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Abstract 

 
 The aim of this paper is to examine the determinants of healthcare expendi-
ture in Central and Eastern Europe (CEE) countries. The study covers the period 
between the years 2000 and 2018. In our research, we implement error correc-
tion based on an autoregressive distributed lag (ARDL) model, with focus on the 
Pooled Mean Group (PMG) estimator. Our estimation results revealed that, in 
combination, health spending, income, medical progress, population ageing and 
fiscal capacity together form a statistically significant and stable long-term eco-
nomic relationship. Our analysis indicates that healthcare spending responds 
to both short-term and long-term income changes. The obtained results support 
the prevailing view that health should not be considered a luxury good with an 
income elasticity close to unity. In the long term, medical progress and popula-
tion ageing also significantly influence health spending, whilst these variables 
prove to be insignificant over the short term. Ultimately, government capacity is 
positively related to health spending dynamics.  
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Introduction 
 
 Over the last four decades, demand for healthcare services worldwide has 
increased as a response to rising incomes. Wealthier nations tend to place greater 
value on quality of life and thus have a higher demand for medical services, 
causing an upsurge in healthcare spending. The rapid growth of healthcare ex-
penditure has sparked debate regarding the possible drivers of its dynamics. Given 
that understanding the relationship between healthcare spending and its determi-
nants is the key to designing effective healthcare policies, large bodies of work 
have focused on identifying the core drivers of health spending. In fact, research-
ers’ have linked changes in healthcare expenditure to variables such as increas-
ing income, advancements in medical technology, population ageing and changes 
in financing healthcare (Murthy and Ketenci, 2017; Murthy and Okunade, 2016; 
Ke, Saksena and Holly, 2011; Baltagi and Moscone, 2010; Dreger and Reimers, 
2005; Cantarero and Lago-Peñas, 2010; Barkat, Sbia and Maouchi, 2019; Behera 
and Dash, 2018; Fan and Savedoff, 2014; Hartwig and Sturm, 2014). Although 
income is indisputably the most significant determinant of healthcare spending, 
a consensus regarding the intensity of its impact has not yet been reached. Thus, 
healthcare might, in certain contexts, be considered a luxury (Okunade, You and 
Koleyni, 2018; Musgrove, Zeramdini and Carrin, 2002; van der Gaag and Stimac, 
2008), while in others it is viewed as a necessary good (Murthy and Ketenci, 
2017; Murthy and Okunade, 2016; Baltagi and Moscone, 2010). 
 Over the last six decades, the pattern of healthcare expenditure has changed 
in Central and Eastern European (CEE) countries with small and open econo-
mies sharing a similar social and economic heritage, as well as a common expe-
rience of socio-economic transition and closely matched pre-accession phases in 
the process of joining the European Union (EU). The period of systems transi-
tions in these countries entailed significant changes to their healthcare systems. 
During the period of communist rule, universal access to a wide range of health 
services was available. As it proved difficult to retain this coverage, many coun-
tries attempted to rationalize publicly funded health services through, for example, 
patient cost sharing or decreasing the scope of basic benefits (Kurpas, 2020). 
Despite their substantial social and economic progress during the last 30 years, 
CEE countries continue to lag behind their equivalents in Western Europe in terms 
of healthcare spending. Even though healthcare spending increased in absolute 
terms in all CEE countries between the years 2000 and 2018, on average they 
still spent significantly less on healthcare (5% of GDP) than other countries in 
the EU (9.9%).  
 As an example, the lowest share of healthcare expenditure was recorded in 
Romania (4%) in 2000. Relative to population size, health expenditure per person 



752 

in 2018 varied from 584 EUR in Bulgaria to 1,830 EUR in Slovenia, which is 
still considerably below the EU average (2,982 EUR). Since investing in health-
care generates wealth and population wellbeing, it is essential that countries from 
this region increase their health spending (Grossman, 1972). In particular, taking 
into account the fact that investing in health, as a form of capital, leads to an 
increase in labour productivity, followed by an increase in income and thus an 
increase in overall wellbeing, health is perceived as an important determinant of 
economic development. In that context, the core drivers of healthcare expendi-
ture dynamics need to be investigated.  
 The main aim of this study is to examine the potential determinants of health 
spending dynamics in CEE countries. More specifically, we have posed two 
research questions: 1. What are the long and short-term relationships between 
healthcare expenditures and their drivers? and 2. Is health care a luxury or 
a necessary good in CEE countries? 
 In order to estimate the relationship between health spending and its core 
drivers, an autoregressive distributed lag model was applied, with a focus on the 
Pooled Mean Group (PMG) estimator. In addition, to the best of our knowledge, 
a similar study that deals with the same sample has as yet not been conducted, 
making this a particular contribution to the existing literature. Therefore, the aim 
of this paper is to fill this gap and provide insights into the determinants of 
healthcare expenditures in the 11 CEE countries. 
 The study is structured as follows: After the introductory notes, we survey the 
most relevant empirical studies dealing with healthcare expenditure determinants 
worldwide. The subsequent sections included a description of our data and the 
methodological framework employed. The next section presents the empirical 
results and a discussion, where we compare our findings with previous empirical 
evidence. The final section forms the conclusion.  
 
