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Abstract

:

The main aim of this work was to identify and present the situation and changes in the level of expenditure on healthcare in the European Union in the years 2013–2017. This involved an analysis of the available literature on healthcare financing, data from the EUROSTAT database. For this work, the comparative method was used, dynamics indicators were used, the Gini concentration coefficient was calculated, and the degree of concentration was presented using the Lorenz curve. Pearson’s linear correlation coefficients were also used. A descriptive, tabular and graphic method was used to present the test results that were obtained. A high concentration of expenditure on healthcare was found in the EU countries with the largest population and that are the most economically developed. These results also relate to these expenses on a per capita basis. The main factor differentiating the level of healthcare financing was the level of economic development. This regularity was confirmed in the statement of expenditure per capita, the relationship between this expenditure and the value of GDP and the results obtained when calculating the correlation between expenditure and economic development. In addition to the economic situation, an important factor determining the amount of expenditure on healthcare was the percentage of the country’s population that are older people.
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1. Introduction


Health is of great importance to individual people and to society [1,2]. Healthcare is one of the most important ways to reduce the incidence of ill health and illness [3]. The availability of healthcare determines people’s quality of life [4]. The term health protection refers to all activities that directly or indirectly affect the prevention, maintenance and improvement of the state of health of the population [5,6]. The concept of healthcare includes services provided as part of traditional health services (such as hospital services), but also includes activities in other sectors of the economy, such as: social care, palliative care, protection and shaping the natural environment, health behaviors (physical activity, proper nutrition or avoiding stimulants), creating good living conditions for the population, etc. [7,8]. The healthcare system includes healthcare (healing medicine), management of health activities, sources of financing expenditure on healthcare, as well as health and protection (public health activities) [9,10,11].



Healthcare expenditure is very high in many countries. For example, it currently accounts for 17% of GDP in the US and is expected to increase by up to 33% by 2050 [12,13,14]. There are various models for financing healthcare. In Great Britain, healthcare has been the domain of the state, and healthcare expenditure on this has accounted for as much as 17% of all government expenditure [15,16]. Healthcare has become one of the most important elements of expenditure, investment and employment in a developed economy. There is a strong connection between healthcare expenditure and the economic well-being of a country and its citizens [17,18,19,20,21]. Public private partnerships are used in many countries, including in the healthcare sector. As a result of these partnerships, expenditure on the important social goal of providing a good healthcare system can be increased [22]. In economically developed countries, the main problem in healthcare is soft budget constraints, which contribute to the indebtedness of national and local governments. In post-socialist countries, the main problem involving healthcare is the lack of neutrality of private and public entities operating in the sector [23,24,25,26].



The healthcare system in the European Union, including in each member state, operates under specific political, economic and institutional conditions. Legal acts issued at various levels, such as the Constitution, international agreements, regulations, directives and EU decisions as well as national and local laws and regulations, are of great importance to the sector [27,28,29,30,31].



Financing healthcare means accumulating funds for this purpose and ensuring proper distribution methods exist for these funds, thereby enabling spending in a way that meets the health needs of society. There are four commonly used models for financing healthcare. The National Health System was created using the Beveridge model. The source of its financing is taxes, and the state is responsible for health protection. Only basic medical services are provided by this system, therefore making voluntary health insurance available is necessary to obtain other types of medical services. The model comes from Great Britain and is also used in Denmark, Portugal, Spain, Greece, Sweden and Finland [32,33,34]. Under the Bismarck model, the source of financing is insurance premiums paid by the employee and the employer to independent health insurance funds. Special purpose funds are created, and public authorities are still responsible for the organization of insurance coverage. Health services are provided by public and private medical units that are financed based on signed contracts. Wealthy people do not participate in this insurance system, so they are directed to private entities in the case of illness. This model is used in Germany, Austria, Belgium, the Netherlands and France [35,36,37]. The residual model involves releasing the state from the obligation to provide citizens with access to health services. Subsidies from public funds are small, and the primary source of healthcare financing is private insurers operating under the supervision of medical organizations. Society is responsible for its own health. Publicly funded assistance programs are only available for people without an income or with a low income. This model is found in the USA [38,39]. Under the Semašek model, the state assumes full responsibility for the health of the society. As a result, the only source of financing under this model is the state budget. All healthcare facilities are public and there is no healthcare private sector. Citizens have free access to the full package of health services. This model was used in socialist countries, as well as in Poland until 1998 [40,41,42,43]. Regardless of the model employed, there is no limit to the demand for healthcare services. There is also no national healthcare system in which the level of expenditure is sufficient to meet all healthcare requirements [44,45]. Research into health expenditure in EU countries has been carried out by many researchers. Kerem et al. [46] stated that in the EU, there was no homogenization of healthcare expenditure and health policy. Economic growth did not affect any EU healthcare standardization trends.



