human brain has about a hundred billion neurons. Resembling a complex human brain, these 
networks are still far beyond the fastest, highest-capacity parallel computers in existence 
(Warren, 1995). ANN consists of neuron-like elements which are called nodes. These nodes 
are arranged in layers as shown in Figure 1. Generally, ANN is used to approximate a nonli-
near mapping between system inputs and outputs (Willis et al., 1992). 

Figure 1. Artificial neural network.

The basic unit of a multilayer perceptron is the neuron, which has the function of subjec-
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ting the weighted sum of signals to the input to a transfer function (Kubat, 2017). Where ∑ is 
the weighted sum of the inputs, calculated using the formula:

         (1) 

The Artificial Neural Network in Fig. 1 is known as the multilayer perceptron, input, 
output and hidden layers represented by neurons.  For two-layer perceptron the formula is as 
given,

       (2)

The j-th hidden neuron takes the weighted sum,  as input and subjects it to the 
sigmoid function , with the values xk multiplied by the weights included with the 
links. The i-th output neuron then obtains the weighted total of the hidden neurons’ values and 
applies the transfer function to it once more. This is how the i-th output is obtained. Forward 
propagation is the process of propagating attribute values from the network’s input to its out-
put in this manner (Aggarwal, 2018). Artificial Neural Networks are the most well-regarded 
and widely used machine learning techniques. 

Machine learning (Er et al., 2021; Farsad & Goldsmith, 2018; Kubat, 2017) is widely uti-
lized in a variety of fields to address complex issues that are difficult to solve using traditional 
computer methods. One of the most basic and widely used machine learning methods is linear 
regression. It is a method for performing predictive analysis that is based on mathematics. 
Linear regression (LR) allows for projections of continuous/real or mathematical variables. 
Linear regression (Chen et al., 2019; Maulud & Abdulazeez, 2020) is a typical mathematical 
research tool that allows you to test and estimate anticipated effects versus numerous input 
variables. It is  a data analysis and modeling technique that develops linear relationships 
between dependent and independent variables. From the quantitative perspective, machine 
learning such as ANN and LR often consists of optimum combinations which permit better 
prediction and more accurate estimations than occur with other types of models. One of the 
benefits of using ANNs is that it may make models from complex natural systems with mas-
sive inputs easier to use and more accurate. The artificial neural network (ANN) has been 
discovered to be a very new and valuable model for problem-solving and machine learning 
(Abiodun et al., 2018; Isik et al., 2021). 

In the simplest terms, Linear Regression is a supervised Machine Learning model that 
identifies the best fit linear line between the independent and dependent variables, i.e. it 
discovers the linear relationship between the two variables. There are two forms of linear 
regression: simple and multiple. Only one independent variable is present in simple linear 
regression, and the model must identify a linear relationship between it and the dependent 
variable. Multiple Linear Regression, on the other hand, uses more than one independent 
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variable to find a relationship. In the equation of simple linear regression,  is the intercept, 
 is the coefficient or slope, x is the independent variable, and y is the dependent variable.

         (3)

Multiple Linear Regression Equation, where  is the intercept, , b2, b3, b4,..., bn are the 
coefficients or slopes of the independent variables x1, x2, x3, x4,..., xn, and y is the dependent 
variable.

         (4)

The basic goal of a Linear Regression model is to determine the best-fit linear line and the 
appropriate intercept and coefficient values such that the error is minimized. The discrepancy 
between the actual and predicted values is called error, and the goal is to reduce it (Chen et 
al., 2019; Maulud & Abdulazeez, 2020).

ANN and LR models have the ability to learn and can learn with different learning al-
gorithms (Kubat, 2017). They can produce results (information) for unseen outputs. There 
is unsupervised learning. They can make pattern recognition and classification. They can 
complete the missing patterns. They have fault tolerance and can work with incomplete or 
ambiguous information (Chen et al., 2019; Wang et al., 2018). In faulty cases, they show 
graceful degradation and can work in parallel and process real-time information so are used 
in this study.