 
1.  Literature Review 
 
 Research into the determinants of healthcare expenditure has a long history. 
Since the work by Newhouse (1977) numerous studies have attempted to identify 
the main drivers of healthcare expenditure. The role of real per-capita income, as 
the most important driver of health care expenditure, has been repeatedly con-
firmed in the literature.  
 A large and growing body of literature focuses on measuring the size of the 
income elasticity of healthcare, which determines whether healthcare is a luxuri-
ous or necessary good. A number of scientists argue that healthcare is a luxury 
good and as such should be left to market forces. In his pioneering work, 
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Newhouse (1977) showed that 92% of health expenditure variations in 13 devel-
oped countries was explained by GDP and estimated income elasticity larger than 
one, implying that healthcare is a luxury good. Gertdham et al. (1992) obtained 
similar results for the 20 OECD countries and showed that income elasticity was 
also greater than one. In line with these results, the findings of some recent studies 
have shown that income elasticity ranged from 1.1 to 1.5 (Gerdtham and Jönsson, 
2000; Musgrove, Zeramdini and Carrin, 2002; van der Gaag and Stimac, 2008; 
Okunade, You and Koleyni, 2018). On the other hand, a number of studies claim 
that healthcare is a necessary good, and thus government intervention is desira-
ble in the healthcare sector. On a large sample of 143 countries, Ke, Saksena and 
Holly (2011) showed that income elasticity was highest in low-income countries, 
but still not greater than one, ranging from 0.75 to 0.95 in static models, while 
being much smaller in dynamic models. Using a panel of 20 OECD countries, 
Baltagi and Moscone (2010) showed that healthcare is a necessity, with income 
elasticity estimated at approximately 0.87. Similarly, more recent studies conduct-
ed on data drawn from 50 US states showed that health care is income inelastic 
(Murthy and Ketenci, 2017; Murthy and Okunade, 2016). 
 Apart from income, the existing literature emphasizes the role of technological 
progress, as an important factor, which contributes to health expenditure dynamics. 
Various studies, conducted primarily on the basis of data from OECD countries, 
have used different proxies for medical progress such as surgical procedures and 
the number of pieces of specific medical equipment (Baker and Wheeler, 1998); 
the research and development spending that is specific to healthcare (Okunade 
and Murthy, 2002; You and Okunade, 2017); life expectancy and infant mortality 
(Dreger and Reimers, 2005) as well as international co-operation patents (Oku-
nade, You and Koleyni, 2018). Using data from 23 OECD countries between 1960 
and 2006, Smith, Newhouse and Freeland (2009) attributed as much as 26 percent 
of healthcare spending growth to technical change on its own and another 27 
percent to the interaction between technical change and income. Irrespective of 
the proxy used, all the studies drew the same conclusion that medical progress is 
a significant driver of healthcare expenditure growth. Among non-income drivers 
of healthcare expenditures, the effects of ageing have been identified as an im-
portant source of healthcare variations. Due to the fact that an older population 
requires added healthcare services, it is expected that a larger share of the elderly 
in a particular population tends to increase healthcare costs (Barros, 1998; Oku-
nade, Karakus and Okeke, 2004; Elk, Mot and Franses, 2009; Cantarero and 
Lago-Peñas, 2010; Barkat, Sbia and Maouchi, 2019). However, a number of 
studies have found that ageing effects are statistically insignificant (Di Matteo 
and Di Matteo, 1998; Gerdtham and Jönsson, 2000).  
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 Another determinant of health expenditure is fiscal capacity. The role of fiscal 
resources has been recognized as crucial in ensuring better access to healthcare 
services. Generally, with the increase of fiscal space, governments spend more 
on healthcare and other social sectors. This finding was confirmed by previous 
research, which established a positive relationship between the share of govern-
ment expenditure in GDP and healthcare expenditure (Behera and Dash, 2018; 
Fan and Savedoff, 2014; Hartwig and Sturm, 2014; Hitiris, 1997; Ke, Saksena 
and Holly, 2011).  
 Various research has shown that health expenditures is most commonly driven 
by increasing income. Additionally, other factors such as population ageing, medi-
cal progress and government policy also contribute to health expenditure dyna-
mics; however, there is no empirical consensus regarding their effects, which 
appear to depend on the methodology and the country or group of countries be-
ing analyzed. All of the above-mentioned studies refer to developed OECD 
countries or wider groups of lower income and developing countries, without 
reference to the CEE countries, making this study distinctive to a certain degree.  
 
