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Abstract 
The Covid-19 spread has become a major challenge for humanity in the last decade. It was believed that the Covid-

19 vaccine development would have to end the pandemic. On the contrary, society has faced a new challenge 

which is that there are both countries that cannot afford to purchase the Covid-19 vaccine and inhabitants who do 

not trust new vaccine. Without adequate Covid-19 vaccination level, the global pandemic is not going to end. The 

object of this study is factors affecting the vaccination Covid-19 in European countries. The subject of the study 

is the statistical analysis methods to compare and assess of factors affecting the vaccination Covid-19 in European 

countries. The aim of the study is to find out which concerns about vaccination are more important and have an 

impact on the Covid-19 vaccination level in European countries. It is examined six factors; three of them relate to 

the government vaccine administration, the other three are about a public opinion on Covid-19 vaccination. The 

analysis is carried out in 22 European countries. The result of the study allows to state that public opinions factors 

are more important in pandemic and have more impact on the vaccination rate.  

 
Key words: Covid-19 (Coronavirus) pandemic, government vaccine administration, public opinions, regression 

data analysis 

 

Streszczenie 

Rozprzestrzenianie się Covid-19 stało się głównym wyzwaniem dla ludzkości. Wydawało się, że opracowanie 

szczepionki przeciw Covid-19 zakończy pandemię. Tymczasem społeczeństwa stanęły przed nowym wyzwaniem 

polegającym na tym, że są zarówno kraje, których nie stać na zakup szczepionki Covid-19, jak i mieszkańcy kra-

jów, które na nią stać, a którzy nie ufają nowym szczepionkom. Bez odpowiedniego poziomu szczepień przeciwko 
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Covid-19 globalna pandemia szybko się nie skończy. Przedmiotem badań są czynniki wpływające na szczepienia 

Covid-19 w krajach europejskich. Wykorzystano metody analizy statystycznej w celu porównania i oceny czyn-

ników wpływających na szczepienie Covid-19 w krajach europejskich. Celem badania jest ustalenie, które obawy 

dotyczące szczepień są ważniejsze i mają wpływ na poziom szczepień Covid-19. Bada się sześć czynników; trzy 

z nich dotyczą rządowego systemu podawania szczepionek, pozostałe trzy dotyczą opinii publicznej na temat 

szczepień przeciwko Covid-19. Analiza prowadzona jest w 22 krajach europejskich. Wynik badania pozwala 

stwierdzić, że czynniki opinii publicznej w przypadku pandemii odgrywają największą rolę i mają większy wpływ 

na wskaźnik szczepień. 

 

Słowa kluczowe:  Pandemia Covid-19 (koronawirusa), rządowy system podawania szczepionek, opinie publiczne, 

analiza danych regresyjnych

 

Introduction 

 

The Covid-19 pandemic has had a major effect not 

only on people’s life but also on countries’ develop-

ment. In new pandemic conditions researchers fo-

cused on studying all aspects of the Covid-19 impact 

both on human health and on the countries’ future 

development. For the whole world this is a time of 

great uncertainly. A year ago, everyone thought that 

emergence of a Covid-19 vaccine would reduce the 

uncertainly degree. The vaccination is seemed to be 

the only way to end the pandemic. 

Today there are some vaccines that are authorized 

and recommended in the world to prevent Covid-19. 

However, the desired effect has not been obtained. 

On the one hand, there are countries that have no op-

portunity to purchase vaccines; on the other hand, 

there are people who do not trust the new vaccine. It 

leads to the fact that the pandemic is not going to end 

in the near future and to the continuation of the 

Covid-19 recession in many countries. Public health 

correlate and connect with sustainable development 

strongly. Health of population contributes to eco-

nomic development through high productive em-

ployment and low expenditure on illness care. It is 

fundamental for sustainable development.  

While the Covid-19 vaccination has just begun and 

it is too early to make conclusion, certain trends in 

the factors impact are already visible. For example, 

among European countries Luxemburg with the 

highest health expenditures has the rate of Covid-19 

vaccination four times less than in United Kingdom. 

Serbia is in the second place after United Kingdom 

in the number of vaccinated population and spends 

four times less than United Kingdom on medicine.  

These contradictions make it necessary to compare 

and assess factors affecting the vaccination Covid-

19. 

 

Literature Review 

 

Different countries have adopted different contain-

ment strategies for Covid-19 spread. Learning from 

each country’s experience and applying the best 

strategies is important. Some researches propose 

methods to allow direct between-country compari-

sons. Its results clearly  show  that  comparing  num- 

 

 

bers of cases or deaths per 100,000 inhabitants sug-

gests huge differences between countries (Middel-

burg, Rosendaal, 2020).  

