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Abstract: Global turbulence and uncertainty force civil servants and executors to optimise public
finance distribution. The COVID-19 pandemic aligned with the necessity of assessing the efficiency
of healthcare financing due to its capability in overcoming the negative consequences. The paper
analyses the peculiarities of healthcare financing in 34 European countries and points out trends
and changes in its structure and dynamics. It also realises cluster analysis to reveal models of
healthcare financing and their specific features. Panel data regression analysis was used to assess the
efficiency of healthcare financing within each cluster by clarifying the relationship between healthcare
expenditures and public health outcome—life expectancy. The distributed lag model was also used to
test for time lags between financial inflows in healthcare and its outcome. Empirical results highlight
key tips for optimising healthcare financing and creating the benchmark model.

Keywords: healthcare financing; healthcare efficiency; health expenditure; public health outcomes;
COVID-19; coronavirus disease; European countries

1. Introduction

Over the past several decades, there has been an increase in healthcare expenditures
in most of the world’s countries (Sen 2005) due to several factors. First, the state of public
health and the volume of financial resources necessary for its maintenance depends on
economic factors. Thus, the increase in economic well-being in developed countries con-
tributed to the increase in quality of life, improvement of living conditions, and expansion
of access to better medical care, which collectively had a positive effect on life expectancy
(McKeown 1976; Letunovska et al. 2022). Positive economic dynamics in the poorest coun-
tries contributed to improving sanitary conditions and partially eliminating food security
problems. These changes, in turn, made it possible to level certain risks of exacerbation
of chronic diseases, improved the general state of health of the population, and increased
life expectancy (Fogel 1997; Dollar and Kraay 2002; Frimpong and Adu 2014; Sanjeev and
Verhoeven 2001).

In addition, achieving a high level of well-being allowed business entities to shift
their focus from obtaining exclusively economic benefits and generating surplus profits to
implementing social initiatives. In particular, at the end of the 1990s and the beginning of
the 2000s, corporate social responsibility gained more and more popularity, which has not
lost its relevance even today. Building a model of socially responsible business is based
on the need to take into account and balance the interests of all stakeholders (Kakabadse
et al. 2005; Dacko-Pikiewicz 2019), including business owners and shareholders, as well as
counterparties, customers, employees, and society as a whole. The personnel perspective
of implementing corporate social responsibility aims to provide decent working conditions
and a high-quality social package for employees. Thus, the high-quality and socially
oriented policy of human resources management, which became possible due to high rates
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of economic growth, contributed to the improvement of employee health due to the creation
of a favourable social and psychological climate in the team, the arrangement of workplaces
taking into account the requirements of ergonomics, a qualitative and comprehensive social
package, and the ability to satisfy not only basic needs but also the needs of a higher level
according to Maslow’s pyramid at the expense of a decent salary (Davidson 2015; Rajiani
and Kot 2020; Szczepańska-Woszczyna and Gatnar 2022).

The ecological perspective of adapting the socially responsible business model in-
volves the implementation of environmental initiatives aimed at reducing the negative
anthropogenic impact on the environment, preserving the eco-system, and actively imple-
menting eco-innovations (Senaratne et al. 2021). Thus, on the one hand, the intensification
of production processes to ensure economic growth triggered significant deterioration of
the environment and the growth of environmental risks and threats, as well as their globali-
sation. However, achieving a certain level of well-being made it possible to form a financial
reserve to expand the possibilities of implementing a wide range of environmental projects.
In modern conditions, balancing economic interests and environmental risks is one of the
most challenging tasks, which provokes heated discussions. There is no simple solution
to the given dilemma since the complete levelling of the negative impact of production
processes on the environment is quite likely to level the positive dynamics of GDP growth,
which, in turn, eliminates all the positive effects of intensive economic growth described
above. However, ignoring environmental threats is also a harmful strategy. That is why the
most realistic development option is accepting an acceptable level of adverse environmen-
tal impacts and permanent work on developing and implementing eco-innovations. The
dialectical connection of ecological and economic determinants is reflected accordingly in
the public health system’s functioning: economic benefits ensure better living conditions
and medical care, and the negative ecological effect of economic activity leads to the de-
terioration of population health indicators. These effects crystallised especially clearly in
the context of the unfolding of the COVID-19 pandemic and overcoming its consequences
(Smiianov et al. 2020; Letunovska et al. 2024).

The development of technologies, innovations, and digitalisation of business processes
is a crucial determinant of socio-economic development (Infante-Moro and Gallardo-Pérez
2020; Wróblewski and Lis 2021; Infante-Moro and Gallardo-Pérez 2022; Baltgailis and
Simakhova 2022; Kwilinski 2023; Kwilinski et al. 2020, 2024a, 2024b, 2024c; Abad-Segura
et al. 2024; Melnychenko 2021). The development of digital technologies not only became
an impetus for the deepening of scientific research and the cultivation of innovations,
which contributed to the acceleration of economic growth, but also made it possible to
ensure the transition to a qualitatively new stage of the development of the public health
system. In particular, the implementation of innovative technologies in the medical sphere
allowed: (1) to create qualitatively new equipment that provides better diagnosis and
implementation of medical invasions; (2) to update disease treatment protocols to ensure
their higher efficiency; (3) to create new medical drugs with better effectiveness and fewer
side effects; (4) to invent alternative approaches and means of treatment (Mitchell and Kan
2019; Kadar and Reicher 2020; Aliyeva 2022; Kwilinski 2023; Wei et al. 2023).