Hitiris [47] stated that healthcare expenditure depends primarily on a country’s level of economic development and the structure of its population, while only convergence in economic performance and the standards of living can lead to a convergence of health expenditure standards. Krakowińska [48] compared expenditure on healthcare in Poland and other European countries. She found that there is a close correlation between GDP per capita and health expenditure. Skrzypczak and Rogoś [49] stated that healthcare spending in EU countries usually grew faster than economic growth measured by GDP. Wasiak and Szeląg [50] proved that the increase in expenditure on health services has been caused by demographic changes in the European Union countries. Due to the aging of societies, countries will be forced to allocate more funds for health purposes. Leśniowska-Gontarz [51] pointed out that the increase in spending on healthcare could become an impulse for developing the private healthcare sector. Concerning a larger number of countries, this subject from outside Europe was dealt with by many authors. Results by Hitiris and Posnett [52] confirm the importance of GDP as a determinant of health spending, with an estimated income elasticity at or around unity, and suggest that OECD countries should not be regarded as a single, homogeneous group. According to Zweifel et al. [53], the limited impact of age on healthcare expenditure suggests that population aging may contribute much less to the healthcare sector’s future growth than claimed by most observers. Payne et al. [54] found that reduced mortality and low growth in the costs associated with dying could reduce forecasted healthcare expenditures, but high growth in expenditures for those not close to death and nonhospital services could create new economic pressures on healthcare systems. Baltagi and Moscone [55] suggest that healthcare is a necessity rather than a luxury, with an elasticity much smaller than that estimated in previous studies. De Meijer et al. [56] found that population aging reinforces medical technology’s influence on health expenditure growth and vice versa. Khan and Mahumud [57] have researched 9 South-East Asian regional countries. They found that a one percentage point increase in GDP per capita increased private healthcare expenditure by 1.128%, while public expenditure increased by only 0.412%. Fazaeli et al.’s [58] research verifies that healthcare is not a luxury good and income has a robust relationship to health expenditures in OPEC countries. Baltagi et al. [59] investigate the long-run economic relationship between healthcare expenditure and income in the world using data on 167 countries over the period 1995–2012, collected from the World Bank data set. It was concluded that the size of income elasticity depends on different countries’ positions in the global income distribution, with poorer countries showing higher elasticity. Apergis et al. [60] investigate the long-run dynamics between healthcare expenditure and environmental pollution across four global income groups. The analysis uses data from 178 countries, spanning the period 1995–2017. It was found that a 1% increase in national income increased health expenditure by 7.2% in the full sample, and 9.3%, 8.6%, 6.8%, and 2.9% for low, low-middle, upper-middle, and high-income groups, respectively, while a 1% increase in CO2 emissions increased health expenditure by 2.5% in the full sample, and 2.9%, 1.2%, 2.3% and 2.6% across these four income groups.



Sustainable development is about achieving multiple goals. One of them is to improve the health of the population [61]. Such actions must take into account the economic and social aspects. The social aspect includes health protection. Public health in the context of sustainable development is a team of health-related factors that impact the person (unit) and its surroundings [62,63,64,65]. In the case of healthcare, it is essential to reduce inequalities in access to health services. All societies devote considerable resources to maintaining and improving health. Such activities are integral to the sustainable development strategy [66,67,68,69]. Therefore, healthcare expenditure and appropriate use are essential [70]. The research problem of the subject matter is not new. There have already been researched health expenditures and their relationship to the level of economic development of countries. However, there was no current research on this problem, especially concerning EU countries.



The article aimed to recognize and present the current situation and changes in healthcare expenditure in the European Union countries. The specific objectives were to determine the level of concentration of expenditure on healthcare in EU countries, their directions, the level of this type of expenditure per person, their importance in GDP, and the relationship with the economic situation. The hypothesis was put forward according to which expenditure on healthcare in the European Union was strongly concentrated in several EU countries.



The article consists of an introduction, which presents the importance of financing healthcare, mainly from an economic and social perspective. The next part describes the research methods used in the article. The research results relate to the economic aspects of health protection. In part devoted to the discussion, the obtained research results were confronted with other scientists’ research results. The final part of the article contains a summary. The research hypotheses were also verified.




2. Materials and Methods


All EU Member States were selected for research as of 31 December 2017 (28 countries). The research period concerned the years 2013–2017. Sources of materials were literature on the subject and Eurostat data. The analysis and presentation of materials, descriptive, tabular, graphic methods, dynamics indices with a constant and variable basis, Gini concentration coefficient, concentration analysis using the Lorenz curve, and Pearson linear correlation coefficient were used.



The first stage of the research presents the share of individual countries in health expenditure in the EU. The aim was to show the existing differences and inequalities between countries in this aspect. Next, the Gini concentration coefficient was calculated. Thanks to that, it was possible to determine the concentration level of healthcare expenditure in the EU countries. It was measured based on the value of health expenditure in EU countries. If such expenditures concerned only one country, the coefficient would be 1. If they are spread over more countries, the coefficient becomes lower. The closer to 0, the more even the distribution of healthcare expenditures among EU countries is. The Lorenz curve is a graphical representation of the concentration of health spending in EU countries.