Other researchers focus on factor analysis. Most of 

the papers analyze lifestyle risk factors (smoking, 

physical inactivity, obesity, and excessive alcohol 

intake) and their impact on the Covid-19 spread 

(Hamer et al, 2020). 

The next step was to study not only medical side of 

Covid-19 spread, but also a social. In paper (Vera-

Valdés, 2021) 23 explanatory variables on health, 

political, and economic factors for 94 countries are 

considered. It is found out that the higher of trust in 

medical personnel and in the government a lower 

number of Covid-19 cases per million inhabitants. 

With the Covid-19 vaccine invention researchers be-

gan to analyze the issues associated with its adop-

tion.  

On the one side, vaccine deployment plans and 

rollout of vaccination has been developed. The main 

role is assigned to the government (Strategic consid-

erations in preparing for deployment of COVID19 

vaccine and vaccination in the WHO European Re-

gion, 2021). There are concerns that level of devel-

opment of the country and patterns of vaccine ad-

ministration may not be at enough level to stop pan-

demic. 

On the other side, there is an understanding of the 

fact that vaccination rate also depends on the popu-

lation’s acceptance. There are Covid-19 vaccination 

studies that prove correlation between belief and at-

titudes (Fisher et al, 2020), safety concerns (Gadoth 

et al, 2020) and Covid-19 vaccine acceptance. In pa-

per (Clarke Ph. et al, 2021) study involved 15,536 

people from 13 countries. Realizing the importance 

of public opinion European Commission requested a 

survey (Public opinion on Covid 19 vaccination in 

the EU, 2021). Almost the same surveys have been 

done in many countries (Report to the Orange 

County COVID-19, 2020). 

From here there are two concerns about vaccination 

come to the fore. The first concern relates to a gov-

ernment vaccine administration, the other one to so-

ciety rejection. 

Aim is to find out which concerns about vaccination 

are more important and have an impact on the Covid-

19 vaccination level in European countries. 

 

https://www.tandfonline.com/author/Vera-Vald%C3%A9s%2C+J+Eduardo
https://www.tandfonline.com/author/Vera-Vald%C3%A9s%2C+J+Eduardo
https://www.nature.com/articles/s41591-021-01322-9#auth-Philip_M_-Clarke
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Research methodology 

 

The research measured 2 concerns that have been 

shown to affect the Covid-19 vaccination level in 

European countries. 

While the one concern is about a government vac-

cine administration, the other is about a public opin-

ion on Covid-19 vaccination.  Each concern includes 

several factors. 

A government vaccine administration depends on 

economic wealth, progress, and wellbeing. The 

standard measure of economic wellbeing is gross do-

mestic product (GDP). For today GDP is the world's 

most powerful statistical indicator of national devel-

opment and progress (Lepenies, 2016). There are 

different types of GPD. To compare and assess fac-

tors affecting the Covid-19 vaccination level in Eu-

ropean countries is better to use GDP for capita, be-

cause it takes into account the population of a coun-

try without the cost of living that provides reliable 

statistics for every country.  

Obviously, the costs expenditures to Covid-19 vac-

cination are determined not only by economic, but 

also by social factors. The other component of vac-

cine administration is the financial recourses that a 

government devotes to health care. Since the Covid-

19 vaccine cannot be purchased by private buyers, 

government health expenditure is of interest to com-

pare and assess. For data to be more comparable, it 

is better to use indicator of government health ex-

penditure for capita.  

The last factor of the government vaccine admin-

istration is the organizational structure of a country’s 

health system which one of the components is im-

munization. Immunization is a shared responsibility 

of  both government and population (World Health 

Organization Scientific Advisory Group of Experts, 

1998). A country’s routine immunization system 

starts when vaccine is supplied by the manufacturer 

and ends when it reaches people. To compare and 

assess the level of the immunization system in Euro-

pean countries it is worth to analyze the childhood 

vaccines administration.  

The other concern of the vaccination level in Euro-

pean countries is about a public opinion on Covid-19 

vaccination (Kozlovskyi et al., 2021). On the one 

hand, people want to protect themselves from Covid-

19, on the other hand, there is no confidence in the 

vaccine safety for health. From here factors can be 

divided into negative and positive factors affecting 

the Covid-19 vaccination level in European coun-

tries. 

