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Abstract 

Research purpose. The study is focused on the Covid-19 pandemic crisis in the European Union. This study 

investigates the current driving trends and trade-offs of the Covid-19 pandemic phenomenon and social inclusion 

trends in the European countries.  

Design / Methodology / Approach. The methodology is based on conventional statistical index theory and 

statistics. The study investigates cases, deaths, and key Covid-19 statistics. The research design combines key 

social inclusion statistics of the Eurostat and the official Covid-19 statistics of the European Centre for Disease 

Prevention and Control. Covid-19 data is updated to 1.3.2021. Social inclusion variables are selected from the 

Eurostat database. Social inclusion variables cover poverty, material deprivation, income distribution, income, 

quality of life, employment, and education matters. Scattering matrices on the relationships among the key 

variables under review are reported. 

Findings. The study reports basic trends of Covid-19 cases, deaths, deaths/cases and calculates these Covid-19 

trends in 29 European countries. This study reports trade-off analyses of key social inclusion trends of the 

European Union countries. Key indicators are linked to economic income, income distribution, poverty, gender 

issues, and housing statistics. The 19 key indicators of social inclusion are analysed and reported with Covid-19 

data. Statistical correlation analysis tables (2a and 2b) are calculated with key European social inclusion indicators. 

The study reveals some relevant aspects of the social inclusion policy of the European Union about the ongoing 

Covid-19 crisis and exit strategies.      

Originality / Value / Practical implications. This conference paper demonstrates novel and exciting possibilities 

of integrated data pooling (The Eurostat and the European Centre for Disease Prevention and Control). Original 

results of key trend drivers are provided by the authors. Value-adding and interesting results are delivered for 

European governments and the business community. Results and findings of the study can be used in the planning 

of economic recovery and Covid-19 exit policies in the member states of the European Union.  

Keywords: Covid-19; Pandemic data analytics; Social inclusion; European Union; Trend analysis; Trend drivers; 

Trade-offs analysis. 

JEL codes: H10, I32, I38, J10, N14. 

Introduction 

The importance of social inclusion variables has been recognised in numerous international studies, also 

during the Covid-19 crisis. During and after the corona crisis, attention should be paid to the content of 

social inclusion policies. This research can help decision-makers in this regard. Previous studies have 

compared the corona crisis to the Great Recession of the 1930s (Arbolino & Di Caro 2021). It is good 

to understand that social inclusion policy is linked to Industry 4.0 developments (Mendoza-del Villar et 

al. 2020). The policy of social inclusion in the European Union will have to be reassessed in the wake 
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of the interest rate crisis (see, e.g. Schoukens et al. 2015). The post-coronary crisis strategy for the social 

inclusion policy in the European Union must be carefully reconsidered. 

This article is organised in the following way. First, we present trade-of trends between the Gini 

coefficient and the number of Covid-19-related deaths in Europe. It shows that in Europe, the trade-off 

relationship is not very clear between these key variables. In sections 1-5, we investigate various trade-

offs between social inclusion variables and the number of Covid-19 deaths concerning the population in 

European countries. Our approach is explorative, and we aim to study social inclusion variables in 

thematic groups: poverty variables, material deprivation variables, income distribution variables, 

income and quality of life variables, employment variables, and finally, education variables. Our data 

sample covers 29 European countries.  In section 4, we present a summary of trade-off analyses (Table 

1) and a correlation analysis of key variables. In section 6, we conclude. Thus, section 6 includes 

conclusions and reflections.  

Literature Review 

The importance of social inclusion variables has been recognised in numerous international studies, also 

during the Covid-19 crisis. Several studies have focused on the position of the elderly population during 

the coronary crisis. There is a lot of literature on the ageing population in a pandemic situations available 

(Cacioppo & Cacioppo 2014, Courtin & Knapp 2017, Cudjoe et al. 2020, Hayashi et al. 2020, Xie et al. 

2020). These studies focus on assessing the COVID-19 crisis and the role of the social inclusion variable 

in the European Union. Cutiérrez and Ahamed have presented an extensive survey of COVID-19 

response need to broaden financial inclusion to curb the rise in poverty (Cutiérrez & Ahamed 2021). 