The Gini coefficient is a statistical measure of economic inequality in a population. It measures the unevenness (concentration) of the distribution of a random variable. The coefficient can be represented by the formula [71]:


  G  ( y )  =    ∑  i = 1  n   (  2 i − n − 1  )  ×  y i     n 2  ×  y ¯     



(1)




where:




	
n—number of observations,



	
   y i   —value of the “i-th” observation,



	
   y ¯   —the average value of all observations, i.e.,    y ¯  =  1 n   ∑  i = 1  n   y i   








  0 ≤  y 1  ≤  y 2  ≤ … ≤  y n   ∑  i = 1  n   y i  > 0  (   x h  ,  z h   )    The Lorenz curve is a graphical representation of the distribution of income inequality or wealth inequality. It determines the degree of concentration of a one-dimensional random variable distribution [72]. With sorted observations yi, which are non-negative values   0 ≤  y 1  ≤  y 2  ≤ … ≤  y n   ,    ∑  i = 1  n   y i  > 0  , the Lorenz curve is a polyline which apexes    (   x h  ,  z h   )   , for h = 0, 1, …, n, have the following coordinates:


    x 0  =  z 0  = 0   ,                      x h  =  h n    ,                      z h  =    ∑  i = 1  h   y i     ∑  i = 1  n   y i    .   



(2)







The Gini coefficient is the area between the Lorenz curve and the unit square’s diagonal multiplied by 2.



In the third stage of the research, expenditure on healthcare per capita was presented. Countries differed in population size. Such a reference for expenditure per capita enabled a better comparison of countries. Another important indicator was the share of health expenditure in GDP. The use of both indicators made it possible to determine the level of healthcare support in individual countries, both based on society’s welfare and the importance of this sector in the national economy.



In the fourth stage of the research, the dynamics indicators for total healthcare expenditure and per capita were calculated. As a result, data on the directions and strength of healthcare spending changes in individual EU countries were obtained. The dynamics indicators with a fixed base and a variable base were used. The dynamics indicators with a fixed base are determined as follows [73]:


   i =    y n     y 0        or   i =    y n     y 0    ⋅ 100 %   



(3)




where:    y n   —the level of the phenomenon in a certain period,    y 0   —the level of the phenomenon during the reference period.



The dynamics indicators based on a variable basis are defined as follows [73]:


   i =    y n  −  y  n − 1          y  n − 1         or   i =    y n  −  y  n − 1          y  n − 1     · 100 %     



(4)




where:    y n   —the level of the phenomenon in a certain period,    y  n − 1    —the level of the phenomenon in the previous period.



In the fifth stage, the relationship between the value of healthcare expenditure in EU countries and the economy’s parameters was examined. The parameters were chosen intentionally based on the review of the literature [46,48,49]. The parameters highlight the most important aspects related to the economy of the country. Thanks to this research, it was determined which parameters are essential and their strength regarding healthcare expenditure. Expenditure on healthcare is presented in total and per capita.



Pearson’s linear correlation coefficient is a measure of the strength of a straight-line relationship between two measurable features. It is represented by the equation [74]:


   r  X Y   =   C  (  X , Y  )         S X   2  ·    S Y   2      =     ∑  i = 1  n   −  (   x i  −  x ˉ   )   (   y i  −  y ˉ   )        ∑  i = 1  n      (   x i  −  x ¯   )   2  ⋅   ∑  1 = 1  n      (   y i  −  y ¯   )   2      =   C  (  X , Y  )     S X  ·  S Y     



(5)




where:




	
C(X,Y)—covariance between the X and Y features,



	
     S X   2   —X feature variance,



	
     S Y   2   —Y feature variance,



	
   S X   —X feature’s standard deviation,



	
   S Y   —Y feature’s standard deviation.








The linear correlation coefficient is considered as the normalized covariance. Correlation takes values in the range (−1, 1).



In the final stage of the research, a regression analysis was performed. For this purpose, multiple least squares regression was used. All variables used in the study of the Pearson correlation coefficient were used for the analysis. Thanks to this, it was possible to build models and determine which variables and to what extent affect healthcare expenditure. Two models were built, i.e., for the total expenditure and per capita. As a result, it was found whether differences were depending on the way health expenditure is presented. The multivariable regression function can be written as follows [75]:


Y = α0 + α1X1 + α2X2 + … + αkXk + ξ



(6)




where:




	
Y—dependent variable,



	
Xi—independent variables (i = 1, 2, …, k),



	
ξ—random variable,



	
α0—intercept of regression function,



	
αi—structural parameters of the model (i = 1, 2, …, k).









3. Results


Expenditures for healthcare from all public and private institutions have been steadily increasing. In 2013, EUR 1353 billion was spent across the EU-28, and EUR 1481 billion in 2017, an increase of 11.7%. It seems logical that countries with the largest human populations and a high level of economic development spend most on healthcare. The top five countries were the most populous EU countries (Table 1). The next places were, however, occupied by less populated but significantly developed countries. The smallest and poorest countries were at the end of the list. It can be seen that the changes in the structure in individual years were small. In years 2013–2017, the largest expenditure increases were recorded in the smallest countries (in terms of population), such as Malta (50%), Estonia (33%), Latvia (31%), and Lithuania (27%), but also larger (but poorer) countries, like Romania (30%) and Bulgaria (by 27%). Healthcare expenditure decreased only in Greece.