 
2.  Data and Methodology 
 
2.1.  Data 
 
 This study used balanced panel data with 209 observations, covering the pe-
riod between 2000 and 2018 for 11 CEE countries (Bulgaria, Croatia, the Czech 
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and 
Slovenia).  
 The data was collected from two sources, the World Health Organization 
(National Health Accounts, NHA) and the World Development Indicators (WDI) 
of the World Bank. Health expenditure per capita (HE) included all expenditure 
on health services per capita expressed in 2018 purchasing power parity dollars 
to enable international comparison. We selected GDP per capita (gdp) as the 
measure of income, also expressed in 2018 purchasing power parity dollars. 
Based on the literature, we expected a positive relationship between HE and gdp. 
Both variables were selected from the NHA and transformed into their natural 
logarithmic forms in order to interpret the coefficients obtained by our regres-
sions as elasticities. 
 Additionally, we included population ageing (pop), the mortality rate (mor) 
and the share of government expenditures in GDP (ge), which were extracted from 
the WDI. We recorded medical progress with infant mortality (mor) per 1,000 
live births, expressed in percentages. As a response to technological progress, we 
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expected mor to be negative. The proportion of people over 65 years of age was 
selected to represent the effects of population ageing on healthcare expenditure, 
which was expected to be positive. Finally, government expenditure as a propor-
tion of gross domestic product (ge) measured the capacity of governments to 
mobilize revenues, which was also expected to be positive. 
 Table 1 summarizes the collected data and describes the features of the data 
used in the study. The mean, maximum, minimum and standard deviation (SD) 
estimations were performed in the descriptive analysis.  
 

T a b l e  1  

Descriptive Statistics 

Variable Observations Mean SD Min Max 

lnHe 209   6.523 0.689   4.247   7.687 
Lngdp 209   9.261 0.602   7.391 10.231 
Mor 209   0.734 0.379 0.22 2.14 
Pop 209 16.341 2.192 11.291 21.022 
Ge 209 41.642 5.429 33.169 60.267 

Source: Authors’ calculation. 

 
 The descriptive statistics showed a significant difference in both mean values 
and variability (measured by the standard deviation) between the variables. From 
this data, it is apparent that population ageing and government expenditures have 
higher means, but are also highly volatile.  
 