COVID-19 crisis is closely linked to three pillars of sustainability. (Ranjbari et al. 2021), where social 

inclusion is linked to the pillar of social development. This article in the World Development journal 

discusses the COVID-19 crisis from a global perspective. In this particular article, we focus on the 

European Union.  

Research methodology 

Our methodological approach is quite similar to a study in Social Science & Medicine (see Elgar et al. 

2020; see also Nummenmaa et al. 2017). In this study, we pay attention to various variables of social 

inclusion, and in particular to those variables that Eurostat has assessed as key variables. Our basic 

hypothesis is that the lack of social inclusion exposes EU citizens to corona virus-related deaths. We 

thus assess the importance of social inclusion in the context of the corona crisis. We aim to assess this 

research problem by combining social inclusion variables with statistics on Covid-19 mortality and 

deaths in Europe. Our trend research is focused on the European continent and the European Union. The 

basic design of the study is shown in Figure 1. We aim to present to the specification the dimensions of 

social inclusion related to the corona pandemic using different measurable variables. We have selected 

19 key variables of social inclusion for this European driver-driven trend study.  

 

 

Fig. 1. Social inclusion and COVID-19 pandemic and crisis. 
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The survey data have been collected from Eurostat's statistical sources (Eurostat 2021) on social 

inclusion and official statistics from the European Centre for Disease Prevention (ECDP 2021). In this 

study, we have also make a correlation analysis. The Pearson correlation coefficients (PCC, pronounced 

/ˈpɪərsən/) are reported following basic guidelines of statistical correlation analysis, also referred to as 

Pearson's r, the Pearson product-moment correlation coefficient (PPMCC), or the bivariate correlation. 

It is a measure of linear correlation between two sets of data (see Nummenmaa et al., 2017, chapter 8). 

 

Results 

Section 1. Gini-Coefficient and Covid-19 Deaths/Population in Europe 

 

Fig. 2. Trade-off Gini coefficient, average, 2009-2019 and Cases/Population to Deaths/Population (Source: 

Eurostat 2021 and ECDP 2021) 

 

First, we report our trade-off analysis of Gini-coefficient and Covid-19 deaths/population in the 

European Union (Fig. 2). As we can observe, there is not a very clear linear relationship between these 

two variables: Covid-19 deaths/population and Gini coefficient. It is advisable to keep in mind when we 

analyse other relationships between a variable Covid-19 Cases/Population to Deaths/Population and 

social inclusion.  

Section 2: Social inclusion and deaths per population during Covid-19 crisis: Employment 

In this section, we report various trade-offs between social inclusion variables and deaths in 29 European 

countries. We report conventional scatter diagrams showing two key variables (see Nummenmaa et al., 

2017). The aim of the study is to provide information on how social inclusion variables are potentially 

linked to a variable Covid-19 Cases/Population to variable to Deaths/Population.  

This kind of explorative analysis can help us to create a “big picture” of complex phenomena. We are 

not aiming to present hypotheses of complex causal relationships. We can present some good work 

hypotheses and test them later with statistical regression models. Our analyses in this article can help to 

build later more sophisticated linear or non-linear regression models.  
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Fig. 3. Trade-off Inequality of income distribution, average in 2009-2019 and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

 

We can observe a negative slope between these two variables (Fig. 3). In European countries, the high 

average employment rate has been able to lower variable Cases/Population to Deaths/Population. 

Expressed the other way around, the unemployment rate seems to lead to higher Covid cases and death 

rates to the population as social inclusion variable. This is, of course, a relevant and very interesting 

finding. In Fig. 4, we report a trade-off analysis between the average employment rate of older workers, 

age group 55-64,  in 2005-2019, and a variable Covid-19 Cases/Population to Deaths/Population.  

 

Fig. 4.  The trade-off Employment rate of older workers, age group 55-64, average, in 2005-2019 and 

Cases/Population to Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 
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We can observe a positive slope between these two variables (Fig. 4). In European countries, the high 

employment rate of older workers has been able to lower the number of Covid-19 cases and death rates 

to the population. Expressed the other way around, the unemployment rate of older workers in the age 

group 55-64 seems to lead to a higher number of cases and death rates as a social inclusion variable. 

This is a important and remarkable finding for the decision-makers of the European Union. The special 

attention paid to older people in European countries has been entirely appropriate. 

In Fig. 5, we report a trade-off analysis between the average youth unemployment rate by sex, in 2005-

2019, and a variable Covid-19 Cases/Population to Deaths/Population.  