Thus, from all of the above, it can be concluded that the high rates of economic
growth, scientific and technological progress, and the social transformations caused by
it have made it possible to improve the population’s health and life expectancy over the
past 30 years. However, many researchers emphasise the negative impacts of economic
growth on the public health system. Thus, the wide offer of various food products, their
widespread advertising in combination with the existence of financial opportunities for
their purchase has greatly actualised the problems of obesity and increased the risks of
chronic diseases for which excess weight is the primary risk factor (diabetes, cardiovascular
diseases) (Dong et al. 2022; Veckalne et al. 2023). Against the background of the aggravation
of this problem in highly developed countries, scientists also find evidence of the opposite
processes in low- and middle-income countries, namely: the growth of economic well-
being in these countries allows individuals to choose higher quality foods, consuming
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more healthy food (vegetables and fruits) (Frank et al. 2019). Another problem of the
21st century is the decrease in the level of physical activity of the population, which is
primarily caused by the development of digital technologies (television, the Internet, social
media) and the opportunity to be fully realised in the digital environment (Wei et al.
2023). Among the negative manifestations of the intensification of economic growth for
the public health system, scientists also note the increase in cancer cases (Teoh et al. 2020).
A paradoxical negative result of the growth of economic well-being is an increase in the
expenditure burden on the social security system, the public health system, and insurance
medicine because, in the conditions of improving the quality of life and increasing the life
expectancy of the population, the share of the elderly population also increases significantly
(Chen et al. 2022).

All the above-described regularities convincingly testify to a connection (not always
positive) between the level of economic development and the resulting parameters of public
health (in particular, the population’s life expectancy). However, the question arises as
to whether the growth of healthcare expenditures in most countries during the last few
decades results from corresponding positive economic dynamics and the consequence
of the processes mentioned above or whether such growth is still due to objective needs.
Considering the above, the main task of this research is to determine the efficiency of
healthcare financing in 34 European countries. In particular, several econometric procedures
will identify temporal, geographical, and causal patterns in the “healthcare financing →
life expectancy” chain. All this in the complex will answer the question: “Does every
unit of investment in the public health system ensure a parity increase in the population’s
life expectancy?”. After all, the central hypothesis of the research is that the spending of
financial resources on healthcare is inefficient and achieving similar results in the increase
of life expectancy would be possible with lower expenses. Under such a scenario, the
increase in spending on healthcare is not an objective need but a particular “tradition” due
to the country’s ability to permanently increase funding in this area due to a permanent
increase in economic well-being (Szczepańska-Woszczyna et al. 2024). Recent research
papers demonstrate somewhat controversial results on the issue, as there are scientists who
both support and reject the hypothesis. Moreover, research on the assessment of healthcare
financing due to improvement of health outcomes dominantly focuses on low-income
African or Asian countries. At the same time, there is a lack of research on high- and
middle-income European countries. Additionally, some research focuses on clarifying
changes in healthcare financing and healthcare efficiency patterns due to the consequences
of global financial crisis but still lacks publications that cover the pandemic period. Finally,
most recent research on efficiency of healthcare financing considers the period from 2000
to 2014, 2019, or 2019, while it is necessary to regularly update such empirical research to
reveal new tendencies (especially after a coronavirus pandemic). All these drawbacks of
recent research bring to the necessity of further developments and support the urgency of
this research.

Considering the above-mentioned research gaps, the aim of the paper is to assess the
efficiency of healthcare financing in 34 European countries during 2000–2022 and point out
key policy implications for its improvement. Due to the research objectives, the structure of
the paper is as follows: (1) modelling the efficiency of healthcare financing using stochastic
frontier analysis; (2) identifying the model of healthcare financing considering values
of different healthcare expenditures in 2000–2022 and grouping of countries in clusters
due to similarity of the revealed patterns; (3) modelling the relationships between health
expenditure and life expectancy within each cluster using panel data regression model and
distributional-lag modelling; (4) generalization and interpretation of all modelling results
to develop recommendations on improvement of efficiency of healthcare financing for each
cluster of countries.
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2. Materials and Methods

The research task was implemented using a combination of various methods, analytical
and econometric procedures.

2.1. Research Variables

The basic assumption of this study is that the efficiency of healthcare financing implies
an increase in return from each unit of financial resources spent on healthcare measures
(considering private individuals, state authorities, and foreign donors), which is realised in
increasing life expectancy. Despite several other effective initial parameters, the indicator of
population life expectancy was chosen as the key performance indicator of the efficiency of
the public health system. The logic of such a choice is consistent with numerous scientific
studies (Liu and Zhong 2022; Jetter et al. 2019; Cole 2019; Shahbaz et al. 2019; Cetin and
Bahce 2016; Frimpong and Adu 2014). Thus, the outcome variable within this study is Life
expectancy at birth, total (years) (Life).

Instead, the set of factor variables (input variables) is represented by the following
indicators:

– Capital health expenditure to GDP ratio, % (Cap);
– Domestic general government health expenditure to current health expenditure ratio,

% (Dom_gov);
– Domestic private health expenditure to current health expenditure ratio, % (Dom_prv);
– External health expenditure to current health expenditure ratio, % (Ext);
– Out-of-pocket expenditure to current health expenditure ratio, % (OoP).

2.2. Data Sources

In terms of the indicators mentioned above, an array of statistical data was formed
for 34 European countries (Albania, Austria, Belgium, Bosnia and Herzegovina, Bulgaria,
Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Moldova, Netherlands, North Macedonia, Norway,
Poland, Portugal, Romania, Serbia, Slovak Republic, Slovenia, Spain, Sweden, Switzerland,
Ukraine, United Kingdom) for 2000–2022. Public data from the collection “Health Nutrition
and Population Statistics” of the World Bank group (World Bank 2024) was taken as the
basis for forming the data sample.

