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Abstract 
This paper analyses the socioeconomic determinants of life expectancy in Southeastern Europe 
countries highlighting the most important factors that can affect life expectancy in this part of 
Europe.    
Two Panel Data Regression with fixed–effects model was applied for 20 years from 2000 to 2019. 
Eight socioeconomic and environmental explanatory variables were used to verify their influence on 
life expectancy. 
The analysis highlights the important influence of factors such as urbanization; GDP per capita; 
fertility rate; education; marital status; CO2 emission and the non-significant influence of other factors, 
such as health expenditure or health care out-of-pocket healthcare expenditure. This study points out 
that healthcare spending (public and/or household out-of-pocket spending) is not a significant factor 
in improving life expectancy in SEE countries. Results illustrate that GDP per capita; urbanization, 
CO2 emissions, and fertility rate are the most influential and significant explanatory factors. A 
surprising result concerns marital status, which in this study affects life expectancy inversely in one of 
the panel regressions. 
Life expectancy is a very important and expressive outcome indicator for public health. Each country 
is committed to spending public money to improve people's quality of life, which translates into a 
longer life (Life expectancy), or even better, a longer and healthier life (Health Adjusted Life 
Expectancy). The results of this study, considering the demographic development of the SEE 
countries (low fertility rate and aged people), show that policymakers need to consider public 
healthcare organization and reassess the effectiveness of public health expenditure. On the other hand, 
the balanced urbanization process with a clean ecosystem (less CO2 emissions) conducts a better life 
quality (consequently an improved life expectancy). 
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1. Introduction 
  

Life expectancy is one of the main indicators that is used by both national and 
international health systems to measure the state of health of a country (OECD, 2022). In 
general, population longevity is an indicator of the human well-being of a country: the 
most developed countries have a higher LE than other countries. In any case, LE depends 
on various factors such as genetics, economic, social, cultural, health and environmental 
factors (IFTF, 2003). The state of health of the people would be conditioned 50% by 
socioeconomic and cultural factors; the other factors are much less important: 
environmental factors, genetic factors, and healthcare (Figure 1). Therefore, a human 
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generation is responsible for approximately 80% of life expectancy (as a single human 
generation cannot influence our gene pool). 
 
 

 
Figure 1. Key Factors influencing health state 
Source: Institute for the Future, 2003 

 
This study considers the controllable factors that can influence life expectancy in eleven 
SEE countries: in this analysis, it was not possible to include Montenegro, Moldova, and 
Kosovo due to a lack of available data. The average life expectancy is determined by 
different socio-economic factors. Life expectancies are calculated using life tables 
presenting age-specific mortality rates: e(x) = T(x) / l(x), where e(x) - the (remaining) life 
expectancy of persons alive at age x; T(x) - total number of person-years lived by the cohort 
from age x until all members of the cohort have died; l(x) - the number of persons alive at 
age x. For example, at age cohort 45 – 50,  the average life expectancy for both genders in 
Albania was e(45 - 50) = T(45 - 50)/l(45 - 50) = 2.889.303/96129 = 30.05.  
After the 1990s, the SEE countries went through a very intense transition period: changes 
in political regimes, economic system revolution, important population movements, 
changes in individual and family lifestyles, etc. These socioeconomic and cultural changes 
have affected all the countries considered by this study (Roaf et al., 2014; Haynes, 1996; 
Kipas, 2020). In 2019 six of these countries are full members of the European Union 
(Cyprus, Romania, Greece, Slovenia, Bulgaria, and Croatia), while the other five countries 
are candidate members of the EU (Albania, North Macedonia, Turkey, Serbia, 
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Montenegro, Moldova). Bosnia-Herzegovina and Kosovo do not yet have a relationship 
with the European Union.  
Analysis of Life Expectancy in SEE countries confirms that there are differences between 
the countries. Slovenia, Greece, and Cyprus have the highest value of LE (81,53; 81,64; 
80,98 respectively). Bulgaria has the lowest LE at birth (75,11 years in 2019). 
Regardless of their similarities and/or factorial differences, all the countries in this region 
have improved life expectancy during the last two decades.  WHO data shows that this 
trend will continue in the coming decades as well (Figure 2).  
 