The Gini coefficient was used to determine the concentration of healthcare expenditure in EU countries. This coefficient is a correct and commonly used measure of inequality because it satisfies all axioms postulated in this field [76]. It assumes values in the range of 0 to 1. A result close to 1 means a very high concentration in one place of production, while close to 0 indicates the dispersion of business. The data concerned 2017 and covered all EU countries. The Gini coefficient calculated from the sample for healthcare expenditure was 0.71, and the estimated coefficient for the population was 0.73. There is a very high healthcare expenditure concentration, mainly in countries with the largest population and the most economically developed.



Additionally, the diversity was presented using the Lorenz concentration curve [77] and (Figure 1). In 2013, the Gini coefficients for healthcare expenditure were identical. The level of concentration of these expenses has not changed. Healthcare financing in absolute numbers without reference to the population can be misleading. Another aspect is taking into account the capabilities of individual countries and their economies.



The presentation of healthcare expenditure per capita shows an accurate scale of support. This time, the top three countries were the wealthiest countries with smaller populations, such as Sweden, Denmark, and Luxembourg, who spent over EUR 5000 in 2017 per inhabitant (Table 2). Germany was only in the fourth position, with 4.4 thousand. Euro per capita in 2017. In general, the EU leaders were the most economically developed in the ranking, while at the bottom, all countries from Central and Eastern Europe were admitted to the EU during the recent enlargements. In seven countries, the level of healthcare expenditure per capita in 2017 did not exceed EUR 1000. Therefore, the disparities between Western and Eastern Europe were substantial. In 2013–2017, healthcare expenditure per EU citizen increased from 2674 to 2973 euros or 10%.



The share of healthcare expenditure in GDP is another important indicator. Regularities were similar to those for the total expenditure and per capita, but some exceptions to the rule (Figure 2). Again, the highest results were achieved in Western European countries with the largest populations and the most economically developed and the oldest societies. On average, in the EU in 2017, 9.81% of GDP was spent on healthcare. The first seven countries reached 10–11% of GDP. In turn, the lowest share was in Romania and interestingly in Luxembourg (5% each). The smallest share was also achieved in all countries of Central and Eastern Europe with relatively young societies. In the case of this indicator, the disparities between individual countries were not very large. Each country tried to support health protection, depending on the level of economic development.



Dynamics indicators were used to determine changes in the expenditure level on healthcare in total and per capita. They were calculated for each year, assuming that the result was compared to the previous year. In the second option, the calculations cover the entire period. At that time, expenditure was compared from 2017 to 2013 (Table 3). It can be seen that expenditure on healthcare usually increased systematically every year. The exceptions were 2014 (declines were recorded in the Czech Republic, Greece, Cyprus, and Slovakia), 2016 (declines only in Great Britain), and 2017 (in Great Britain and Greece). The decrease in healthcare expenditure was recorded only in Greece. In the case of dynamics indicators for healthcare expenditure per capita, regularities were similar to those for total expenditure. As a rule, the indicators were at a similar level. Possible changes in the size of the population of countries could have caused more enormous differences.



To determine the relationship between the value of expenditure on healthcare in EU countries and the basic parameters of the economy, Pearson’s linear correlation coefficients were calculated [78] (Table 4). p = 0.05 was used as the limit of significance. Correlation coefficients were calculated for EU countries in individual years and the entire period 2013–2017. The study tried to check the correlation, which does not indicate that a given factor affects another, but a strong or weak relationship between them.



Significant and substantial positive relations between the expenditure on healthcare and the value of GDP and the value of exports and imports of goods and services were found. Changes in this type of expenditure were very strongly linked to the situation in the economy. In the case of the economic parameter per capita (GDP per capita), no significant relationships were found with the value of healthcare expenditure. Expenses for health protection per inhabitant have also been compared with economic parameters. The strength of the relationship was average. Only when comparing parameters related to one inhabitant, a very high positive correlation was achieved.



Subsequently, multiple regression models using the least-squares method for total healthcare expenditure and per capita for the entire EU were developed. For the model’s construction, the same parameters for Pearson’s linear correlation coefficients were explanatory variables. Explanatory variables used for the study:




	
X1—GDP value (billions of euros),



	
X2—value of GDP per capita (euro),



	
X3—export of goods and services (billions of euros),



	
X4—import of good and services (billions of euros).








Models cover the situation across the EU. Aggregated data were used, i.e., total expenditure on healthcare in the EU and per capita. Two models were prepared. In the case of individual dependent variables, various explanatory variables entered the models. The models with the highest significance level were selected. The p-value for all dependent variables was less than 0.05. This means the significance of individual parameters and the importance of the model. Model estimation parameters, such as the residual standard error, were also low. Table 5 and Table 6 show verification of the regression model’s level of fit for healthcare expenditure. The results are as follows.