 

Fig. 5. Youth unemployment rate by sex, average, in 2005-2019 and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

We can observe a positive slope between these two variables, the average youth unemployment rate by 

sex, in 2005-2019, and the variable of Covid-19 Cases/Population to Deaths/Population (Fig. 5). In 

general, this observation means that in Europe, a higher youth unemployment rate seems to drive Covid-

19 cases and deaths per population.  In Fig. 6, we report a trade-off analysis between the average gender 

employment gap, in 2005-2019, and the variable Covid-19 Cases/Population to Deaths/Population.  

 

 

Fig. 6. Gender employment gap, average, in 2005-2019 and Cases/Population to the variable Covid-19 

Cases/Population to Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 
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We can observe a negative slope between these two variables; the average gender employment gap, in 

2005-2019, and the variable of Cases/Population to Deaths/Population (Fig. 6). In general, this 

observation means that in Europe, the lower gender employment gap drives the variable Covid-19 

Cases/Population to Deaths/Population slightly down. However, this result has a very weak 

statistical significance level, and we cannot take it as the final conclusion. There is a need to make more 

detailed analyses about this complex issue, which is not having a linear statistical relationship. There 

are many European countries that have a high gender gap, but quite low Covid-19 deaths per population. 

Such outlier countries are Malta and Greece, for example. There can also be some measurement 

problems in these cases. At least we can hesitate measurement errors.  

We can observe a negative slope between the following two variables: the average long-term 

unemployment rate by sex, in 2005-2019 to a variable Covid-19 Cases/Population to 

Deaths/Population (Fig. 7). In general, this observation means that in Europe, the long-term 

unemployment rate by sex drives the variable Covid-19 Cases/Population to Deaths/Population 

variable down. Statistically, this result is not very strong, just a rough indicative result, because we can 

observe some outliers like Greece in Fig. 7.   

 

Fig. 7. Long-term unemployment rate by sex, average, in 2005-2019 and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

 

Section 3. Critical Trade-Offs: Education, Social Inclusion and Covid-19 Cases and Deaths 

A positive slope between these two variables: the average adult participation in learning by sex, in 2000-

2019, and the variable of Cases/Population to Deaths/Population (Fig. 8), can be observed. In general, 

this empirical observation means that in Europe, adult participation in learning decreases Covid-19 

deaths per population. Low participation in learning is a driver of Covid-19 Deaths/Population. Again, 

we can observe some out-layers in Fig. 8.  
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Fig. 8. Adult participation in learning by sex, average, in 2000-2019 and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

 

In Fig. 9, neither a positive nor a negative slope between these two variables, percentage of the 

population with at least upper secondary educational attainment, age group 25-64, and Cases/Population 

to Deaths/Population, cannot be observed (Fig. 9). Scientifically we can conclude that secondary 

education attainment is not a strong driver for Covid-19 cases and deaths. 

 

Fig. 9. Percentage of the population with at least upper secondary educational attainment, age group 25-

64, average, in 2005-2019, and Cases/Population to Deaths/Population (Source: Eurostat 2021 and ECDP 

2021) 
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attainment is a driver for a higher number Covid-19 cases and deaths. However, some out-layers can be 

observed in Fig. 10, as well.   

 

Fig. 10. Tertiary educational attainment, age group 30-34, average, in 2005-2019, and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

 

The educated guess for this result is that the mobility of those with higher education is higher than the 

mobility of those with lower education. This fact is apparently behind the result. 

 

Section 4. Critical Trade-Offs: Income and Quality of Life, Social Inclusion and Cases/Population to 

Deaths/Population  

A positive slope between these two key variables, median income by a broad group of citizens, average 

in 2011-2019, and the variable of Cases/Population to Deaths/Population, can be observed (Fig. 11). In 

general, this empirical observation means that in Europe, a higher average income increases, to some 

extent, the number of Covid-19 cases and deaths. The high-income level is a driver for a higher number 

of Covid-19 cases and deaths to the population. What is interesting in Fig. 11, we can see a non-linear 

S-curve. Again, we can observe some out-layers in Fig. 11. If we exclude them from the sample, the S-

curve hypothesis seems to be quite a realistic hypothesis. The trade-off curve is not very linear in this 

case. By removing a few extremes from the scattering pattern figure, we might see a fairly linear 

relationship between the transducers. 
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Fig. 11. Median income by a broad group of citizens, average in 2011-2019 and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

 

A positive slope between these two variables, the average life expectancy by age and sex and Covid-19 

Deaths/ Population, can be observed. (Fig. 12). In general, this observation means that in Europe, higher 

life expectancy by age increases, to some extent, the number of Covid-19 cases and deaths. National 

high life expectancy by age is a driver for a higher number of Covid-19 cases and deaths, too. Again, 

some out-layers can be observed in Fig. 12. 