 
Figure 2: SEE countries life expectancy(2000 – 2019) 
Source: World Bank data 
 

As shown in other studies, a lot of factors impact health status (Mackenbach et al., 2019; 
Bayati, Akbarian, & Kavosi, 2013; Favissa & Gutema, 2005). Income forms the condition 
of people's lives (Mikkonen & Raphael, 2010) and is a main socioeconomic determinant 
of health. Several studies (e.g., Mackenbach et al., 2019; Bayati, Akbarian, & Kavosi, 2013; 
Favissa & Gutema, 2005; Shing-Jong, 2009; Bayati et al., 2013) considered income as one 
of the main determinants of health.  
Tobacco and alcohol consumption can deteriorate people's health and therefore could 
affect life expectancy (Martikainen et al., 2014; Wang-Hong, 2007; Trias-Llimo´ et al., 
2018). Unemployment causes social deprivation and anxiety. (Mackenbach et al., 2019; Or, 
2000). Education is another important factor that determines health in several ways 
(Mackenbach et al., 2019; Bayati, Akbarian & Kavosi, 2013; Favissa & Gutema, 2005; 
Mohan & Mirmirani, 2007). People with high education are more likely to have better jobs, 
higher incomes, and lower risky behaviors (Mikkonen & Raphael, 2010).  
Marital status has also been studied to see the influence on life expectancy. Marriage was 
considered an institution that affects the well-being of a family, thus having a positive 
impact on people's health (Haomiao & Lubetkinb, 2020; Zueras, Rutigliano & Llimós, 
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2020). Urbanization is another determinant of health (Mackenbach et al., 2019; Bayati, 
Akbarian, & Kavosi, 2013; Torres, Canudas-Romo & Oeppen2019; Leeson, 2018) which 
can have both positive (increasing access to medical centers and information) and negative 
(pollution) impacts on overall health. The issue of the relationship between environmental 
degradation and human health has been widely addressed by medical doctors. However, 
economists have sparsely debated it. The release of carbon dioxide (CO2 ) into the air can 
cause several environmental problems and, thus, can affect human health. (Murthy et al., 
2021). 
These explanatory factors do not affect life expectancy similarly in different world 
countries. Empirical studies show that the relationship between the explanatory variables 
and life expectancy varies between regions of the world, mainly based on their income 
capacity (low income, middle income, and high income). 
Shariful et al. (2018) have investigated, in accordance with the World Bank (WB) 
classification, seventy-nine low- and lower-middle-income countries. The results indicate 
that to increase the Life Expectancy in low- and lower-middle-income countries, it is 
necessary to reduce Total Fertility Rate as well as to increase the mean years of schooling, 
freedom of the press, and the achievement of a level of health-related Millennium 
Development Goals. 
Passarino et al.(2016) have investigated the relationship between genetic factors and 
lifestyle concluding that interventions modulating the interaction between genetic 
background and environment is essential to determine the individual chance to attain 
longevity. 
Trpkova - Nestorovska (2018) studied life expectancy in different group of countries 
(high-, medium- and low  life expectancy countries). GDP per capita, urbanization and 
fertility rate are important factors in all three groups.  
Trpkova – Nestorovska (2015) has investigated determinants of life expectancy at birth by 
using panel regression model for twelve Southeastern European during the period 2000 – 
2015.  
Husain (2002) examines life expectancy at birth in developing countries. Life expectancy 
can be improved if there is a reduction in fertility and if calorie intake is improved.  
Bilas et al (2014) have analyzed life expectancy in the European Union. GDP per capita 
and education are the most important factors influencing Life expectancy in this region. 
 
2. Methods 

 
The purpose of this analysis is to identify differences within SEE countries 

selecting two groups of countries (a. "SEE countries with Life Expectancy < 80" and b. 
"All SEE countries") and performing a regression method.  
The reason for the selection of this subgroup (average life expectancy less than 80 years) 
has to do with the fact that in the period 2000 - 2019, the countries of this subgroup tend 
to converge in terms of average life expectancy, but diverge with the average life 
expectancy of countries like Cyprus, Greece and Slovenia (with an average life expectancy 
over 80 years), as shown in Figure 2. 
To achieve the goal of this study, firstly panel data regression analysis was considered to 
define differences between countries and than a linear regression was performed to see 
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differences within each country. The explanatory variables were selected based on 
literature review and data availability for SEE countries. Due to the lack of data, this study 
was unable to include Montenegro, Kosovo, and Moldova. The data were collected mainly 
by World Bank (World Bank data, 2022) except for education level data. Regarding the 
level of education, the data were extracted from National Human Development Reports 
(UNDP, 2020). SEE countries with Life Expectancy higher than 80 years were 2019 
Slovenia, Greece, and Cyprus. Other SEE countries had Life Expectancy in 2019 lower 
than 80 years.  
The explanatory variables are the same for the two groups. Descriptive statistics of 
variables are presented in Table 1.  
 
Table 1. Descriptive statistics of the variables in SEE countries, 2000 - 2019 

Variable (unit) – Source Mean St. Dev. Min. Max. 

LE (Years) – World Bank 76,09 2,76 70,01 81,79 
HE (ppp/capita $, % of GDP) –World Bank 776 667 56,5 2840,5 
EDU (HDI Index) – HDI report 9,4 3,3 2,03 17,45 
GDP (ppp / capita, $) – World Bank 17875 9047 3860 42339 
MS (marriages / 1000 inhab.) – World Bank 5,9 1,9 2,9 15,1 
OPEH (% HE) – World Bank 31,4 13,3 8,8 60,4 
FER (births /woman) – World Bank 1,5 0,3 1,2 2,5 
CO2 (metric tons per capita) – World Bank 5,3 1,9 1,0 9,4 
URB (Urban pop. % total) – World Bank 59,7 9,9 41,74 79,39 

Life Expectancy (LE) was determined by economic (HE, GDP, OPEH), social (EDU, MS, FR), 
and environmental factors (CO2, URB):  

LE =f(HE, EDU, GDP, MS, OPEH, FER, CO2, URB)      (equation 1) 
LE: In this study, LE at birth is used as a dependent variable.  
HE: Health Expenditure as a proportion of GDP 
GDP: Gross Domestic Product per capita in Purchasing Power Parities (GDP, PPP, $) was used 

as a measure of income per capita.  
MS: Marriages per 1000 inhabitants: according to the literature there are differences in life 

expectancy between singles and married people.  
OPEH: Out-of-Pocket spending, as % of HE: higher OPEH can deteriorate social conditions 

worsening poverty eradication.  
FER: The total fertility rate of a population is the average number of children that would be born 

to a woman over her lifetime.  
EDU: Mean Years of School were used as a measure of education level.  
URB: The percentage of the urban population.  
CO2: CO2 emission, indicating the effect of air pollution on health status. 