2.3. Stages of Investigation

Carrying out the research task involves the following:

(1) determining the efficiency of healthcare financing using stochastic frontier analysis;
(2) clustering of countries considering options of healthcare financing; qualitative analysis

of clusters and identifying specific features for each model of healthcare financing,
characteristic of each of the clusters;

(3) substantiating additional determinants of the efficiency of healthcare financing through
the formalisation of temporal and causal patterns in the chain “healthcare financing
→ life expectancy” based on distributional-lag modelling; generalisation and qualita-
tive interpretation of the modelling results, formation of recommendations for each
cluster/model of healthcare financing regarding ways to improve its efficiency.

1. Determining the efficiency of healthcare financing in scientific research is traditionally
carried out using two tools—Data Envelopment Analysis (DEA) (Charnes et al. 1978;
Afonso and Aubyn 2011; Karagiannis 2015; Tigga and Mishra 2015; Kaya Samut
and Cafrı 2016; Stefko et al. 2018; Ahmed et al. 2019; Chitnis and Mishra 2019; Kohl
et al. 2019; Hamzah et al. 2021; Arhin et al. 2023a) and Stochastic Frontier Analysis
(Newhouse 1994; Skinner 1994; Kumbhakar and Lovell 2000; Hollingsworth 2003;
Greene 2004; Luis Orea and Kumbhakar 2004; Rosko and Mutter 2008; Hamidi and
Akinci 2016; Izón and Pardini 2017; Bashir et al. 2022; Arhin et al. 2023b; Bala et al.
2023; Kang et al. 2023; Sülkü et al. 2023). The difference between these approaches is
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that DEA determines the frontier based on the level of indicators achieved. In contrast,
Stochastic Frontier Analysis calculates the frontier considering the most successful
combination of input and output factors. In contrast, the inefficiency parameter
determines the deviation of the actual level of the indicator from the potentially
possible maximum. Thus, in the first case, there will necessarily be a country with
100% efficiency among the calculated values of technical efficiency. In contrast, in
the second case, as a rule, none of the countries will have absolute efficiency. In
previous studies, the authors calculated the efficiency of healthcare financing using
DEA for the same sample of 34 European countries. In particular, according to the
results of this analysis, the technical efficiency of healthcare financing is in the range
of [0.92; 1.00], while for 15 out of 34 countries, the indicator is the maximum. Thus,
the DEA approach did not allow for the identification of absolute flagships since
the variation between the levels of efficiency of healthcare financing in the studied
European countries is insignificant. That is why, as part of this study, the level of
efficiency of healthcare financing will be evaluated using Stochastic Frontier Analysis,
that is, based on the assumption that no country currently functions on the frontier
but, on the contrary, has the potential for growth due to the elimination of those
prerequisites that create inefficiency. The efficiency of healthcare financing will be
determined using the command “xtfrontier” in the Stata 14.2/SE software product.

2. Clustering of countries according to the criterion of financing the healthcare system
will be carried out based on the factor (input) variables specified above, using the
command “xtregcluster” in Stata 14.2/SE software product. The methodology of
this approach was developed (Sarafidis and Weber 2015), and the specifics of the
application are described in detail in the work (Christodoulou and Sarafidis 2017).
The above command allows the grouping of objects into clusters, for each of which
the slope coefficient is homogeneous. The two-way structure of the error components
explains the within-cluster heterogeneity. Furthermore, the slope coefficients vary
across groups. The number of clusters is considered unknown and determined from
the data based on minimising an information criterion for a rigorously consistent
model (Christodoulou and Sarafidis 2017). A qualitative analysis of the efficiency of
healthcare financing within each cluster will allow for formalising the specific features.
These specific features determine the healthcare system’s financial support models

3. Identifying the additional determinants of the efficiency of healthcare financing
through the formalisation of temporal and causal patterns in the chain “healthcare
financing → life expectancy”. The distributed-lag modelling in Stata 14.2/SE soft-
ware product is used. It is tested for causal relationships between input and output
variables with a 0–3-year lag.

The generalisation and qualitative interpretation of all modelling results aim to identify
specific patterns of the healthcare financing models and formalise certain steps that will
increase their efficiency.

3. Results
3.1. Determining the Efficiency of Financing the Healthcare System

Before determining the efficiency of healthcare financing, the general parameters,
which are this study’s input and output variables, are analysed (Table 1).

Thus, it can be noted that longer life expectancy is characteristic of countries with
higher well-being, economic development, and social security. In particular, the highest
life expectancy is in Switzerland (82.19 years). At the same time, Iceland, Italy, Spain,
Sweden, France, and Norway, for which the average life expectancy is about 81 years, are
also included in the group of leading countries. Another 7 highly developed countries
have a typical life expectancy of about 80 years, and another 4—about 79 years. Conversely,
below-average life expectancy is typical for countries with comparatively lower rates of
economic growth, most of which are countries of the former socialist bloc. Thus, Albania
and the Czech Republic form a transitive group of countries whose life expectancy slightly
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deviates from the average for the entire sample (77.66 years). On the other hand, 14 out of
34 countries are characterised by a life expectancy lower than the sample average. Moreover,
the lowest life expectancy is in Ukraine (69.85 years) and Moldova (68.97 years), which
is more than 3 years less than the previous country (Latvia, life expectancy—73.09 years),
even though the width of the step changes in the level of the indicator between other
countries in the rating, as a rule, do not exceed 1 year.

Table 1. Averaged values of input and output determinants of the performance of public health
systems in 34 European countries.