 

Fig. 12. Life expectancy by age and sex, average, and Cases/Population to Deaths/Population (Source: 

Eurostat 2021 and ECDP 2021) 
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We can observe a stable slope between these two variables, the tax rate on low-wage earners – the 

unemployment trap, average, in 2005-2010, and the variable Cases/Population to Deaths/Population (see 

Fig. 13). In general, this observation means that in Europe, the high tax rate on low-wage earners does 

not have much positive or negative impact on the number of Covid-19 cases and deaths to population. 

The high tax rate on low-wage earners is a neutral driver for Covid-19 cases and deaths to the population. 

Again, we can observe some out-layers in Fig. 13. 

 

Fig. 13. The tax rate on low wage earners - unemployment trap, average, in 2005-2010 and 

Cases/Population to Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 

A negative slope between the following two variables, severe housing deprivation rate by tenure status, 

average in 2005-2019, and the variable Cases/Population to Deaths/Population, can be observed (Fig. 

14). In general, this observation means that the severe housing deprivation rate by tenure status in Europe 

decreases to some extent Covid-19 cases and deaths to population. Severe housing deprivation rate by 

tenure status is a negative trend driver for Covid-19 cases and deaths to the population. Again, some 

out-layers can be observed in Fig. 13. Statistically, this severe housing deprivation driver is not a very 

strong driver variable to Covid-19 deaths and cases.  

 

Fig. 14. Severe housing deprivation rate by tenure status, average, in 2005-2019, and Cases/Population to 

Deaths/Population (Source: Eurostat 2021 and ECDP 2021) 
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Section 5. Critical trade-offs: Poverty, social inclusion, material deprivation, and Covid-19 

deaths/Population 

A negative slope between these two variables, material deprivation rate by sex, average in 2011-2019, 

and the number of Covid-19 Cases/Population to Deaths/Population, can be observed (Fig. 15). In 

general, this empirical observation means that the material deprivation rate in Europe, to some extent, 

decreases the number of Covid-19 cases and deaths per population. High material deprivation rate is a 

negative driver for Covid-19 deaths/Population. Again, some out-layers can be observed in Fig. 15. 

Statistically, this severe housing deprivation driver is not a very strong trend driver. Again, some distant 

out-layers can be observed in Fig. 15. 

 

Fig. 15. Material deprivation rate by sex, average in 2011-2019 and Covid-19 Deaths/ Population (Source: 

Eurostat 2021 and ECDP 2021) 

 

A negative slope between these two variables, persistent at-risk-of-poverty rate by age group, average 

in 2009-2019, and the variable Covid-19 Deaths/Population, can be observed (Fig. 16). In general, this 

observation means that in Europe, the persistent at-risk-of-poverty rate is negatively linked, to decreases 

in the number of Covid-19 cases and deaths per total population. Thus, the persistent at-risk-of-poverty 

rate is a negative driver for Covid-19 cases and deaths to the population. Again, some out-layers can be 

seen in Fig. 16. Statistically, this social inclusion driver is not a very strong trend driver.   

 

Fig 16. Persistent at-risk-of-poverty rate by age group, average in 2009-2019 and Covid-19 Deaths/ 

Population (Source: Eurostat 2021 and ECDP 2021) 
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A slightly positive slope between these two variables, at-risk-of-poverty rate by a broad group of citizens 

and Covid-19 Deaths/Population, can be observed (Fig. 17). In other words, this empirical observation 

means that in Europe, a low at-risk-of-poverty rate by a broad group of citizens, to some extent, 

decreases the number of Covid-19 cases and deaths to the population. Thus, a variable at-risk-of-poverty 

rate by a broad group of citizens is a negative driver for Covid-19 cases and deaths to the population 

(Fig. 17). Again, some out-layers can be observed in Fig. 17.  