2.2.  Methodology 
 
 In order to explore the impact of the various determinants on healthcare ex-
penditures in 11 CEE countries, the research model was tested using a panel data 
framework. In the presence of non-stationary data, panel static approaches 
proved to be inappropriate, while the use of generalized method of moments 
(GMM) could lead to serious biases. Thus, this study used a panel autoregressive 
distributed lag model (ARDL) which simultaneously estimates both the short- 
and long-term dynamics. The ARDL model considered is an autoregressive 
model of the order p in the dependent variable, and an autoregressive model of 
the order q in the explanatory variables. The ARDL approach involves two steps 
for estimating a long-term relationship. The first step is to investigate the exist-
ence of a long-term relationship among all variables. If a long-term relationship 
between variables is confirmed, the second step is to estimate the long-term 
coefficients. According to them, cross-equation restrictions to the long-term para-
meters must be implemented by a maximum likelihood estimation in using this 
approach in panel data. 
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 In terms of the estimation methods, we employed dynamic heterogeneous 
panel data techniques, specifically the Pooled Mean Group (PMG) estimator and 
the Mean Group (MG) estimator. Since in this study the time dimension is greater 
than the cross-sectional dimensions (T = 19; N = 11), dynamic mean group esti-
mators were well suited to application in this situation. Both estimators, which 
were applied to estimate the non-stationary dynamic panels, considered the long-
term equilibrium and the heterogeneity of the dynamic adjustment process. Since 
PMG and MG included the lags of both dependent and independent variables, the 
coefficients provided were consistent despite the possible presence of endogeneity.  
 The main difference between these two approaches is that MG relies on esti-
mating N time-series regressions and averaging the coefficients, while the PMG 
estimator includes a combination of both the pooling and averaging of coeffi-
cients (Pesaran, Shin and Smith, 1999). Moreover, the MG estimator permits 
both the long-term and short-term slope parameters to vary between countries, 
while the PMG estimator permits only the short-term slope parameters to vary. 
The suitability of the two estimators can be tested by employing a standard 
Hausman-type statistic. In case of the validity of homogeneity restriction in the 
long-term, the PMG approach yields a more efficient estimate, as opposed to the 
MG estimator, which produces inefficient estimates. As such, in this study we 
uses the PMG estimator, on the basis that we expected the long-term relation-
ships between variables to be similar across groups.  
 Following Pesaran, Shin and Smith (1999), we used a panel ARDL model for 
estimation purposes. The use of this model allows for the determination of both 
short-term and long-term coefficients, as well as error correction coefficients 
which indicate the long-term equilibrium speed. After establishing evidence of the 
existence of the cointegration between variables, the lag orders of the variables 
were chosen using the appropriate Akaike Information Criteria (AIC) or Schwarz 
Bayesian Criteria (SBC). The base model between healthcare expenditures and 
selected determinants as ARDL (p, q1, ..., q4) is: 
 

'
,  , ,  .

1 0

     
p q

i t ij i t j ij i t j i i t
j j

lnHE lnHE Xλ δ µ ε− −
= =

= + + +        (1) 

 
where i = 1, 2, ..., 11 stands for the country; t = 1, 2, ..., 19 for the time period; 
lnHEit for the dependent variable, which represents the natural logarithm of health-
care expenditure per capita; X for the vector of explanatory variables (lngdpit, 
which represents the natural logarithm of GDP per capita; popit which represents 
the percentage of the population above 65 years of age; geit which represents 
total government expenditure as a share of GDP; and morit which represents the 
mortality rate as a proxy for medical progress); μi standing for fixed effects and 
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εi,t as the disturbing component. For modeling purposes, health expenditure and 
income were converted into their natural logarithmic forms, since all the remain-
ing variables were expressed in percentages (Cantarero and Lago-Peñas, 2010). 
 Equation (1) can be reparametrized as an error-correction (EC) form: 
 

( )
1 1

' * *
,  , 1  ,  , 1 , 1 .

1 0

   '   
p q

i t i i t i i t ij i t ij i t i i t
j j

lnHE lnHE X lnHE Xφ θ λ δ µ ε
− −

− − −
= =

∆ = − + ∆ + ∆ + +     (2) 

 

 The parameter  
1

 1
p

i ij
j

φ λ
=

 
=− − 

 
 
   represents the error-correcting speed of 

adjustment term, which estimates the speed of adjustment of health expenditure 
toward its long-term equilibrium following a change in any of its determinants. 
In the case of the existence of a long-term relationship, the value of parameter  iφ  

was significantly negative and can be regarded as evidence of cointegration be-

tween health expenditures and selected variables. The parameters *
ijλ  and *'ijδ  

represent the individual short-term coefficients of the lagged dependent and in-

dependent variables respectively, while the vector '
 iθ  captures the long-term 

relationships between the variables.  
 The estimation procedure followed in this study consisted of five stages. Initial-
ly, we conducted a cross-sectional dependence test (CD), as proposed by Pesaran 
(2004). Upon confirming the presence of cross-section dependence, in the follow-
ing stage we used second-generation panel unit root tests, specifically a cross-
sectionally augmented Dickey-Fuller (CADF) and a cross-sectionally augmented 
Im-Pesaran-Shin (CIPS) panel unit root test (Pesaran, 2007). In the third stage, 
we checked the cointegrated relationship among variables using the Westerlund 
(2007) cointegration test. In the fourth, after affirming the cointegration, we em-
ployed the PMG estimator to determine the short and long-term impact of the 
selected variables on healthcare expenditure. In the final stage, we conducted 
a Dumitrescu-Hurlin panel causality test in order to investigate the direction of 
the causality between health spending and its determinants.  
 