Country Life Cap Dom_gov Dom_prv Ext OoP

Switzerland 82.19 0.0000 31.5796 68.4227 0.0000 26.9501
Iceland 81.91 0.2236 81.3416 18.6598 0.0000 17.3290
Italy 81.83 0.0000 75.6094 24.3909 0.0000 22.7787
Spain 81.65 0.2062 71.7150 28.2852 0.0000 21.9894
Sweden 81.42 0.5058 83.5850 16.4150 0.0000 15.3105
France 81.35 0.5156 72.6140 27.3874 0.0000 9.0714
Norway 81.14 0.5236 84.3744 15.6232 0.0071 15.3263
Netherlands 80.44 1.9915 67.4390 32.5546 0.0076 10.1740
Austria 80.41 0.6741 72.8166 27.1836 0.0000 19.0095
Ireland 80.25 0.4372 75.5215 24.4804 0.0000 12.6420
Greece 80.22 0.2669 58.8503 40.9447 0.2393 34.7300
Finland 80.14 0.3712 78.5303 21.4700 0.0040 18.8663
Belgium 80.04 0.0000 75.7000 24.3010 0.0000 19.5197
United Kingdom 80.04 0.3451 80.0326 19.9592 0.0099 15.6671
Germany 79.91 0.0000 76.6903 23.3096 0.0000 13.3511
Portugal 79.44 0.0000 64.5329 35.4241 0.0569 27.1651
Denmark 79.29 0.5193 83.8005 16.1995 0.0000 14.2786
Slovenia 79.15 0.4116 71.7338 28.2664 0.0000 12.4559
Albania 77.53 0.1607 47.4298 49.9479 2.7105 49.9228
Czechia 77.33 0.1664 83.9111 16.1065 0.0000 13.3975
Croatia 76.42 0.2731 82.8753 17.1258 0.0020 12.9097
Bosnia and Herzegovina 76.26 0.1921 64.6470 34.0852 1.3183 33.8862
Poland 76.12 0.3977 69.9928 29.9852 0.0492 24.7800
Slovak Republic 75.44 0.3245 77.6439 22.3793 0.0000 19.6066
Estonia 75.04 0.2331 75.2164 24.4618 0.3769 22.3006
North Macedonia 74.72 0.2328 59.5186 39.2516 1.2611 38.5556
Hungary 74.27 0.2339 68.0203 31.9798 0.0000 27.3889
Serbia 74.10 0.2426 61.9599 37.3420 0.8543 34.5619
Bulgaria 73.50 0.1261 56.8769 43.1231 0.0000 41.6384
Romania 73.47 0.2809 79.1402 20.7843 0.1119 19.8208
Lithuania 73.32 0.2514 67.1325 32.6969 0.1752 30.1525
Latvia 73.09 0.4920 57.8030 42.0944 0.2350 40.0571
Ukraine 69.85 0.2695 51.3291 48.0014 0.6747 44.8947
Moldova 68.97 0.5405 50.5090 44.0483 5.4609 43.2061

Average 77.66 0.3356 69.4257 30.1968 0.3987 24.2263
Source: Authors’ calculations based on World Bank data (World Bank 2024).

Analysing the general distribution patterns of input performance indicators of the
healthcare system (different groups of healthcare expenditures), it can be noted that the
Netherlands (1.99%) and Austria (0.67%) have the most considerable specific weight of
capital expenditures for healthcare in GDP. At the same time, many countries from the
upper part of the rating are characterised by a minimum level of the indicator approaching
0. In contrast, for countries from the lower part of the rating, on the contrary, the moderate
size of the indicator is in the range of about 0.2–0.4% of GDP (only Latvia and Moldova are
characterised by a higher volume of capital expenditures in the amount of 0.49% of GDP
and 0.54% of GDP, respectively). The analysis of the structure of current expenditures on
healthcare does not allow, at first glance, to determine the optimal ratio between these types
of expenditures, which will ensure a proper and proportional increase in the population’s
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life expectancy. Thus, both among the countries located at the top of the table (with a higher
life expectancy) and among the countries from the bottom of the table, various options from
the following combinations are characteristic—the preponderance of government current
healthcare expenditures over private, the preponderance of private current healthcare
expenditure over government, and the approximately equal ratio between government and
private current healthcare expenditure. At the same time, according to the data presented in
the table, it is possible to formulate an assumption that the need to attract external donors
to finance the current needs of ensuring the functioning of the healthcare system is due to
the lack of internal financial opportunities for its financing, which is more characteristic
of the group of countries in the lower part of the table. It is also worth noting that for the
same group of countries, a comparatively higher share of out-of-pocket expenditures in
current healthcare expenditures is more characteristic. Thus, for the countries of the “green”
group, on average, this type of expenditure on healthcare is 18.5% of the volume of current
expenditures, while in the countries of the “yellow” and “red” groups it is more than 31%.
Thus, it seems logical to assume that in countries with higher efficiency of the healthcare
system (higher life expectancy), the need to finance medical services with out-of-pocket
expenditures is almost twice as low as in countries where the life expectancy is below the
average of a sample of countries.

Considering the healthcare system’s input and output performance indicators, we
determine the performance indicator using the “xtfrontier” command in Stata 14.2/SE
software product—technical efficiency indicators varying in the range [0.56; 0.72]. The
lowest indicator was recorded in Moldova in 2000 and the highest in Italy in 2022. Figure 1
shows the average values of indicators of the technical efficiency of healthcare financing
across the 34 countries of the sample.
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Figure 1. Technical efficiency of healthcare financing (average value for 2000–2022) in 34 European
countries. Source: Authors’ calculations in Stata 14.2/SE software (Stata Software 2024) based on
World Bank data (World Bank 2024).

According to the data presented in Figure 1, it can be noted that in the studied
countries, the level of technical efficiency of healthcare financing is relatively high and
is concentrated in the third quartile. The spread of variation of the indicator between
countries is insignificant; only the gap between Moldova, Ukraine and the rest of the sample
countries is more significant at about 2–3%, while the deviation between the indicator levels
in consecutive other countries does not exceed 1%. The general distribution patterns of
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the indicator of the technical efficiency of healthcare financing are quite closely correlated
with the distribution of the initial parameter—the population’s life expectancy, i.e., the
higher efficiency is found in states with a higher level of socio-economic development
and well-being.