 

Fig. 17. At-risk-of-poverty rate by a broad group of citizens (pop. aged 18 and over), average in 2011-

2019, and Covid-19 Deaths/ Population (Source: Eurostat 2021 and ECDP 2021) 

 

In Fig. 18, a slightly positive slope between the following two variables, at-risk-of-poverty threshold, 

average in 2013-2019, and Covid-19 Deaths/Population, can be detected (Fig. 18). In general, this 

observation means that in Europe, the variable of at-risk-of-poverty threshold to some level increases 

the number of Covid-19 cases and deaths to population. Thus, a variable at-risk-of-poverty threshold is 

a positive driver for Covid-19 cases and deaths to the population. Again, some out-layers can be 

observed in Fig. 18.  

 

Fig. 18. At-risk-of-poverty threshold, average in 2013-2019 and Covid-19 deaths/ Population (Source: 

Eurostat 2021 and ECDP 2021) 
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In Fig. 19, a negative slope between two variables, at-risk-of-poverty rate of households with at least 

one dependent child by work intensity, average in 2009-2019, and Covid-19 Deaths/Population, can be 

observed. The linear relationship between the two variables is not very strong.  

.  

Fig. 19. At-risk-of-poverty rate of households with at least one dependent child by work intensity, average 

in 2009-2019 and Covid-19 Deaths/ Population (Source: Eurostat 2021 and ECDP 2021) 

In Table 1, we report key results and findings of our drivers-driven trend study. 

 

Table 1. Social inclusion and trade-off analysis with Covid-19 deaths. Potentiality of social inclusion drivers 

leading to Covid-19 Deaths/Population.  

Social inclusion variables, 

Source Eurostat 2021 social 

inclusion variables 

The nature of social inclusion driver to Covid-19 

Deaths/ Population 

Power of  

driver 

Out-

layers 

1.Gini coefficient, average in 

2009-2019 (Fig. 2) 

Not the driver in any direction (Covid-19 cases and 

deaths). Statistically not a significant relationship. 

Weak Many 

2. Inequality of income 

distribution, average in 2009-

2019 (Fig. 3) 

Less inequality of income distribution can lead to 

more Covid -19 cases and deaths to the population. 

Statistically not a significant relationship. 

Average Some 

3.Employment rate of older 

workers, age group 55-64, 

average in 2005-2019 (Fig 4) 

The employment rate of older workers leads to 

more Covid -19 cases and deaths to population. 

Statistically not a significant relationship. 

Strong Some 

4. Youth unemployment rate 

by sex, average in 2005-2019 

(Fig. 5) 

The youth unemployment rate can decrease the 

number of Covid-19 cases and deaths to the 

population. The driver is not very strong. 

Statistically significant social inclusion variable. 

Average Some 

5.Gender employment gap, 

average in 2005-2019 (Fig. 6) 

The gender employment gap slightly increases the 

number of Covid-19 cases and deaths to the 

population. Not very strong trend driver. 

Statistically not significant social inclusion 

variable. 

Weak Quite 

many 

6.Long-term unemployment 

rate by sex, average in 2005-

2019 (Fig. 7) 

The long-term unemployment rate can lead to more 

Covid-19 cases and death rate to population. The 

driver is quite strong. Statistically significant social 

inclusion variable. 

Medium Some 

y = -0,0118x + 5,8081

R² = 0,0349

0

2

4

6

8

10

12

14

16

20 70 120 170 220

A
t-

ri
sk

-o
f-

p
o

v
er

ty
 r

at
e 

o
f 

h
o

u
se

h
o

ld
s 

w
it

h
 a

t 
le

as
t 

o
n

e 

d
ep

en
d

en
t 

ch
il

d
 b

y
 w

o
rk

 i
n

te
n

si
ty

, 
av

er
ag

e 
in

 2
0

0
9

-

2
0

1
9

Cases/Population in relation to Deaths/Population 

Trade off analysis of CAS/POP/DEATHS/POP  

and CHILDPOV

CHILDPOV

Linear (CHILDPOV)



95 

 

7.Adult participation in 

learning by sex, average in 

2000-2019 (Fig. 8) 

The long-term unemployment rate can increase the 

number of Covid-19 and cases of deaths to the 

population. The driver is quite strong. Statistically 

significant social inclusion variable. 