All data is statistically compared for training and testing results once all estimated values 
are produced with ANN and LR models. To compare the results, the coefficient of determina-
tion (R2) and Mean squared error (MSE) approaches are used. The following equations show 
how to calculate Formulation of MSE and R2. 

       (5) 

       (6) 

Real data, Sim and N denote to the value of real data, the value of simulated results, and 
the number of samples in the suggested model, respectively. The coefficient of determination 
and the MSE are proposed to become around 1 and 0 correspondingly. Although R2 values 
for the model’s training and testing outcomes are around 1, MSE values are greater than 0, 
notably for the model’s testing section (Hecht-Nielsen, 1989). The similarity between expe-
rimental and simulation results is 99 % for all of the glow curve data (Lee, 2004; Basheer & 
Hajmeer, 2000; Willis et al., 1992).
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Results

In this study, ANN and LR models were used to estimate the Gini index for  2020 using 
Gini index of 38 countries. The growth, inflation, unemployment, which are determinants of 
income inequality, and years are chosen as input and the Gini index of all years is selected as 
output for the prediction of the Gini index of 2020. The model findings obtained using these 
variables are presented in Table 2. The table also includes simulated Gini values based on 
both UTIP Gini data and UTIP data for the 2000-2019 periods in order to see past trends. The 
change in the Gini index is analyzed on the basis of the previous year’s data and if the change 
is positive, a (+) sign is placed in front of the value, and a (-) sign is placed in front of the 
value if it is negative, thus indicating the direction of the change. 

Table 2
Gini index for 38 countries

Countries 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020-
ANN

2020-
LR

D
ev

el
op

ed
 C

ou
nt

ri
es

Australia 40.77 41.55 40.75 41.84 41.79 42.08 42.76 43.37 42.50 42.52 -42.11 -42.44
Austria 36.36 36.86 36.97 36.81 36.61 36.49 35.95 35.64 36.59 36.58 +36.61 +36.84
Belgium 41.27 41.10 42.46 42.84 42.63 42.64 42.96 42.02 42.02 41.52 +41.74 +41.80
Canada 39.30 38.34 38.76 38.75 38.83 38.85 38.34 38.13 38.53 38.27 +41.27 +41.82
Cyprus 36.18 36.81 35.56 36.94 36.98 36.91 36.80 36.98 35.28 36.18 -35.09 -35.45
Czech Rep. 31.94 31.14 31.96 32.01 31.74 30.87 32.57 31.51 31.82 31.61 -31.24 -31.38
Denmark 37.14 36.15 34.16 34.08 34.31 34.18 34.01 33.96 34.15 33.55 +34.48 +34.26
Finland 36.04 35.88 36.03 35.86 36.41 35.96 35.26 36.45 36.26 36.86 -36.84 +36.87
France 38.15 37.57 37.33 38.03 38.00 37.94 37.91 37.46 37.78 37.13 -36.23 -36.14
Germany 38.51 38.86 38.31 38.37 38.29 38.22 38.44 37.54 38.55 38.25 +40.14 +39.37
Greece 41.23 40.88 45.11 45.51 45.47 45.44 45.41 45.41 45.51 45.91 -45.75 -44.96
Israel 44.37 44.69 44.27 43.88 43.47 43.41 43.04 43.79 43.58 43.28 +43.98 +43.82
Italy 37.08 37.06 37.37 37.36 37.33 37.23 37.16 37.23 37.42 37.62 -36.19 -37.00
Japan 43.88 46.50 43.45 43.83 43.02 43.87 44.91 43.79 43.38 43.78 +44.45 +44.30
Latvia 42.50 42.62 41.84 41.04 40.93 40.67 40.81 40.71 40.60 41.70 +41.94 +41.81
Lithuania 44.25 43.21 42.48 41.43 41.11 40.69 40.62 41.92 41.23 41.83 -41.17 -41.59
Netherlands 38.42 39.65 39.16 39.13 38.89 38.88 39.56 39.39 37.38 37.58 +38.43 +38.70
Norway 36.81 36.79 37.24 37.15 34.42 37.16 38.35 38.81 39.08 39.20 +39.57 +39.42
Portugal 43.11 42.77 42.76 42.83 42.57 42.45 42.62 42.46 42.21 42.14 -41.56 -41.99
R. of Korea 38.90 39.19 39.02 39.80 39.07 39.54 39.25 39.21 39.06 39.37 +39.68 +39.88
Singapore 39.02 39.81 39.14 39.20 40.42 40.84 40.35 40.44 39.50 39.93 -39.82 -39.11
Slovakia 36.85 36.67 36.89 37.36 37.03 36.4 37.08 37.56 37.72 38.00 +39.58 +39.69
Slovenia 34.70 34.55 34.10 34.46 33.39 33.36 33.59 32.35 31.34 32.04 +32.76 +32.37
Spain 40.90 40.9 41.52 42.04 42.35 42.21 42.00 41.83 40.92 40.81 +41.93 +42.49
Sweden 33.77 33.11 34.28 34.46 34.44 32.82 33.48 33.40 33.10 33.20 -33.13 -32.83
UK 38.42 40.33 38.53 41.27 39.81 39.87 40.68 38.87 37.30 37.08 +38.69 +40.14
USA 42.20 42.31 42.08 42.02 42.00 41.98 41.94 41.93 41.93 41.93 +42.08 +42.46
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Countries 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020-
ANN