3.2. Clustering of Countries according to the Criterion of Financing the Healthcare System

The clustering of countries was implemented using “xtregcluster” in the Stata 14.2/SE
software product. Clustering is based only on indicators of healthcare financing (input
variables). It is worth noting that since the approach applicable to panel data was used,
belonging to a specific cluster does not change depending on the variation of the time
factor but is identical for each specific country throughout the entire observation period.
According to the clustering results, it was determined that the grouping of countries in
three clusters is optimal. The first cluster included Albania, the Czech Republic, Denmark,
Finland, Iceland, Ireland, Latvia, North Macedonia, Poland, Sweden, and Great Britain.
The second cluster included Austria, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia,
Estonia, France, Germany, Greece, Hungary, Italy, Lithuania, Moldova, Norway, Portugal,
Romania, Serbia, Slovakia, Slovenia, Spain, Switzerland, and Ukraine. The third cluster
included only one country—the Netherlands. Summarising averaged characteristics for
each of the clusters are given in Table 2.

Table 2. Averaged values of healthcare financing proxies for clusters of countries.

Indicator Cluster 1 Cluster 2 Cluster 3

Capital health expenditure (% of GDP) 0.3502 0.2530 1.9915
Domestic general government health expenditure
(% of current health expenditure) 72.8606 67.7985 67.4390

Domestic private health expenditure (% of
current health expenditure) 26.7790 31.7985 32.5546

External health expenditure (% of current
health expenditure) 0.3882 0.4217 0.0076

Out-of-pocket expenditure (% of current
health expenditure) 23.7097 25.1233 10.1740

Healthcare financing technical efficiency, units 0.6639 0.6562 0.6808
Source: Authors’ calculations based on World Bank data (World Bank 2024).

The generalisation of the clustering results made it possible to identify the following
specific features of the healthcare financing models, which are characteristic of the countries
included in the corresponding cluster:

– The model of financial support of the healthcare system of the countries in the first
cluster is characterised by a moderate amount of capital expenditures for healthcare,
external healthcare expenditures, and current out-of-pocket expenditures, while the
ratio of public funding of the healthcare system to private funding is approximately
73% vs. 27%; all this makes it possible to ensure relatively high efficiency of healthcare
financing within 66.4%;

– The model of healthcare financing of the countries in the second cluster is characterised
by the minimum level of capital expenditures on healthcare but the maximum level of
external healthcare expenditures and current out-of-pocket expenditures, while the
ratio of public financing of the healthcare system to private funding is very similar to
model 3 at 68% vs. 32%; the efficiency of healthcare financing is the lowest among the
three clusters—65.6% on average;

– The model of healthcare financing of the countries in the third cluster is characterised
by the maximum level of capital expenditures on healthcare but the minimum level of
external healthcare expenditures and current out-of-pocket expenditures, while the
ratio of public financing of the healthcare system to private financing is 67% vs. 33%;
the efficiency of healthcare financing is the highest and is 68.1% on average.
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Thus, model 3 can be characterised as a model with the highest level of autonomy
and efficiency of financial provision of the healthcare system, which can be considered
a benchmark. Model 1 is optimal and characterised by a moderate level of financial
indicators. Model 2 is the least effective, and it is characterised by transferring the financial
burden to individuals—consumers of medical services due to the highest value of the
out-of-pocket expenditures.

3.3. Formalisation of Temporal and Causal Patterns in the Chain “Healthcare Financing →
Life Expectancy”

Using distributed-lag modelling in Stata 14.2/SE software product, the results of
determining the causal relationships in the chain “healthcare financing → life expectancy”
were obtained for each cluster of countries identified at the previous stage of the research.
A lag of up to 3 years was tested (longer lags are ineffective due to the size of the sample
observation period). The simulation results regarding clusters are presented in Tables 3–5.

Table 3. Distributed-lag modelling results on the impact of healthcare financing on life expectancy
for 11 countries of cluster 1 for 2000–2022.

Variables Without Lag 1-Year Lag 2-Years Lag 3-Years Lag

Cap 2.0304 **
(0.831)

1.9254 **
(0.8492)

2.2091 ***
(0.851)

2.4983 ***
(0.8479)

Dom_gov −1.5362 *
(0.7956)

−0.6093
(0.8228)

1.1957
(0.8302)

1.6588 **
(0.8367)

Dom_prv −1.1701
(0.7946)

−0.222
(0.8217)

1.6207 *
(0.8304)

2.0871 **
(0.8388)

Ext −1.8984 **
(0.8253)

−1.0048
(0.8564)

0.8078
(0.862)

1.2793
(0.8687)

Oop −0.4345 ***
(0.0637)

−0.4484 ***
(0.0658)

−0.476 ***
(0.0666)

−0.4532 ***
(0.0651)

R2 0.4192 0.3853 0.3469 0.3099
Prob > chi2 0.0000 0.0000 0.0000 0.0000
Obs. 242 231 220 209

*** p < 0.01, ** p < 0.05, * p < 0.1. Source: Authors’ calculations in Stata 14.2/SE software (Stata Software 2024)
based on World Bank data (World Bank 2024).

Table 4. Distributed-lag modelling results on the impact of healthcare financing on life expectancy
for 22 countries of cluster 2 for 2000–2022.