For total healthcare expenditure:


Y = −37,180.4 + 0.112143 X1 − 7.63131 X3 + 7.26564 X4



(7)







For per capita spending on healthcare:


Y = 542.55 + 0.000157 X1



(8)







The dependencies were confirmed with the correlation. Expenditure on the protection of health depended mainly on the value of GDP. Wealthier countries with a higher GDP value allocated substantial spending on healthcare, while poorer countries are not. The model also includes parameters determining a given economy’s situation, such as the value of exports and imports. These parameters are evidence of the economic situation [79,80]. On the other hand, expenditure on healthcare per capita depended only on the value of GDP. Large, economically developed countries in the EU generally allocated more money to healthcare. In turn, small, economically undeveloped countries usually spent less on health protection.




4. Discussion


The healthcare system affects the entire society. Its processes and activities cause externalities. The health budgets of most European countries are too low [69,81]. Expenditure on health protection should be higher, as they constitute an element influencing social development [82,83,84]. There are socioeconomic inequalities in health protection in Europe, as already proven in research from the 1980s [85]. The European Union encouraged action in many countries, creating a framework and principles for combating health inequalities. However, these measures mainly addressed inequalities based on gender, education, and population income [86,87,88]. Each EU country has a healthcare system that is adapted to its socioeconomic situation [89].



In Strzelecka studies [90], concerning health systems’ financing, the best was rated Sweden and Germany, and the worst Greece and Italy. The division between regions was visible. In the northern and western regions of Europe, funding for health protection was higher than in the southern or eastern regions. Rutkowska-Podołowska et al. [91] found that policymakers in Europe are focusing on reducing healthcare spending without drastically reducing the scope of public health services. Such regularities also appeared in other studies [92,93,94,95]. Based on the authors’ analyses, it can be concluded that these activities were ineffective because healthcare expenditure was systematically growing in almost all EU countries. Particularly in Eastern European countries, efforts were made to achieve health protection standards in Western European countries. It was, therefore, necessary to increase expenses for this purpose [96,97]. A study by Luengo-Fernandez et al. [98] presents an analysis of the costs associated with strokes in European countries. Healthcare costs for stroke have been found to increase with the aging of the population. In this case, it is necessary to allocate more financial resources to healthcare.



Previous studies have shown that GDP is the most important factor influencing healthcare spending [99,100,101,102,103,104,105,106,107,108]. It was an economic factor. Studies by Keegan et al. [109] found that public health expenditure is insensitive to the downturn in times of economic recession. Only in the event of a large economic recession has there been a considerable reduction in public health expenditure. In the private sector, these dependencies were more visible, and the reduction of healthcare spending took place even with a slight deterioration of the country’s economic situation. Other parameters were also indicated, but their impact was less significant. They mentioned among age dependency ratio and epidemiological needs, advancements in medical technology, health system characteristics, out-of-pocket health expenditures, population disease pattern, health insurance system, number of physicians, number of prescribed drugs per person, number of hospitals, crude birth rate, literacy rate and life expectancy at birth. These were factors related to the demographic situation and the condition of the health service in a given country [110,111,112,113,114,115].



Research by other authors found that healthcare expenditure depends on the level of development of a given society. Additionally, these countries are following the same path. Features of economically developed countries include aging of the population, technological progress, and high health insurance levels. Only the convergence of countries’ economic development and living standards can lead to a convergence of health spending. Such regularities were found, among others, in research by Hitiris [47], Barros [116], Nixon [117], Hitiris and Nixon [118], Narayan [119], Panopoulou and Pantelidis [120]; Lau et al. [121], Pekkurnaz [122]. These regularities are not always accurately reproduced. There are periods when there is structural reform of the health service. Then, expenditure on healthcare may differ from the general model. The presented research explains why there are such large differences between EU countries regarding healthcare expenditure. These are the different levels of economic development and society, which directly translates into healthcare spending. When these differences are eliminated, the healthcare expenditure per capita should be at a similar level, or at least the differences will not be so meaningful.




5. Conclusions


Expenditure on healthcare in the EU countries has been steadily growing. However, there were disproportions between individual countries. The most money for healthcare was spent in countries with the largest population and economically most developed. In turn, the smallest funds were allocated in countries with the smallest human populations and with the lowest incomes. A very high level of concentration of these expenses was recorded in several Western European countries. In the years 2013–2017, there were virtually no changes.



The total level of expenditure on healthcare can be misleading, so it is better to show these expenses per capita. The wealthiest countries with small populations found themselves in the top three. In this case, the essential factor was the level of economic development. There were considerable disproportions between western and eastern Europe.



The importance of healthcare expenditure in the economy was presented using the share of this expenditure in GDP. The disparities between countries were less significant, but the division into more and less prosperous Europe was still visible. It means that each country treated the protection of residents’ health as an essential aspect of financial policy and adapted such expenses to the economy’s condition. The calculated correlation coefficients showed a substantial positive relationship between the value of healthcare expenditure in individual EU countries and the economy’s parameters. One should also compare absolute values in pairs. Other comparisons should relate to indicators relating to results per capita. The results will then confirm the tremendous relationship between expenditure on healthcare and its economic situation.