2020-
LR
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Brazil 47.70 47.48 47.15 47.06 47.16 47.58 47.39 47.51 47.12 47.22 +47.28 +47.40
Bulgaria 43.12 42.18 42.69 42.45 41.88 41.56 41.37 42.35 41.85 42.15 +42.31 +42.18
China 38.78 38.99 37.68 37.53 37.42 38.26 38.47 38.94 38.25 38.56 +41.20 +41.38
Colombia 42.44 41.76 41.47 45.15 44.81 44.8 44.84 44.73 44.99 43.73 +43.87 +43.83
Croatia 42.29 42.37 42.73 42.82 41.68 41.76 42.01 42.01 42.01 42.03 -39.73 -39.07
Hungary 41.45 41.11 40.86 40.43 40.49 39.87 40.34 39.42 40.42 40.42 -38.27 -39.63
Malaysia 39.70 39.38 39.31 39.29 39.62 39.42 40.47 40.67 40.87 39.07 +39.85 +39.73
Philippines 47.68 47.63 48.46 49.74 49.68 49.67 49.84 49.91 50.02 50.42 -50.34 -50.06
Poland 40.32 40.49 40.27 39.97 39.73 39.43 38.41 37.75 37.35 37.18 +38.00 +38.02
Romania 42.56 42.66 42.35 44.09 41.78 42.52 42.78 43.86 43.90 43.52 -42.92 -43.19
Turkey 47.16 46.61 45.74 45.13 44.78 44.70 45.91 46.97 46.67 46.07 +46.57 +46.65

Note: Light colored values show UTIP data, while dark-colored values show Gini values obtained by a simulation method based on UTIP 
data.

When the Gini index values   and changes estimated by the ANN and LR simulation met-
hod in Table 2 are examined, it is seen that the results vary from country to country. The-
refore, it becomes difficult to make a preliminary judgment that the pandemic increases or 
decreases income inequality. However, in general, it can be said that the pandemic increases 
the income inequality mainly in developed countries and in developing countries, but this 
effect is more uncertain.