Variables Without Lag 1-Year Lag 2-Years Lag 3-Years Lag

Cap 2.0699 ***
(0.6081)

1.6258 ***
(0.625)

1.3835 **
(0.6534)

1.2054 *
(0.6556)

Dom_gov −1.545 **
(0.7038)

−0.9705
(0.7964)

0.739
(0.9676)

4.4009 ***
(1.3318)

Dom_prv −1.3771 **
(0.6993)

−0.81
(0.7918)

0.8859
(0.9627)

4.5147 ***
(1.3251)

Ext −1.5469 **
(0.7098)

−0.9261
(0.8024)

0.7668
(0.9734)

4.4342 **
(0.8687)

Oop −0.163 ***
(0.0433)

−0.1476 ***
(0.0446)

−0.1262 ***
(0.0458)

−0.0963 **
(0.0455)

R2 0.4740 0.3402 0.3146 0.3099
Prob > chi2 0.0000 0.0001 0.0016 0.0001
Obs. 484 462 440 418

*** p < 0.01, ** p < 0.05, * p < 0.1. Source: Authors’ calculations in Stata 14.2/SE software (Stata Software 2024)
based on World Bank data (World Bank 2024).
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Table 5. Distributed-lag modelling results on the impact of healthcare financing on life expectancy
for 1 country (the Netherlands) of cluster 3 for 2000–2022.

Variables Without Lag 1-Year Lag 2-Years Lag 3-Years Lag

Cap 1.5724 ***
(0.1933)

1.3785 ***
(0.2501)

1.449 ***
(0.2374)

1.4066 ***
(0.6556)

Dom_gov −7.0886 ***
(1.6836)

−6.4607 ***
(1.2071)

−4.9285 **
(1.5454)

−4.5332 **
(1.7634)

Dom_prv −7.9105 ***
(1.7244)

−6.2392 ***
(1.2564)

−4.745 **
(1.587)

−4.3226 **
(1.7993)

Ext −16.3418 ***
(2.2485)

−12.0143 ***
(2.446)

−11.4101 ***
(2.6268)

−10.6528 ***
(2.3652)

Oop −0.2027 **
(0.0899)

−0.1151
(0.1176)

−0.0373
(0.1125)

0.0166
(0.1106)

R2 0.9495 0.9286 0.9455 0.9503
Prob > chi2 0.0000 0.0000 0.0000 0.0000
Obs. 22 21 20 19

*** p < 0.01, ** p < 0.05. Source: Authors’ calculations in Stata 14.2/SE software (Stata Software 2024) based on
World Bank data (World Bank 2024).

The following patterns are characteristic of the group of countries of the first cluster:

– A positive, considerable, and statistically significant impact of the growth of capital
healthcare expenditures on both without a lag and with a lag of 1–3 years (the most
qualitative relationship from an econometric point of view is in the model with a lag
of 3 years: an increase in capital healthcare expenditures in GDP by 1% causes an
increase in the life expectancy of the population in the countries of the first cluster by
2.5 years);

– The statistical significance of the positive impact of the increase in the specific weight
of domestic government and private healthcare expenditures in current expenditures
on life expectancy is manifested only with a lag of 3 years;

– The growth of external healthcare expenditures harms the life expectancy of the
population, and this relationship is statistically significant without time lags;

– An increase in the specific weight of out-of-pocket expenditures in the structure of
current healthcare expenditures hurts the population’s life expectancy. At the same
time, the best statistical quality of the relationship is realised with a lag of 2 years
when the influence of the indicator is the highest.

The following patterns are characteristic of the group of countries of the second cluster:

– The positive effect of the growth of capital healthcare expenditures on the increase in
life expectancy was confirmed without a lag and with a lag of 1 year. However, the
most statistically significant result is precisely without a lag, in which a 1% increase
in the specific weight of capital expenditures in GDP leads to an increase in life
expectancy in the countries of the second cluster by 2.07 years;

– An interesting fact is that the growth of the specific weight of public, private and exter-
nal healthcare expenditures in current expenditures without a time lag is characterised
by a statistically significant negative impact on life expectancy in the countries of the
second cluster; however, their growth with a lag of 3 years is accompanied by a sig-
nificant growth in life expectancy. An increase in the specific weight of out-of-pocket
expenditures in the structure of current healthcare expenditures negatively affected
life expectancy of the population at all time intervals (the most statistically significant
result is without a time lag, while with an increase in the lag, the quality and strength
of the relationships worsen).

The following patterns are characteristic of the group of countries of the third cluster:

– The positive effect of the increase in capital healthcare expenditures on the increase in
life expectancy is statistically significant at all time intervals; however, this relationship
is most qualitative in the model without a time lag, i.e., a 1% increase in the specific
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weight of capital expenditures in GDP is accompanied by an increase in life expectancy
of 1.6 years almost instantaneously;

– Instead, the growth of the specific weight of public, private and external healthcare
expenditures in current expenditures acts as a destructive determinant of changes in
life expectancy; this effect is most strongly realised without a lag and with a lag of
1 year;

– An increase in the specific weight of out-of-pocket expenditures in current expendi-
tures by 1% leads to a reduction in life expectancy without a time lag of 0.21 years.

4. Discussion

The generalisation of scientific studies related to identifying the factors of growth
of healthcare expenditures proved the existence of a relationship between the rates of
economic development and the growth of healthcare expenses (Alipouri Sakha et al. 2024;
Atilgan et al. 2024; Das 2024; Beylik et al. 2022; Rokicki et al. 2021; Gallardo-Albarran 2018;
Vargas Bustamante and Shimoga 2018; Ye and Zhang 2018; Wang 2015). At the same time,
there is an assumption that in high-, upper-middle-, and middle-income countries, the
increase in healthcare expenditures is not a necessity but a “tradition” or “habit”, which is
possible due to the existence of a reserve of financial resources. Even though sustainable
economic development allows investing more financial resources in improvement of social
protection and promoting public health, there is no irrefutable evidence that a greater vol-
ume of financial resources equals better health outcomes. Some researchers even consider
that a decrease of public financing of healthcare allows maintaining stable health outcomes
(Rechel 2019; Balkhi et al. 2021). Basically, scientists (Brikci et al. 2024; Gaylong et al. 2023)
argued that up to 40% of budget financial resources might be used inefficiently because of
funding delays. Researchers also strongly support the idea that government effectiveness,
control of corruption, and good governance are necessary preconditions for more effective
public funds distribution and utilization (Nakatani et al. 2024; Domapielle et al. 2022; Xu
and Lin 2022; Nakatani et al. 2022; Ivanková et al. 2020; Zeng et al. 2020; Saltman 2018;
Kulkarni 2016).