 
3.  Empirical Results and Discussion 
 

 The first stage of our empirical analysis requires the confirmation of the pres-
ence or absence of cross-sectional dependence in the variables, in order to de-
termine whether to use first- or second- generation econometric techniques in the 
successive analysis (Pesaran, 2004). If cross sectional dependence exists in the 
panel data, first-generation techniques may provide misleading results. Thus, se-
cond-generation techniques are appropriate in case of cross-sectional dependence. 
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The results of the Pesaran test for cross-sectional dependence are presented 
in Table 2. The results indicated that for all the variables, the null hypothesis 
of cross-section independence could be rejected at a 1% level of significance, 
indicating the existence of cross-sectional dependence in the variables.  
 
T a b l e  2  

Pesaran Test for Cross-sectional Dependence 

 CD test p-value 

lnHE 31.118*** 0.000 
Lngdp 31.638*** 0.000 
Pop 31.217*** 0.000 
ge    7.898*** 0.000 
Mor 31.499*** 0.000 

Notes: *** Indicates the rejection of the null hypothesis of cross-sectional independence (CD test) at a 1% 
significance level.  

Source: Authors’ calculation. 

 
 Following the results of the cross-sectional dependence test, in the second stage 
of our analysis we used second-generation unit root tests, specifically a cross-
sectionally augmented Dickey-Fuller (CADF) test and a cross-sectionally aug-
mented Im-Pesaran-Shin (CIPS) panel unit root test (Pesaran, 2007). Although 
testing for the order of integration of variables is not important for the applica-
tion of the ARDL model as long as the variables of interest are I(0) and I(1), we 
nonetheless conducted these tests in order to ensure that no series exceeded the 
I(1) order of integration. The results of the CIPS and CADF test are shown in 
Table 3, both for levels and for first differences. All the variables, except for the 
variable pop are integrated in the order of 1 (I(1)).  
 
T a b l e  3  

Panel Unit Root Tests – CIPS and CADF 

Variable CIPS CADF 

 Level Difference Level Difference 

lnHE –1.713 –3.599*** –1.734 –2.814*** 
lngdp –1.986 –2.892*** –2.370 –2.849*** 
pop       –3.125*** –4.481***       –2.458*** –2.946*** 
ge –2.075 –4.275*** –1.800 –2.908*** 
mor –1.485 –3.112*** –1.765   1.858*** 

Notes: *** Indicates that the test statistic is significant at the 1% level.  

Source: Authors’ calculation. 
 
 After verifying the order of integration, we proceeded with the panel cointe-
gration test. The results of the Westerlund (2007) test are shown in Table 4. This 
test provides consistent evidence of long-term relationships among variables by 
rejecting the null hypothesis (no cointegration) at the 1% level.  
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T a b l e  4  

Westerlund Cointegration Test 

Statistics Value z-value p-value 

Gt     –3.121*** –4.571 0.000 
Ga –10.982** –1.684 0.046 
Pt     –8.910*** –3.466 0.000 
Pa   –10.267*** –3.149 0.001 

Notes: *** and ** indicate statistical significance at the levels of 1% and 5%, respectively. 

Source: Authors’ calculation. 

 

 After the cointegration of the variables was verified, we applied a panel auto-
regressive distributed lag ARDL (1,1,1,1,1) model, with a focus on the PMG 
model. The lag was imposed according to the data limitations and confirmed by 
the Akaike Information Criteria (AIC) and the Schwarz Bayesian Criteria (SBC). 
The estimations of the long-term and short-term impacts of the selected variables 
on health expenditures are given in Table 5.  
 
T a b l e  5  

Panel Short- and Long-term Coefficients: Pooled Mean Group Estimator 

Variable   

 Long-term estimates Short-term estimates 

Lngdp 
 

  0.915*** 
 (0.019) 

 

Pop 
 

  0.425** 
 (0.192) 

 

Ge 
 

  0.237*** 
 (0.065) 

 

Mor 
 

–0.294*** 
 (0.035) 

 

ECT(–1)  –0.559*** 
 (0.079) 

Δ lngdp 
 

   0.912*** 
 (0.032) 

Δ pop    1.470 
 (0.982) 

Δ ge    0.228** 
 (0.093) 

Δ mor 
 

 –0.209 
 (0.302) 

Constant   –0.655*** 
 (0.089) 

Observations (N)  198 

Log likelihood  402.884 

Hausman specification test:   χ2 (4) = 3.63 [0.459] 

Notes: *** and ** indicate significance at the levels of 1% and 5%, respectively. The value in parenthesis 
represents the standard error. For the Hausman test, the p-values are reported in parenthesis. 