It is observed that inequality is increasing, especially in countries such as the USA, Ger-
many, UK and China, where leading vaccine producing countries are located. In these count-
ries where digital giants and large pharmaceutical companies are strong, inequality is expec-
ted to increase. The lack of strong transnational companies in sectors with increased profit 
margins in developing countries with the pandemic and the deterioration in living conditions 
of households with middle-income levels are the main parameters that can lead to a decrease 
in inequalities. According to Forbes’s list of billionaires for 2021 (Dolan et al., 2021), it can 
be seen that the pandemic has led to a significant increase in the number of billionaires. Ac-
cording to the report, the USA is the country with the most billionaires with 724 and China 
comes second with 698 billionaires. As can be seen from Table 2, the mentioned countries are 
among the countries where inequalities have increased. Similarly, inequalities are expected 
to increase in Brazil, which has the highest number of billionaires in Latin America. Accor-
ding to the Forbes report, the USA ranks first in the number of billionaires emerging with 
the pandemic in the world, followed by Canada. As can be seen in Table 2, the increase in 
inequalities is expected to be higher in Canada.

The size of social assistance programs is undoubtedly as important as the sectoral shares 
of the countries in the formation of these results. For example, is the support provided by 
governments mostly to the poor or to big companies? However, when the social assistance 
policies of these countries are examined, it can be  seen that, contrary to expectations,  the-
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se policies are limited in most of these countries. On the other hand, it is expected that the 
relative inequalities will decrease or show a slower increase in countries that implement a 
relatively strong and fairer social policy. For example, Germany is one of the countries where 
the big global technology companies and the vaccine-pharmaceutical industry that benefit 
from the pandemic are strong, and therefore the number of billionaires is increasing rapidly. 
However, the increase in inequality is expected to be lower than expected. Because Germany 
has been successful in its social aid policies, it provides for the society in general. According 
to the ILO (2020) report, the main social support policies implemented by Germany to reduce 
the effects of COVID-19 are: i) continuation of   benefit for workers from  short-term work 
allowance even if they work in additional jobs, ii) support for single parents who are caring 
for children, iii) reduction of VAT rates  , iv) suspension of bankruptcy applications due to 
excessive indebtedness, v) provision of privileges  to seasonal workers in addition to the sup-
port provided in the agricultural sector, vi) income support for low-income households and 
individuals working alone, vii) Family Premium Payment per child for all parents, viii) free 
one-off support payment to those who have a profession, ix) provision of  financial support 
to companies that are particularly severely affected by the pandemic (ILO, 2020). All of this 
has allowed support against the effects of COVID-19 to be distributed throughout  the entire 
community.

France and Italy, which are among the countries with the highest number of COVID-19 
cases, are expected to  balance inequalities by maintaining   support for low-income house-
holds and by implementing policies to prevent unemployment. For example, France mostly 
prioritizes employment sustainability in its policies to reduce the effects of the pandemic.  
Some of these policies include cash assistance within the framework of unemployment gu-
arantees,  solidarity funds provided to companies in the sectors that experience a very sharp 
decline in their activities, and  giving a certain percentage of monthly turnover as compensa-
tion.  Italy, on the other hand, has focused directly on low-income individuals. For example, 
bonus supports for low-income workers, mortgage repayment (for residency house) for low 
and middle-income households, income support to companies during periods of temporary or 
permanent interruption of production (80% of gross salary and full social security contribu-
tion) to minimize unemployment. Support provided to low-income households, such as the 
provision of services, and policies to reduce unemployment may be effective (ILO, 2020).

When we look at Turkey, which has a relatively high number of cases, inequalities are 
expected to show an increasing trend. Some of the support  provided in Turkey  included  a  
delay in payment of taxes, configuring the taxes and interest owed, a delay for trade credit, 
and low income cash assistance to households. The strongest policy used by the government 
in minimizing the impact of the epidemic on households was the prohibition of layoffs for a 
certain period of time and support of this with short-time work allowance. Thus, it is aimed to 
partially control unemployment.. However, the higher level of benefits provided to medium 
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and large-scale companies caused small tradesmen to be more severely affected by the epide-
mic. Therefore,  an improvement in income distribution is not expected. On the other hand, 
the sharp increase in exchange rate and gold prices led to a significant increase in the wealth 
of households with foreign currency and gold deposits in their accounts. This is one of the 
determining parameters in income inequality. In summary, although the aim was to minimize 
the destructive effect of the epidemic,  the effect of the increase in gold prices in exchange 
rates in addition to the economic contraction experienced all over the world, has meant that 
the support provided in the country was  insufficient to mitigate the impact of the epidemic. 