The research also confirmed that the level of GDP had an enormous impact on healthcare spending. Based on the literature review, it can be concluded that the similarity in the economic development of countries results from their similarity in the level of healthcare financing. In the EU, countries are still quite diversified in economic terms, so there were significant differences in the level of financing healthcare expenditure.



Based on the conducted research, it can be concluded that with the economic development, the level of expenditure on healthcare and their share in GDP generally increases. Thus, economic factors have an enormous impact on the financing of healthcare. Of course, other factors, such as an aging population, also need to be considered. Determining the impact of individual factors on health protection requires in-depth research.



The obstacle in conducting the research was the access to complete data for the analysis for all EU countries. The analysis covered the years 2013–2017. For this period, complete and comparable data for all EU countries were available. Before 2013, the data did not cover all countries. No information was available for 2018 and 2019 at the time of data collection. The short duration of the studies may affect the interpretation of the results obtained. The performed analysis may be deepened in the coming years. Then, with a more extended period, the interpretation of the results will contain fewer errors.
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Figure 1. Lorenz concentration curve for healthcare expenditure in EU countries in 2017. Source: Own study based on Eurostat. 
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Figure 2. The share of healthcare expenditure in GDP in EU countries in 2017. Source: Own study based on Eurostat. 
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Table 1. Share of individual countries in healthcare expenditure in the EU in 2013–2017.






Table 1. Share of individual countries in healthcare expenditure in the EU in 2013–2017.





	
Countries

	
Share of Countries in Healthcare Expenditure in Years (%)




	
2013

	
2014

	
2015

	
2016

	
2017






	
Germany

	
22.83

	
22.98

	
23.04

	
23.75

	
24.38




	
France

	
17.89

	
17.75

	
17.17

	
17.32

	
17.18




	
Great Britain

	
14.97

	
15.92

	
17.24

	
15.74

	
14.90




	
Italy

	
10.62

	
10.43

	
10.12

	
10.13

	
10.10




	
Spain

	
6.84

	
6.68

	
6.71

	
6.78

	
6.85




	
Netherlands

	
5.17

	
5.06

	
4.86

	
4.93

	
4.92




	
Sweden

	
3.57

	
3.44

	
3.37

	
3.43

	
3.46




	
Belgium

	
3.01

	
2.97

	
2.88

	
2.95

	
3.00




	
Austria

	
2.46

	
2.46

	
2.43

	
2.51

	
2.54




	
Denmark

	
1.94

	
1.93

	
1.90

	
1.94

	
1.96




	
Poland

	
1.86

	
1.83

	
1.86

	
1.87

	
1.85




	
Ireland

	
1.37

	
1.34

	
1.31

	
1.36

	
1.40




	
Finland

	
1.43

	
1.39

	
1.39

	
1.38

	
1.36




	
Portugal

	
1.14

	
1.11

	
1.10

	
1.14

	
1.15




	
Greece

	
1.12

	
1.01

	
0.98

	
0.99

	
0.96




	
Czech Republic

	
0.91

	
0.86

	
0.83

	
0.85

	
0.92




	
Romania

	
0.55

	
0.54

	
0.54

	
0.57

	
0.64




	
Hungary

	
0.55

	
0.53

	
0.53

	
0.55

	
0.56




	
Slovakia

	
0.41

	
0.37

	
0.37

	
0.38

	
0.38




	
Bulgaria

	
0.24

	
0.26

	
0.25

	
0.27

	
0.28




	
Slovenia

	
0.22

	
0.23

	
0.23

	
0.23

	
0.23




	
Croatia

	
0.21

	
0.21

	
0.21

	
0.21

	
0.22




	
Luxembourg

	
0.19

	
0.20

	
0.19

	
0.20

	
0.20




	
Lithuania

	
0.16

	
0.16

	
0.17

	
0.17

	
0.18




	
Latvia

	
0.09

	
0.09

	
0.09

	
0.11

	
0.11




	
Estonia

	
0.08

	
0.09

	
0.09

	
0.10

	
0.10




	
Cyprus

	
0.09

	
0.09

	
0.08

	
0.08

	
0.09




	
Malta

	
0.05

	
0.06

	
0.06

	
0.06

	
0.07








Source: Own study based on Eurostat.
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Table 2. Expenditures for healthcare per capita in EU countries in 2013–2017.
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Countries

	
Expenditures in Years (euro)