Medium Some 

8.Percentage of the population 

with at least upper secondary 

educational attainment, age 

group 25-64 (Fig. 9) 

Not a trend driver to negative or positive direction 

concerning Covid-19 cases and deaths. The driver 

is very weak. Statistically not significant social 

inclusion variable. 

Weak Many 

9.Tertiary educational 

attainment, age group 30-34, 

average in 2005-2019 (Fig. 

10) 

The long-term unemployment rate can increase the 

number of Covid-19 cases and deaths into the 

population. Trend driver is quite strong. 

Statistically significant social inclusion variable. 

Medium Some 

10.Median income by a broad 

group of citizens, average 

2011-2019 (Fig. 11) 

Median income can decrease the number of Covid-

19 cases and deaths to population. Trend driver is 

quite strong. Statistically significant social inclusion 

variable. 

Medium Some 

11. Life expectancy by age 

and sex, average (Fig. 12) 

Life expectancy by age and sex can increase the 

number of Covid-19 cases and deaths to population. 

This trend driver is weak. Statistically significant 

social inclusion variable. 

Weak  Some 

11.Tax rate on low wage 

earners - unemployment trap, 

average in 2005-2010 (Fig. 

13) 

The tax rate on low-wage earners (unemployment 

trap) does not have a direct impact on the number of 

Covid-19 cases and deaths to the population. 

Statistically not a significant variable. 

Weak  Some 

12.Severe housing deprivation 

rate by tenure status, average 

in 2005-2019 (Fig. 14) 

Severe housing deprivation rate by tenure status can 

decrease the number of Covid-19 cases and deaths to 

population. This trend driver is a strong but 

statistically not significant social inclusion variable. 

Requires more further investigations because this 

social inclusion variable plays a different role in 

different EU countries. 

Medium Many 

13.Material deprivation rate 

by sex, average in 2011-2019 

(Fig .15) 

Lower material deprivation rate can decrease the 

number of Covid-19 cases and deaths to population. 

This trend driver is weak. Statistically significant 

social inclusion variable. 

Weak Many 

14.Persistent at-risk-of-

poverty rate by age group, 

average in 2009-2019 (Fig.16) 

The persistent at-risk-of-poverty rate can decrease 

the number of Covid-19 cases and deaths to the 

population. This trend driver is weak. Statistically 

significant social inclusion variable. 

Medium Many 

15.At-risk-of-poverty rate by a 

broad group of citizens (pop. 

aged 18 and over), average in 

2011-2019 (Fig. 17) 

At-risk-of-poverty rate by a broad group of citizens, 

to a minor extent, increases the number of Covid-19 

cases and deaths to population. This trend driver is 

having a medium impact. Statistically significant 

social inclusion variable. 

Medium Many 

16.At-risk-of-poverty 

threshold, average 2013-2019 

(Fig. 18) 

At-risk-of-poverty threshold variable can decrease 

the number of Covid-19 cases and deaths to 

population. This trend driver is quite strong. 

Statistically significant social inclusion variable. 

Medium Some 

17.At-risk-of-poverty rate of 

households with at least one 

dependent child by work 

intensity, average in 2009-

2019 (Fig. 19) 

At-risk-of-poverty rate of households with at least 

one dependent child by work intensity can slightly 

increase Covid-19 death rate to population. This 

trend driver is weak. Statistically not significant 

social inclusion variable. 

Weak Many 

 

We have also made a correlation analysis. In Table 2.a. and 2.b the Pearson correlation coefficients 

(PCC) are reported, also referred to as Pearson's r, the Pearson product-moment correlation coefficient 

(PPMCC), or the bivariate correlation. It is a measure of linear correlation between two sets of data (see 

Nummenmaa et al. 2017, chapter 8). Tables 2.a. and 2.b include key results of statistical bivariate 

correlation analysis. It reveals key statistical correlation analysis results. We marked statistically 
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significant variables with grey colour and not significant variables with no colour in Table 2a and Table 

2b.  

Table 2.a. Correlation analysis of key Covid-19 and social inclusion variables. Data of 29 European countries.   

 
 

Table 2.b. Correlation analysis of key Covid-19 and social inclusion variables. Data of 29 European countries. 