According to Survey requested by European Com-

mission (Public opinion on Covid 19 vaccination in 

the EU, 2021) factors that forms negative attitude 

can be combined into such groups: 

− public authorities are not sufficiently transparent 

about Covid-19 vaccine; 

− Covid-19 vaccine are being developed, tested 

and authorized too quickly to be safe; 

− people can avoid being infected by Covid-19 

without being vaccinated.   

Positive attitude to Covid-19 vaccination suggests 

that vaccination is the only way to end the pandemic. 

Both negative and positive attitude to vaccination re-

sulted in responses according which close to one 

quarter would like to get vaccinated as soon as pos-

sible, slightly less than a third of Europeans would 

like to do it sometimes in 2021 or later (18%). About 

the same number of Europeans are not going to get 

vaccinated at all (17%), the rest do not know (13%). 

Here the mortality rate for Covid-19 can be added. 

Covid-19 has spread to approximately 215 countries 

and territories, in each of which people had died. A 

high mortality rate for Covid-19 should psychologi-

cally influence people to get vaccinated.  

A previous analysis of the concerns affecting the 

vaccination level in European countries can be re-

sulted in the following assumption: 

− the higher the GDP for capita, the more opportu-

nities the government has to ensure the high 

standard of living, including affordable access to 

quality healthcare; 

− the higher the government health expenditure for 

capita, the more financial resources can be spent 

on the Covid-19 vaccine purchase; 

− the higher the percent of immunized children, the 

better the immunization system is organized; 

− the more who are ready to be vaccinated as soon 

as possible, the higher the vaccination rate; 

− the more who are not ready to be vaccinated at 

all, the lower the vaccination rate; 

− the higher the mortality rate for Covid-19, the 

higher the vaccination rate. 

To test these assumptions statistical methods should 

be used. Comparison and assessment of factors af-

fecting the Covid-19 vaccination level in European 

countries assumes to measure the degree to which 

data move in relation to each other. Regression anal-

ysis best suits this goal. 

To specify the regression model dependent and inde-

pendent variables should be defined. As it can be 

seen from assumptions dependent variable is the 

vaccination rate in European countries. Independent 

variables are the GDP for capita, the government 

health expenditure for capita, the percent of immun-

ized children, DPT (government vaccine administra-

tion), the percent of population who are ready to get 

vaccinated as soon as possible, the percent of popu-

lation who are not going to get vaccinated, the mor-

tality rate for Covid-19 (public opinion on Covid-19 

vaccination).  

The impact of independent variables on the vaccina-

tion level in European countries should be consid-

ered in dynamics, since different countries show dif-

ferent increase in the vaccinated population from 

week to week. 

Thus, the method of regression analysis is used for 

the assessment of factors affecting the vaccination 

Covid-19 level in European countries. 
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Figure 1. Weekly rate of Covid-19 vaccination, by country (per 100 people), (Statista, 021) 

 

 
Figure 2. Data for comparison and assessment government vaccine administration factors (Worldometers, 2021) 

 

Results 

 

For the comparison and assessment of factors affect-

ing the Covid-19 vaccination level were chosen 22 

in European countries that took part in the Desk Re-

search Public opinion on Covid-19 vaccination in 

the EU (2021). 

The data for dependent variable consists of the his-

torical weekly number of Covid-19 vaccination 

doses administrated in Europe as of March 17, 

March 28, April 4, 2021 per 100 populations (fig.1). 

Population who had been vaccinated from Covid-19 

peaked in Ireland, a little less vaccinated in Estonia 

and Denmark. Bulgaria, Latvia, and Croatia have the 

lowest vaccination rates among the countries ana-

lyzed.  

Data for comparison the government vaccine admin-

istration factors were taken from Worldometers da-

tabases (fig.2). 

The highest GDP for capita is in Denmark, Ireland, 

and Luxemburg. However, only Denmark is in the 

top five vaccination’s country among European 

countries. Bulgaria and Croatia have the lowest GDP 

for capita as well as vaccination rate. 

Compared with the other European countries, Den-

mark, Germany, and Luxemburg have the highest 

government health expenditure for capita, spending 

approximately   four   times   more   than   in   Latvia,  
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Table 1. A regression analysis result for government vaccine administration factors  

 R-square Significance F t-statistics Coefficient 

GDP per capita 

1 week 0.1795 0.4242 0.8159 0.0000204 

2 week 0.1882 0.4015 0.8571 0.0000272 

3 week 0.2154 0.3355 0.9868 0.0000353 

Government health expenditure per capita 

1 week 0.3276 0.1365 1.5509 0.0005 

2 week 0.3531 0.1069 1.6880 0.0008 

3 week 0.3605 0.099 1.7287 0.0009 

Immunization, DPT (% children ages 12-23 months) 

1 week 0.1718 0.4445 -0.78 -0.1164 

2 week 0.2045 0.3586 -0.9395 -0.1771 

3 week 0.2045 0.3611 -0.9344 -0.2002 

 
Figure 3. Data for comparison and assessment public opinions factors (World Bank, 2021) 

 

Greece, and Bulgaria that are the lowest spenders. 