	
2013

	
2014

	
2015

	
2016

	
2017






	
Sweden

	
5039

	
4972

	
5044

	
5123

	
5206




	
Denmark

	
4686

	
4790

	
4913

	
5014

	
5134




	
Luxembourg

	
4855

	
4975

	
4961

	
5009

	
5083




	
Germany

	
3831

	
3977

	
4138

	
4271

	
4459




	
Ireland

	
4002

	
4047

	
4095

	
4242

	
4395




	
Austria

	
3929

	
4042

	
4130

	
4248

	
4371




	
Netherlands

	
4160

	
4208

	
4205

	
4284

	
4346




	
Belgium

	
3646

	
3717

	
3749

	
3861

	
3992




	
France

	
3681

	
3751

	
3786

	
3844

	
3883




	
Finland

	
3554

	
3571

	
3718

	
3707

	
3742




	
Great Britain

	
3158

	
3455

	
3886

	
3553

	
3409




	
Italy

	
2385

	
2404

	
2445

	
2475

	
2523




	
Malta

	
1643

	
1830

	
1999

	
2076

	
2250




	
Spain

	
1985

	
2015

	
2121

	
2159

	
2221




	
Slovenia

	
1456

	
1552

	
1604

	
1660

	
1704




	
Portugal

	
1480

	
1501

	
1557

	
1632

	
1695




	
Cyprus

	
1452

	
1400

	
1425

	
1474

	
1528




	
Greece

	
1386

	
1304

	
1325

	
1356

	
1348




	
Czech Republic

	
1171

	
1139

	
1157

	
1193

	
1309




	
Estonia

	
863

	
933

	
1003

	
1072

	
1153




	
Slovakia

	
1031

	
970

	
999

	
1043

	
1052




	
Lithuania

	
726

	
773

	
834

	
900

	
963




	
Hungary

	
748

	
759

	
785

	
828

	
872




	
Latvia

	
612

	
647

	
702

	
794

	
829




	
Croatia

	
671

	
686

	
720

	
763

	
805




	
Poland

	
662

	
676

	
718

	
731

	
737




	
Bulgaria

	
453

	
504

	
518

	
556

	
591




	
Romania

	
374

	
380

	
400

	
432

	
494




	
EU-28

	
2674

	
2760

	
2881

	
2899

	
2953








Source: Own study based on Eurostat.
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Table 3. Dynamics indicators for parameters related to healthcare expenditure in EU countries.
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Countries

	
Dynamics Indicators in 2013–2017




	
Total Expenditures

	
Expenditure per Capita




	
Previous Year = 100

	
2013 = 100

	
Previous Year = 100

	
2013 = 100




	
2014

	
2015

	
2016

	
2017

	
2013–2017

	
2014

	
2015

	
2016

	
2017

	
2013–2017






	
Malta

	
114

	
112

	
106

	
111

	
150

	
111

	
109

	
104

	
108

	
137




	
Estonia

	
108

	
107

	
107

	
108

	
133

	
108

	
107

	
107

	
108

	
134




	
Latvia

	
105

	
108

	
112

	
103

	
131

	
106

	
108

	
113

	
104

	
135




	
Romania

	
101

	
105

	
107

	
114

	
130

	
102

	
105

	
108

	
114

	
132




	
Bulgaria

	
111

	
102

	
107

	
106

	
127

	
111

	
103

	
107

	
106

	
130




	
Lithuania

	
106

	
107

	
106

	
106

	
127

	
106

	
108

	
108

	
107

	
133




	
Germany

	
104

	
105

	
104

	
105

	
119

	
104

	
104

	
103

	
104

	
116




	
Slovenia

	
107

	
103

	
104

	
103

	
117

	
107

	
103

	
104

	
103

	
117




	
Croatia

	
102

	
104

	
105

	
104

	
116

	
102

	
105

	
106

	
106

	
120




	
Austria

	
104

	
103

	
104

	
104

	
115

	
103

	
102

	
103

	
103

	
111




	
Hungary

	
101

	
103

	
105

	
105

	
115

	
102

	
103

	
105

	
105

	
117




	
Luxembourg

	
105

	
102

	
103

	
104

	
115

	
102

	
100

	
101

	
101

	
105




	
Ireland

	
102

	
102

	
105

	
105

	
114

	
101

	
101

	
104

	
104

	
110




	
Portugal

	
101

	
103

	
104

	
104

	
113

	
101

	
104

	
105

	
104

	
115




	
Czech Republic

	
97

	
102

	
103

	
110

	
113

	
97

	
102

	
103

	
110

	
112




	
Denmark

	
103

	
103

	
103

	
103

	
112

	
102

	
103

	
102

	
102

	
110




	
Spain

	
101

	
105

	
102

	
103

	
112

	
102

	
105

	
102

	
103

	
112




	
EU-28

	
104

	
105

	
101

	
102

	
112

	
103

	
104

	
101

	
102

	
110




	
Belgium

	
102

	
101

	
104

	
104

	
112

	
102

	
101

	
103

	
103

	
109




	
Poland

	
102

	
106

	
102

	
101

	
111

	
102

	
106

	
102

	
101

	
111




	
Great Britain

	
110

	
113

	
92

	
97

	
111

	
109

	
112

	
91

	
96

	
108




	
Sweden

	
100

	
103

	
103

	
103

	
108

	
99

	
101

	
102

	
102

	
103




	
France

	
103

	
101

	
102

	
101

	
107

	
102

	
101

	
102

	
101

	
105




	
Finland

	
101

	
104

	
100

	
101

	
107

	
101

	
104

	
100

	
101

	
105




	
Netherlands

	
102

	
100

	
102

	
102

	
107

	
101

	
100

	
102

	
101

	
104




	
Italy

	
102

	
102

	
101

	
102

	
106

	
101

	
102

	
101

	
102

	
106




	
Cyprus

	
95

	
101

	
104

	
105

	
105

	
96

	
102

	
103

	
104

	
105




	
Slovakia

	
94

	
103

	
105

	
101

	
102

	
94

	
103

	
104

	
101

	
102




	
Greece

	
93

	
101

	
102

	
99

	
95

	
94

	
102

	
102

	
99

	
97








Source: Own study based on Eurostat.
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Table 4. Pearson’s linear correlation coefficients between the value of healthcare expenditure and economy parameters.
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Parameters