 

 

In Table 3, we have reported statistical test information. We have tested the significance of correlation 

coefficients with a significance level of 5% (1-sided and 2-sided tests). The grey colour in Tables 2.a 

and 2.b. was used by this statistical test criterion of significance.  

 

PERSISTENTPOV CHILDPOV INCOME LIFEEXPEPT LOWWAGETAX

Cases 0,13 0,15 -0,19 0,30 0,17

Two-sided t-test CAS

One-sided t-test

Deaths 0,20 0,16 -0,22 0,27 0,16

Two-sided t-test DEATHS

One-sided t-test

Cases/Pop(Deaths/Pop 0,51 0,16 -0,45 -0,30 0,02

Two-sided t-test CAS/POP/DEATHS/POP

One-sided t-test HOUSINDPEP EMPRATE EMPOLDWORKERS YOUTHUNEMP GENDEREMPGAP

Cases -0,12 -0,24 -0,18 0,30 0,17

Two-sided t-test CAS

One-sided t-test

Deaths -0,03 -0,30 -0,21 0,32 0,21

Two-sided t-test DEATHS

One-sided t-test

Cases/Pop(Deaths/Pop 0,59 -0,67 -0,54 0,47 0,26

Two-sided t-test CAS/POP/DEATHS/POP

One-sided t-test LONGTERMEMP TERTEMP ADULTLEARNING SECONDARYEDUCATION

Cases 0,16 -0,16 -0,16 -0,21

Two-sided t-test CAS

One-sided t-test

Deaths 0,19 -0,23 -0,21 -0,22

Two-sided t-test DEATHS

One-sided t-test

Cases/Pop(Deaths/Pop 0,56 -0,54 -0,62 -0,06

Two-sided t-test CAS/POP/DEATHS/POP

One-sided t-test

DEATHS POP CAS/POP DEATHS/POP CAS/POP/DEATHS/POP

Cases 0,97 0,93 0,16 0,38 -0,38

Two-sided t-test CAS p-value

One-sided t-test

Deaths 0,95 0,07 0,38 -0,40

Two-sided t-test DEATHS p-value

One-sided t-test

Cases/Pop(Deaths/Pop 0,41 0,00 0,61 -0,82

Two-sided t-test CAS/POP/DEATHS/POPp-value

One-sided t-test

GINI INEQ-INCOME POVTRESHOLD POVRATERISK MATERIALDEP

Cases 0,16 0,14 0,07 0,04 -0,14

Two-sided t-test CAS

One-sided t-test

Deaths 0,20 0,18 0,05 0,11 -0,08

Two-sided t-test DEATHS

One-sided t-test

Cases/Pop(Deaths/Pop 0,36 0,41 -0,49 0,45 0,57

Two-sided t-test CAS/POP/DEATHS/POP

One-sided t-test
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Table 3. Statistical test information 

 

 

Conclusions 

This empirical study provides some insights into European socio-economic recovery policy after the 

COVID-19 crisis (so-called exit strategies). It is obvious that paying more attention to social inclusion 

is needed in the post-Covid-19 crisis era in the European Union. According to our analysis the following 

variables of social inclusion are in need of special attention in relation to the key variable 

“Cases/Population in relation to Deaths/Population”: (1) Inequality of income distribution, average in 

2009-2019, (2) At-risk-of-poverty threshold, average 2013-2019, (3) At-risk-of-poverty rate by broad 

group of citizens (pop. aged 18 and over), average in 2011-2019, (4) Material deprivation rate by sex, 

average in 2011-2019, (5) Persistent at-risk-of poverty rate by age group, average in 2009-2019, (6) 

Median income by broad group of citizens, average 2011-2019, (7) Unemployment trap, average in 

2005-2010, (8) Average employment rate by sex, average in 2005-2019, (9) Employment rate of older 

workers, age group 55-64, average in 2005-2019, (10) Youth unemployment rate by sex, average in 

2005-2019, (11) Long-term unemployment rate by sex, average in 2005-2019, (12) Tertiary educational 

attainment, age group 30-34, average in 2005-2019, and (13) Adult participation in learning by sex, 

average in 2000-2019. In general, the variables of social inclusion should be taken into account in the 

debate and decision-making on the COVID-19 issues in the European Commission and the European 

Parliament as improvements in social inclusion policy decrease vulnerability to pandemic risks.   