Both Latvia and Bulgaria vaccinate less than 7% of 

population based on latest information. 

In every European country immunizations to protect 

against diphtheria, whooping cough and tetanus 

(DPT immunization) are given to children. DPT vac-

cine is compulsory, and the number of vaccinated 

children may indicate the organization of the im-

munization system. Despite this, the percent of im-

munized children ages 12-23 months varies signifi-

cantly from 85% in Austria to 99% in Greece, Lat-

via, Luxemburg, and Portugal. At the same time Lat-

via and Luxemburg are among the five countries 

with the lowest Covid-19 vaccination rates. 

To run a regression analysis the data for comparison 

and assessment government vaccine administration 

factors were tested with a Chi-square test and 

heteroskedasticity test. The data are truly 

independent. 

A regression analysis was done in Excel using the 

Regression data analysis tool. The result is displayed 

in Table 1. 

The coefficient of determination (the R-square value 

in table 1) measures the proportion of variation in the 

vaccination rate explained by the government vac-

cine administration factors. The higher correlation’s 

strength is preferred (Kozlovskyi et al., 2020). At 

first 17.95% of the vaccination rate variation is ex-

plained by the GDP per capita, 32.76% is explained 

by the government health expenditure per capita, and 

17.18% is explained by organization of immuniza-

tion’s system. Evert week the impact of the govern-

ment vaccine administration factors increases.  

The value of significance F in table 1 shows if the re-

gression analysis results are reliable. It should be 

less than 0.05. For every factor of the government 

vaccine administration significance F is more than 

0.05. It means that the impact of the government vac-

cine administration factors should be rejected. 

Also, none of the factors of the government vaccine 

administration have a significant effect on the vac-

cination rate. To reach this conclusion the value of t-

statistics in table 1 was compared with critical value 

of the student’s test of freedom 21 and 5% signifi-

cance level. 
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Table 2. A regression analysis result for public opinions factors 

 R-square Significance F t-statistics Coefficient 

Positive public opinion 

1 week 0.4767 0.0248 2.4251 15.103 

2 week 0.4521 0.0346 2.2668 18.208 

3 week 0.4301 0.0456 2.1310 19.684 

Negative public opinion 

1 week 0.5731 0.0052 -3.1282 -12.596 

2 week 0.5561 0.0072 -2.9914 -15.53 

3 week 0.5108 0.0151 -2.6575 -16.213 

Death rate per 1 million 

1 week 0.3369 0.1251 -1.6006 -0.0015 

2 week 0.2877 0.1940 -1.3438 -0.00147 

3 week 0.2221 0.3205 -1.0187 -0.00145 

 

The mean change of the vaccination rate for one unit 

of change in the government vaccine administration 

factors also increase. It can be seen from the regres-

sion coefficient in table 1. The trend in the regression 

coefficients change is fully consistent with the trend 

in the R-square value change. So the government 

vaccine administration factors are becoming to in-

spire confidence for population. 

Comparison and assessment of factors affecting the 

Covid-19 vaccination level in European countries al-

lows concluding that government vaccine admin-

istration factors do not significantly affect vaccina-

tion rates. 

Data for comparison the public opinions factors were 

taken from World Bank databases and Survey Public 

opinion on Covid-19 vaccination in the EU (fig. 3). 

In Ireland, Italy, and Lithuania approximately a third 

of the population want to get vaccinated as soon as 

possible. In Bulgaria, France, and Slovenia approxi-

mately a half of the population are not going to vac-

cinate or do not have any opinion.  The mortality rate 

for Covid-19 differs and may have an impact on pub-

lic opinion about vaccination. For example, while in 

Czech Republic it has reached 2445 death per 1 mil-

lion, in Finland it is 149 deaths per 1 million. 

For assessing factors of the public opinions affecting 

the vaccination level in European countries regres-

sion analysis are run in Excel. The result is displayed 

in Table 2. 

A measure of the correlation’s strength (R-square in 

table 2) between negative public opinion and vac-

cination rate in European countries is the highest. 