 Conclusions

Income inequality is an important area of   discussion within the framework of  the effects 
of the COVID-19 crisis, which has affected the whole world with its health and economic 
dimensions. Countries that want to reduce the number of pandemic-related cases and  patient 
and mortality rates due to the pandemic turn  to strict isolation policies. This situation leads to 
problems such as a serious decrease in the production process and the loss of employees’ jobs 
and income. COVID-19 affects all segments of society, albeit in different forms and degrees. 
The pandemic has caused  changes in the income level of the skilled workforce as well as the 
unqualified workforce. Again, the continuation of the employment of a significant portion of 
the unskilled labor force who work in the agricultural sector and daily casual jobs, and the 
opportunity to work from home to the educated qualified workforce, makes it difficult to re-
veal which segment is affected relatively more by the pandemic. Thus , the pandemic affects 
the employment of both the qualified and unqualified workforce in multiple ways. Every 
segment of society is affected by this process, though  in different dimensions.

In this  study, an ANN and LR simulation method was used to study the effect of CO-
VID-19 on income inequality in 38 countries. The results obtained in this study, which deals 
with the effects on income inequality of parameters such as unemployment, inflation and 
growth, differ by country. According to this study, inequality is generally expected to increase  
in developed countries and this effect  is more uncertain in developing countries. Although 
the pandemic has deeply affected the living conditions of the poor, the relative decline in the 
wealth of individuals in middle and upper-income levels may be higher. Because there are 
rich people whose wealth has increased exponentially due to the pandemic, there is also a 
segment whose wealth is  rapidly disappearing. Therefore, a single argument that suggests 
that inequality will decrease or increase around the world would not be realistic. At this point, 
many parameters, from the social assistance policies of countries to the shares of sectors in 
the national economy, will be decisive in how far the pandemic will affect inequality.

Another parameter that determines inequalities is the number of billionaires in the country 
increasing with the pandemic, because in countries where the number of billionaires has inc-
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reased due to the pandemic, inequalities are expected to increase. When Table 2 is examined, 
it is seen that inequalities have increased in most of the countries that are at the forefront in 
the number of new billionaires after pandemic in the Forbes list (for example USA, Canada, 
Germany, Japan and Spain, Brazil).

Our findings show that inequalities may show an increasing trend, especially in developed 
countries where billionaires have increased after the pandemic. In addition, the findings also 
support the limited number of studies that focus on the impact of the pandemic on inequaliti-
es, mostly in developed countries. (Kyyrä et al., 2021; Adams-Prassl et al., 2020; Almeida et 
al., 2021; Brewer & Tasseva, 2020; Clark, 2021)

In conclusion, it is important to design social policies in a way that prioritizes basic rights 
to life such as housing, nutrition and health. In this context, the following policies are impor-
tant to reduce income inequality: (i) Providing access to free health services for those who 
have to work informally in order to survive and who are not under the umbrella of social 
security. (ii) Providing tax cuts to companies, tax restructuring, financial assistance to sectors 
directly affected by COVID-19 in order to prevent income losses due to unemployment. (iii) 
Additional taxation of companies whose profitability has increased due to the pandemic pro-
cess, to be transferred to the households most affected by this process. (iv) In order to prevent 
isolation policies from locking the economy, arrangements should be made for flexible and 
different time schedules such as shift systems and different working hours so as to  to reduce 
human density. 
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APPENDIX

Table A1
GINI Index for 1963-2019 in 102 Countries
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Note: Light colored values show UTIP data, while dark-colored values show Gini values obtained by a simulation method based on 

UTIP data.
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Figure A1.  Simulation and real data for GINI for 102 Countries
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