Efficiency of healthcare financing also depends on the initial state of healthcare system.
Specifically, there is evidence that investment in healthcare infrastructure promotes system
resilience to shocks like COVID-19 pandemic and contributes to better performance of
health outcomes (Antohi et al. 2022; Lupu and Tiganasu 2022; Novignon and Tabiri 2022;
Waitzberg et al. 2021; Legido-Quigley et al. 2020; Choonara and Eyles 2016). In turn,
Hadad et al. (2013) and Raghupathi and Raghupathi (2020) pointed out that healthcare
system efficiency depends not only on institutional capacity of financial support but also on
transformation of the population’s behaviour to a healthier and more responsible lifestyle.

Formalisation of temporal and causal patterns in the chain “healthcare financing →
life expectancy” for each cluster of countries using distributed-lag modelling (lag up to
3 years) made it possible to obtain interesting results. Thus, for the countries of cluster 1,
the growth of capital healthcare expenditures is essential, as it provides the most significant
contribution to the population’s life expectancy growth. Novignon and Tabiri (2022) also
pointed out that investment in healthcare infrastructure development is crucially important
for promoting health outcomes.

At the same time, an increase in the specific weight of public and private current
expenditures on healthcare will also have a positive effect on the performance indicator
in the medium term (lag of 3 years). Similarly, Onofrei et al. (2021) obtained evidence of
positive, long-run relationships between public health expenditures and life expectancy for
developing EU counties. Li and Yuan (2019) also pointed out that an increase in domestic
government health expenditure positively affects health outcomes, especially in rural ar-
eas in low-income regions. Obrizan and Wehby (2018) evaluated relationships between
healthcare expenditures and life expectancy in 175 countries and revealed that an increase
in health spending more strongly contributes to an increase in life expectancy in countries
with comparably low life expectancy. Bein et al. (2017) also obtained similar results: consid-
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ering healthcare expenditures and life expectancy data for 2000–2014, they revealed with
panel data regression technique that “there is a strong, positive association between total
healthcare expenditures and total life expectancy”. Rahman et al. (2018) realised research
on data for 15 countries in 1995–2014 and concluded that both an increase in public and
private healthcare expenditures matter for improvement of health outcomes, but private
healthcare expenditures have a stronger impact. Fujii (2018) also came to the same conclu-
sions as Rahman et al. (2018). Specifically, it was found that private healthcare expenditure
is more effective in promoting health outcomes than public healthcare expenditures but
only for countries with ineffective government. For countries with effective government,
both types of healthcare expenditures are almost equally effective in improving health
outcomes. In contrast, Sango-Coke and Bein (2018) declared that an increase in the public
healthcare sector is more vital for improving life expectancy in West African countries.
This conclusion is also fair for the Pakistan case: an increase in public health expenditure
provokes improvement in life expectancy both in the short and long run (Ullah et al. 2021).
Zeng and Niu (2023) also realised research based on data for West African countries during
1995–2019 and revealed that total healthcare expenditure positively affected healthy life
expectancy in the long run, while out-of-pocket health expenditures had a negative effect.
Moreover, they revealed that public and private healthcare expenditure have a positive
influence on health outcomes in the short run. Interestingly, Gallet and Doucouliagos (2017)
and Bokhari et al. (2007) argued that healthcare spending has a better relationship with
mortality rate instead of life expectancy.

In turn, Grigoli and Kapsoli (2018) argued that government spending on health issues
is quite low in emerging and developing countries (80 countries, observation period 2001–
2010) and its increase does not necessarily associate with an increase in life expectancy;
scientists argued that only effective allocation of budget resources might contribute to better
health outcomes. Herrera and Pang (2005) realised research in which they investigated the
relationship between public health expenditures and health outcomes for 140 developing
countries in 1996–2002. Scientists found that “countries with higher ratios of public to
private financing of the service provision score lower efficiency”, while in our research this
conclusion is unfair.

Moreover, an increase in out-of-pocket expenditures, on the contrary, has a negative
medium-term effect. Sarker et al. (2021) also argued that an increase in out-of-pocket
expenditures might significantly damage resilience of the healthcare system, especially
in low-income countries where households might spend up to 35% of their income on
healthcare. Behera and Dash (2018, 2019) point out that a decrease in out-of-pocket health
expenditures is within core priorities in low-income and middle-income countries across
the Asia-Pacific region. Grigorakis et al. (2018) based on the research of 26 EU and
OECD countries during 1995–2013, concluded that these countries should realize measures
for decreasing out-of-pocket health expenditures. Cacace (2021) also came to a similar
conclusion for the group of Central and Eastern European Countries.

The countries of the first cluster are also recommended to reduce their dependence on
external financial resources for healthcare. In contrast, Li and Yuan (2019) declare that an
increase in external healthcare expenditures positively influences health outcomes.