In this study, we can generally conclude that the relationship between Covid-19 cases and corona-related 

deaths and social inclusion variables is a challenging research topic where we achieved some interesting 

findings. Our results are indicative of scientific nature, and more research will be needed if we want to 

develop more sophisticated statistical prediction models.  Many poverty variables of social inclusion are 

contributing to the incidence of cases and Covid-19 deaths. We can conclude that education, labour 

market variables, and other welfare variables are statistically linked to the number of Covid-19 cases, 

and deaths, and also these variables are relevant topics of further investigations. In this study, we 

identified key social inclusion drivers for Covid-19 cases and deaths in the EU, 29 countries.   

We did not find that other social inclusion variables could be strategically as important for COVID-19 

phenomena, although they are not entirely meaningless. Of course, there can be indirect and complex 

relationships, which may have impacts on the COVID-19 phenomena. Correlation Tables 2a and 2b and 

all figures include more detailed statistical analyses and reveal that some social inclusion variables have 

a statistically significant relationship to the number of COVID-19 cases and deaths to population 

variables in the EU-29 region. Naturally, these social inclusion variables need more strategic attention 

in the social inclusion policy of the European Union, if COVID-19 cases and deaths or another COVID-

19 type of pandemic deaths to be controlled in the future. The EU planners of national exit strategies of 

the COVID-19 crisis should be aware of the social inclusion effects. Decision-makers are aware of the 

potential and real effects of social inclusion factors on Covid-19 deaths and cases. 

As usual, a reservation should be added to the results obtained that probably not all corona cases and 

deaths have been measured in an entirely consistent and scientifically accurate manner. In this study, we 

have relied on official statistical data sources of the European Union.  

 

 

Critical values / Sigficance level in 1-sided tests 

df 0.4 0.3 0.2 0.1 0.05 0.025 0.01 0.005 0.001 0.0005

23  0.256 0.532 0.858 1.319 1.714 2.069 2.500 2.807 3.485 3.768

55 0.255 0.527 0.848 1.297 1.673 2.004 2.396 2.668 3.245 3.476

Sigficance level in 2-sided tests

df 0.8 0.6 0.4 0.2 0.1 0.05 0.02 0.01 0.002  0.001
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Appendix 1  

Covid-19-Variables and Social Inclusion Variables in the study 

Deaths = DEATHS, Population = POP, Cases/Population = CAS/POP, Deaths/Population = DEATHS/POP, Cases/Population 

in relation to Deaths/Population = CAS/POP/DEATHS/POP, Gini coefficient, average 2009-2019 = GINI, Inequality of income 

distribution, average in 2009-2019 = INEQ-INCOME, At-risk-of-poverty threshold, average 2013-2019 = POVTRESHOLD, 

At-risk-of-poverty rate by broad group of citizenship (pop. aged 18 and over), average in 2011-2019 = POVRATERISK, 

Material deprivation rate by sex, average in 2011-2019 = MATERIALDEP, Persistent at-risk-of poverty rate by age group, 

average in 2009-2019 = PERSISTENTPOV, At-risk-of-poverty rate of households with at least one dependent child by work 

intensity, average in 2009-2019 = CHILDPOV, Median and median income by broad group of citizenship, average 2011-2019 

= INCOME Life expectancy by age and sex, average = LIFEEXPEPT, Tax rate on low wage earners = LOWWAGETAX, 

Unemployment trap, average in 2005-2010 = EMPRATE Severe housing deprivation rate by tenure status, average in 2005-

2019= HOUSINDPEP, Average employment rate by sex, average in 2005-2019 = EMPRATE, Employment rate of older 

workers, age group 55-64, average in 2005-2019 = EMPOLDWORKERS, Youth unemployment rate by sex, average in 2005-

2019 = YOUTHUNEMP, Gender employment gap, average in 2005-2019= GENDEREMPGAP, Long-term unemployment 

rate by sex, average in 2005-2019 = LONGTERMEMP, Tertiary educational attainment, age group 30-34, average in 2005-

2019= TERTEMP, Adult participation in learning by sex, average in 2000-2019 = ADULTLEARNING, Percentage of the 

population with at least upper secondary educational attainment, age group 25-64, average in 2005-2019 = 

SECONDARYEDUCATION. 