Source: Authors’ calculation. 
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 As can be seen, the error-correction coefficient estimates were statistically 
significant and negative, implying the tendency of the variables to converge to-
wards the long-term relationship. The value of this coefficient (–0.559) indicated 
that any deviation from the long-term equilibrium is corrected by approximately 
55.9% in one period.  
 Furthermore, a Hausman test was conducted to check the validity of the re-
strictions. The results of the Hausman test indicated that the restriction of homo-
geneity in the long term could not be rejected at the 1% significance level. Thus, 
the PMG estimation is appropriate for the investigation of healthcare expenditure 
determinants in CEE countries.  
 The estimation results demonstrated that the income elasticity is positive and 
statistically significant both in the long and the short term. The study confirms 
the argument that, as a country’s income increases, it tends to spend more on 
population healthcare, which supports the findings of Nghiem and Connelly 
(2017) and Zhou et al. (2020). Income elasticity was estimated to be less than 
unity, suggesting that healthcare should be regarded as a necessity in CEE coun-
tries. This finding is consistent with other studies, such as those conducted by 
Baltagi and Moscone (2010) and Ke, Saksena and Holly (2011).  
 Furthermore, population ageing contributes to higher healthcare spending 
over the long term. An increase in the share of the population aged over 65 by 
one percent is associated with an increase in total healthcare expenditure by 
0.425 percent. The obtained results point to the fact that having an elderly popu-
lation increases healthcare costs, due to this necessitating more complex health 
maintenance and treatment procedures (Okunade, You and Koleyni, 2018). 
However, in the short term, this variable was not deemed significant, implying 
that changes related to population aging require more time to show a significant 
effect (Murthy and Ketenci, 2017).  
 According to the estimations, infant mortality, as a proxy for advances in 
medical technology, is negatively related to healthcare spending in the long term 
(Dreger and Reimers, 2005). Technological advancement, expressed through 
a decrease in infant mortality, represents a major driving force behind healthcare 
expenditure growth, which is a finding supported by other studies including 
those by Zhou et al. (2020) and Okunade, You and Koleyni (2018). This sug-
gests that the use of sophisticated procedures and medical treatment can be very 
expensive, but that such investments are necessary to raise the quality of the 
healthcare services in CEE countries. As was the case with the aging population 
variable, advances in medical technology were not significant in the short term, 
suggesting the need for longer follow-up periods for these improvements to 
show an effect. 
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 Finally, the government’s capacity to mobilize revenues proved to be an im-
portant driver of healthcare spending, in both the short and the long term. To be 
specific, a one-percentage point increase in the share of government expendi-
tures as a proportion of GDP was associated with a 0.237 or 0.228 percent in-
crease in total healthcare expenditures in the long and short term, respectively. 
This finding that greater governmental fiscal capacity leads to higher healthcare 
spending is consistent with the results of other comparable studies (Ke, Saksena 
and Holly, 2011; Fan and Savedoff, 2014).  
 In the final stage of our study, we conducted a pairwise Dumitrescu and Hurlin 
causality test in order to check the direction of causality between the variables. 
The objective of this test is to verify both the direct and reverse causalities between 
healthcare spending and the explanatory variables. The null hypothesis of this test 
states that an independent variable does not homogeneously cause the dependent 
variable. Table 6 presents the results of the pairwise Dumitrescu-Hurlin causality 
test for different combinations of independent and dependent variables. 
 
T a b l e  6  

Dumitrescu-Hurlin Panel Causality Test 

Null Hypothesis: Zbar-stat. 

lnHE does not homogeneously cause lnGDP   1.206*** 
lnGDP does not homogeneously cause lnHE   0.913*** 
lnHE does not homogeneously cause pop   0.073** 
pop does not homogeneously cause lnHE   0.52*** 
lnHE does not homogeneously cause ge   5.011*** 
ge does not homogeneously cause lnHE   5.255*** 
lnHE does not homogeneously cause mor –1.885** 
mor does not homogeneously cause lnHE –1.75** 

Notes: *** and ** indicate significance at the levels of 1% and 5%, respectively.  

Source: Authors’ calculation. 
 