For the countries of cluster 2, which is characterised by the lowest level of capital
expenditures on healthcare, the increase of this group of expenditures in GDP provides the
most significant contribution to the population’s life expectancy growth (without a lag). An
increase in the share of public, private, and external healthcare expenditures in the structure
of current expenditures has a negative immediate effect on the population’s life expectancy.
However, this effect becomes almost three times stronger and changes its sign to “+” with
a lag of 3 years. On the other hand, the negative effect of the increase in out-of-pocket
expenditures on life expectancy persists at all time intervals. For the country of cluster 3,
the positive return is achieved exclusively due to the growth of capital expenditures on
healthcare. Shimul et al. (2023) also declared that developing countries (as in cluster 1) are
more sensitive to changes in volumes of healthcare expenditures than developed countries



Int. J. Financial Stud. 2024, 12, 87 13 of 19

(as in cluster 3). However, Khan and Husnain (2019), in contrast, proved that elasticity of
healthcare expenditures is less than unity in developing Asian countries in the short run,
while in the long run these relationships become more relative and impactful.

5. Conclusions

In terms of understanding retrospective and current trends of health financing frame-
works and efficiency of healthcare financing due to improvement of health outputs, most
scientists agree that socio-economic conditions do influence the volume of health financing.

The analysis of input (healthcare financing indicators) and output (population’s life
expectancy) performance indicators of the healthcare system in 34 European countries
during 2000–2022 showed that the average life expectancy of these countries is about
78 years. At the same time, the longest life expectancy is in Switzerland, Iceland, Italy, Spain,
Sweden, France, and Norway, and the lowest (with a significant difference from the nearest
country) in Ukraine and Moldova. According to these data, a certain peculiarity is observed:
life expectancy is higher in more developed countries, which correlates with numerous
scientific studies developed in the literature review. Based on the analysis results, it was
also preliminarily established that a relatively lower level of capital healthcare expenditures
is inherent in highly developed countries than in developing countries. However, there
are certain exceptions to this statement. In particular, countries with a high level of socio-
economic development—the Netherlands and Austria—have the most significant weight
of capital healthcare expenditures in GDP, while in the group of developing countries,
there are also leaders in this indicator—Latvia and Moldova. According to the results of a
comparative analysis of the values of the healthcare performance parameters averaged over
23 years in 34 European countries, it is impossible to determine a model of the relationship
between the types of current healthcare expenditures (domestic government and domestic
private healthcare expenditures) that would ensure the most significant increase in life
expectancy. At the same time, it can be assumed that the predominance of external current
expenditures and out-of-pocket expenditures in current healthcare expenditures is a more
valid trend for the group of countries with life expectancy below the sample average
(middle-income countries).

Determining the efficiency of healthcare financing revealed a relatively high level of
technical efficiency in these countries, which varies in the range [0.56; 0.72]. At the same
time, Italy has the maximum healthcare financing efficiency value: the 23-year-averaged
efficiency is 0.7011, while the most considerable absolute value of the indicator for the
sample is 0.7178 (Italy, 2022). The model of healthcare financial provision in Moldova
is the least efficient: the 23-year-averaged efficiency level is 0.5822, while the minimum
absolute value of the indicator is 0.5604 (Moldova, 2000). Generally, it can be noted that the
ranking of the studied countries according to the indicator of the efficiency of healthcare
financing almost coincides with the order of their ranking according to the criterion of life
expectancy. In turn, Medeiros and Schwierz (2015), while estimating healthcare financial
efficiency in EU countries, obtained similar results. Specifically, the authors concluded
that Belgium, Cyprus, Spain, France, Italy, Sweden and the Netherlands have the highest
performance indicator, while the Czech Republic, Lithuania and Slovakia have the lowest
ones. In contrast, Kujawska (2021) considered that Cyprus, Greece and Luxembourg are the
most effective in healthcare financing (based on DEA analysis for 30 European countries for
2000–2014). Despite the discrepancy in the list of benchmark countries, there are matches in
the list of countries with the lowest efficiency (Lithuania, Estonia, Hungary, Latvia, Slovakia,
Austria) except for Austria, which is considered rather efficient within our research.

Based on the input parameters of healthcare financing, 34 studied European countries
were grouped into 3 clusters. The first cluster (11 countries) is characterised by an average
level of capital healthcare expenditures, external and out-of-pocket expenditures, and
the ratio between public and private financing of the current needs of the healthcare
system is approximately 73% to 27%. The second cluster (22 countries) is characterised
by a low level of capital healthcare expenditures but a high level of external and out-of-
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pocket expenditures. The ratio of current public to current private spending on healthcare
averages 68% to 32%. It is worth noting that the average levels of the efficiency of healthcare
financing in the countries of the first and second clusters are practically identical (0.6639
vs. 0.6562). The highest efficiency is in the third cluster, which includes only one country—
the Netherlands (technical efficiency 0.6808). This cluster is characterised by the most
significant amount of capital healthcare expenditures and the lowest amount of external
and out-of-pocket healthcare expenditures. In contrast, the ratio of current public and
current private healthcare expenditures is almost identical to the countries of the second
cluster—67% to 33%.

Summarising the results of the conducted research, it is possible to partially confirm
the assumption that spending financial resources on healthcare is inefficient and achieving
similar results would be possible with lower expenses, which is most clearly confirmed
for the flagship cluster 3. At the same time, it is worth noting that in the less developed
countries of the sample (clusters 1 and 2), the growth of current expenditures (except for
out-of-pocket expenditures) makes it possible to achieve a positive effect on life expectancy
in the medium term. Thus, a general recommendation can be formulated as follows: to
ensure the increase in life expectancy in high-income countries, it is advisable to redistribute
current and capital expenditures in favour of the latter, while in middle-income countries,
the priority is to increase the weight of capital expenditures, however, without reducing
public current and private current healthcare expenditures but by reducing the weight of
out-of-pocket expenditures.
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