For the first week it means that 57.31% of the varia-

tion in vaccinated rate can be explained by variations 

in negative public opinion. R-square is lowest for the 

factor Death rate per 1 million, but still higher than 

for government vaccine administration factors. Fur-

ther the R-square decrease for all public opinions 

factors.  

Since significance F is less than 0.05 for both nega-

tive and positive public opinion factors, results are 

reliable. 

According to t-statistics in table 2 the factors of the 

negative and positive public opinion have  a  signifi- 

cant effect on the vaccination rate in contrast to fac-

tor Death rate per 1 million. 

The trend in the regression coefficients change is the 

opposite of the R-square in table 2. It means that de-

spite of the vaccination’s result, the population is not 

apt to change its first opinion. 

Comparison and assessment of public opinion fac-

tors affecting the Covid-19 vaccination level in Eu-

ropean countries allows concluding that negative 

public opinion affect vaccination rates the most. 

 

Discussion 

 

While a regression analysis result for government 

vaccine administration factors shows that none of the 

factors have a significant effect on the vaccinated 

rate in European countries, a regression analysis re-

sult for public opinions factors, especially for nega-

tive public opinion, have an effect.  

In the current context of the Covid-19 pandemic, 

public opinion on this issue has a more significant 

impact on the vaccination process itself. We can ob-

serve such a situation in Israel, where more than 50% 

of the population (as of 01.04.2021) received the 

Pfizer vaccine, but as soon as the question of the 

quality of this vaccine arose, public opinion began to 

prevail and the State of Israel suspended the pur-

chase of this vaccine and even the payment for pre-

vious supplies. This problem has become unique 

from the point of view. We have witnessed such a 

situation when the opinion of society has become 

more important than the opinion of the state with its 

health policy, state guarantees and financial instru-

ments and opportunities. A unique situation with 

vaccination has developed in Ukraine. To stimulate 

the vaccination process, the state of Ukraine adopted 

a law that is unique from the economic point of view, 

which removes liability from vaccine manufacturers 

in the event of negative consequences of vaccination 

(Law of Ukraine No.1353-IX, 19.03.2021). Ukraine 

took responsibility for the negative consequences on 

itself, but the process of vaccination against this in 

the country did not accelerate. Ukraine ranks one of 

the  last  places  in  Europe  for  vaccination  against  
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Covid-19. All these factors indicate that society 

needs to be influenced through new instruments. 

These tools can be both compulsory vaccination and 

information policy that can guarantee high quality 

vaccines. Individualistic society is less prone to risk 

getting vaccination that may be needed to control the 

pandemic. 

On the other hand, as it can be seen the correlation’s 

strength between the factors of government vaccine 

administration and vaccination rate increases and the 

factors of public opinion and vaccination rate de-

creases. Over the time it is likely that factors of gov-

ernment vaccine administration come out on the top. 

The main criterion by which comparison and assess-

ment of factors affecting the Covid-19 vaccination 

level is carried out is correlation’s strength (R-square 

in table 1, 2) between factors. Despite the fact that 

R-square do not show a high correlation, in new pan-

demic condition it can be used to determine the value 

of the assumptions being tested and results can be-

come part of any policy discussion.  

 

Conclusion 

 

As a result of studying the problem of vaccination 

and the factors that influence this process in Euro-

pean countries, the following conclusions can be 

drawn (results of regression analysis): 

− the GDP for capita has a negligible correlation 

with the vaccinated rate, its values increases, the 

reliability of the model is low but it improves; 

− the government health expenditure for capita 

has a low positive correlation with the vac-

cinated rate, its values increases, the reliability 

of the model is likely to be high in a few time; 

− the immunization system has a lowest correla-

tion with the vaccinated rate, the reliability of 

the model shows no significant tendency to im-

prove; 

− the part of the population who are ready to be 

vaccinated as soon as possible has a low positive 

correlation with the vaccinated rate, its values 

decreases, the reliability of the model is likely to 

deteriorate; 

− the part of the population who are not ready to 

be vaccinated at all has a moderate negative cor-

relation with the vaccinated rate, its values de-

creases, the reliability of the model is high; 

− the mortality rate for Covid-19 has a negligible 

correlation with the vaccinated rate, its values 

decreases, the reliability of the model is not 

enough. 

Comparison and assessment of factors affecting the 

Covid-19 vaccination level allows concluding that 

public opinions factors are more important in pan-

demic and have more impact on the vaccination rate. 

Regardless of vaccination results public opinions 

factors are not easy to change. In a few time the gov-

ernment health expenditure for capita is likely to 

have the greatest impact on the vaccination level in 

European countries. Other factors do not have a sig-

nificant impact. 
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