 According to the results, there is bidirectional causality between health spend-
ing and the determinants included in the model. However, the relationship be-
tween health spending and economic growth is especially important in the con-
text of policy implication. To be clear, higher levels of economic development 
imply higher levels of health spending. At the same time, higher health spending 
might also translate to economic growth through the higher quality of available 
human capital, which represents a consequence of increased health expenditure.  
 
 
Conclusion 
 

 This paper provides an empirical analysis of the determinants of healthcare 
expenditure in CEE countries. For that purpose, we used error correction based 
on the ARDL (1,1,1,1,1) model, with a focus on the PMG estimator.  
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 We found that healthcare spending, income, medical progress, population age-
ing and fiscal capacity together form a statistically significant and stable long-
term economic relationship. Being consistent with most recent findings in the 
literature, our analysis indicates that healthcare spending responds to both long 
and short-term income change, with an income elasticity close to unity. In the 
long-term, health spending is also significantly influenced by medical progress 
and population ageing, while these variables proved to be insignificant in the 
short-term. Additionally, government spending capacity was positively related to 
healthcare spending dynamics, implying that fiscal resources are important in 
ensuring better access to essential healthcare services in the CEE region.  
 The results obtained have important policy implications. Generally, with 
a higher level of economic development, there is a tendency towards increase 
demand for a higher level of health services, leading to an upsurge in healthcare 
spending. One obvious policy conclusion is that CEE countries should allocate 
a greater proportion of their national spending to healthcare, since investment in 
healthcare creates wealth. Even though there is growing concern regarding the 
rapid rise in healthcare expenditure, such developments allow access to new tech-
nologies as well as medical treatments and procedures, having real health benefits 
and improving quality of life. It is therefore necessary to implement measures 
that stimulate healthcare productivity which converts into slower growth in health-
care spending or increased health benefits. The adoption of more efficient medi-
cal technologies and the improvement of healthcare financing mechanisms may 
prove to be appropriate measures aimed at achieving real health benefits. Addi-
tionally, the use of private budgets to cover medical expenses, a well-known 
feature of healthcare systems in Central and Eastern European countries, is pri-
marily implemented in healthcare policies, and is aimed at reducing the burden 
of patient health problems. The economic determinants of healthcare become 
particularly evident in times of financial crisis, having a significant impact on the 
planning of healthcare expenditure and the healthcare system itself. In times of 
recession, it is crucially important to protect underprivileged and vulnerable 
groups (Kaštelan et al., 2020; Kaštelan et al., 2020a). Currently, out-of-pocket 
payments constitute a major source of healthcare financing, with patients being 
confronted with a range of payment obligations for the use of healthcare services. 
Thus, policy makers should provide financial protection against out-of-pocket 
payments, primarily for the most vulnerable population groups, in order to achieve 
fundamental health policy goals, most notably equality and accessibility.  
 Ultimately, our study has shown that increasing income leads to higher 
healthcare spending while on the other hand, health spending stimulates economic 
growth, which is closely related to the endogenous growth theory. However, it is 
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necessary to mention that this topic has become especially important in the cur-
rent COVID-19 pandemic. The COVID-19 pandemic triggered not only a health 
crisis but a global economic crisis as well. The pandemic suppression policies 
which were introduced to save lives, also led to deep economic contraction 
worldwide. Despite the sharp decline in government revenues, health spending 
increased as the pandemic required an immediate response in order to save lives, 
which led to an increase in public debt as governments were forced to borrow to 
finance their deficits. This was not the case during other economic crises, when 
health spending had the same movement pattern as economic activity, i.e. health 
spending declined with the general slowdown of economic activity. Thus, it is 
very difficult to estimate with a great degree of certainty how long it will take for 
global economy to recover and how the situation will develop in the future. Ac-
cording to the projections made by the International Monetary Fund, it will take 
GDP per capita until 2023 to reach pre-COVID-19 levels globally (Kurowski 
et al., 2021) while health spending will have to be maintained at a high level in 
order to control the pandemic and create the preconditions for economic recovery.  
 However, the long-term repercussions of the pandemic in terms of changing 
the functioning of health systems and priorities in national economies are still 
difficult to envisage (Kaštelan et al., 2020). Even so, this crisis could serve as 
a reminder that investing in the health sector is very important. Having said that, 
it is worth repeating that it is not only about the quantity of health spending, but 
also the quality: with care, investing in health should improve the equity and 
efficiency of health systems worldwide, which will protect them from threats to 
their sustainability.  
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