	
Pearson’s Linear Correlation Coefficients for Years




	
2013

	
2014

	
2015

	
2016

	
2017

	
2013–2017






	
Correlation coefficients between the value of healthcare expenditure




	

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value




	
GDP value

	
0.994

	
0.001

	
0.994

	
0.001

	
0.994

	
0.001

	
0.993

	
0.001

	
0.993

	
0.001

	
0.994

	
0.001




	
value of GDP per capita

	
0.229

	
0.242

	
0.230

	
0.239

	
0.225

	
0.249

	
0.202

	
0.302

	
0.187

	
0.341

	
0.215

	
0.011




	
export value

	
0.949

	
0.001

	
0.946

	
0.001

	
0.940

	
0.001

	
0.944

	
0.001

	
0.945

	
0.001

	
0.944

	
0.001




	
import value

	
0.966

	
0.001

	
0.966

	
0.001

	
0.965

	
0.001

	
0.964

	
0.001

	
0.964

	
0.001

	
0.963

	
0.001




	
Correlation coefficients between the value of healthcare expenditure per capita




	

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value

	
r

	
p-value




	
GDP value

	
0.381

	
0.045

	
0.395

	
0.037

	
0.419

	
0.027

	
0.403

	
0.034

	
0.395

	
0.038

	
0.400

	
0.001




	
value of GDP per capita

	
0.905

	
0.001

	
0.899

	
0.001

	
0.893

	
0.001

	
0.888

	
0.001

	
0.884

	
0.001

	
0.893

	
0.001




	
export value

	
0.470

	
0.012

	
0.483

	
0.009

	
0.505

	
0.006

	
0.495

	
0.007

	
0.492

	
0.008

	
0.491

	
0.001




	
import value

	
0.466

	
0.012

	
0.484

	
0.009

	
0.509

	
0.006

	
0.500

	
0.007

	
0.491

	
0.008

	
0.492

	
0.001








Source: Own study based on Eurostat.
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Table 5. Verification of the level of fit of the regression model for total healthcare expenditure.
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	Parameters
	Coefficient
	Std. Error
	t-Ratio
	p-Value





	const
	−37,180.4
	3680.11
	−10.10
	0.0628



	X1
	0.112143
	0.000401447
	27.3
	0.0023



	X3
	−7.63131
	0.147743
	−51.65
	0.0123



	X4
	7.26564
	0.144113
	50.42
	0.0126



	Mean dependent var
	1,442,939
	S.D. dependent var
	64,301.69
	



	Sum squared resid
	12,833.36
	S.E. of regression
	113.2844
	



	R-squared
	0.999999
	Adjusted R-squared
	0.999997
	



	F(5, 9)
	429,578.8
	p-value(F)
	0.001122
	



	Log-likelihood
	−26.72061
	Akaike criterion
	61.44121
	



	Schwarz criterion
	59.87896
	Hannan–Quinn
	57.24829
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Table 6. Verification the level of fit of the regression model for per capita spending on healthcare.
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	Parameters
	Coefficient
	Std. Error
	t-Ratio
	p-Value





	const
	542.554
	83.2008
	6.521
	0.0073



	X1
	0.000156986
	0.000005696
	27.56
	0.0001



	Mean dependent var
	2833.369
	S.D. dependent var
	113.8891
	



	Sum squared resid
	204.1051
	S.E. of regression
	8.248335
	



	R-squared
	0.996066
	Adjusted R-squared
	0.994755
	



	F(5, 9)
	759.5911
	p-value(F)
	0.000105
	



	Log-likelihood
	−16.36769
	Akaike criterion
	36.73537
	



	Schwarz criterion
	35.95425
	Hannan–Quinn
	34.63891
	
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






media/file4.png
Romania
Luxembourg
Poland
Latvia
Estonia
Lithuania
Cyprus
Slovakia
Croatia
Hungary
Ireland
Czech Republic
Bulgaria
Greece
Slovenia
Italy

Spain
Portugal
Finland
malta

Great Britain
EU-28
Netherlands
Denmark
Belgium
Austria
Sweden
France

Germany

0.00

12.00





nav.xhtml


  sustainability-13-00251


  
    		
      sustainability-13-00251
    


  




  





media/file0.png





media/file2.png
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

I 1
Lorenz curve






media/file3.jpg
e ]
O ]

ooy
Yoy e——

Y e e ]
e e
]
oo
[ e—
B e
Y e ————]

]

Bugara

Sovoma

ay

Span

poruga

Gt

Begum

oy






media/file1.jpg
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Lorenz curve

0.1 0.2

0.3

0.4

0.5

0.6

0.7

08

09