  
For estimating the models, the following steps were taken. To prevent spurious regression 
and autocorrelation problems, stationary and cointegration tests were performed. 
Moreover, Im-Pesaran and Shin stationary test, and Kao cointegration test were used to 
verify respectively stationarity and the presence of long-term relationship among the 
variables. STATA 16 software was used for performing the tests. After transforming the 
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data into a natural logarithm function (except marriage data) to make it stationary, the 
econometric model looks as follows:  
LogLEit= β0+β1logHEit + β2logGDPit + β3logMSit+ β4logOPEHit + β5logEDUit + 
FERit + β6logURBit + β7logCO2it + uit   (equation 2) 
where: β1 to β7 indicate the elasticity of LE with respect to the explanatory variables. uit 
is error term with classical assumptions. Country and time were shown by i and t, 
respectively.  
After detection of stationarity and cointegration properties, the panel data regression 
model was selected between the random-effects model and the fixed-effects model. 
Considering the Hausman test result ( 1763,53; prob>chi2 = 0,0000), it was selected the 
Panel Data Regression with fixed-effects model. 
 
2.1 Regression results 
 

The model was estimated for "SEE countries with LE < 80 years" (group 1) and 
for "All SEE countries" (group 2). The results are shown in Table 2.  

 
Table 2. Fixed-effect estimates of life expectancy in SEE countries, 2000 - 2019 

Variable 
SEE, LE < 80 SEE Total 

Coefficient P Coefficient P 
Constant 3,910*** 0,000 3,548*** 0,000 
LogHE -0,009*** 0,000 -0,0012 0,624 
LogEDU 0,005 0,306 0,014** 0,013 
LogGDP 0,064*** 0,000 0,043*** 0,000 
LogMS 0,001 0,829 -0,013** 0,017 
LogOPEH -0,004 0,311 -0,006 0,179 
FER -0,026*** 0,000 0,009* 0,098 
LogCO2 -0,019*** 0,001 -0,031*** 0,000 
LogURB -0,018 0,436 0,104*** 0,000 

F stat 172,7 159,09 
P 0,000 0,000 
Rho 0,93 0,95 

***, **, and * indicate coefficient is significant at 1, 5 and 10 per cent level, respectively 

 
The results show that changes in LE in this region can be explained by changes in the 
independent variables (depending on the model with group 1 or group 2).  
The estimated coefficients indicate that the most important and significant factors for 
group 1 are: GDP per capita, fertility rate and air pollution. Instead, for group 2 the most 
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important and significant factors are: GDP per capita, urbanization, education, air 
pollution and marital status.  
-In group 1, Health Expenditure has practically zero but very significant effect on LE, 
while in group 2 the effect of HE is practically zero but not significant on LE.  
-Education level has nearly zero effect on LE in group 1, while in group 2 the effect of 
EDU is important and significant.  
-GDP per capita is a very important and significant factor for both groups.  
-Marital status is enough important and significant for group 2, but not important and not 
significant for group 1.  
-Out-of-Pocket Healthcare Expenditure does not affect LE in both groups.  
-The fertility rate is very important and significant for group 1, while group 2 has little 
impact on LE.  
-Air pollution is an essential factor for both groups, but the negative elasticity coefficient 
is two times greater for group 2.  
-Urbanization is a positive key factor for group 2 in terms of LE, but negative and 
insignificant for group 1. 
On the other hand, to see if there are influences of the explanatory variables within each 
analyzed country, the results obtained from the regression analysis show that their 
influence is mostly not significant (Table 3). 
 
Table 3. Effect estimates of life expectancy in each of SEE countries, 2000 - 2019 

Country 
Variables (LOG) 

HE EDU GDP MS OPEH FER CO2 URB 
Albania 0.02 -0.01 0.03 0.03* -0.04 -0.02 0.01 -0.04 
BiH 0.02 -0.01 -0.08 0.03 -0.01 -0.03 0.02 0.78 
Bulgaria -0.01 -0.01 -0.04 0.00 -0.02 0.02 0.02 2.41** 
Croatia -0.1 0.13* 0.27 -0.09 0.01 0.07 0.07 0.03 
Cyprus -0.02** -0.15 0.03 -0.01 -0.01 -0.07 0.01 -0.53 
Greece 0.03** 0.02 -0.00 -0.01 -0.01 -0.00 -0.01* -0.43 
N. Macedonia 0.01 -0.05* 0.02 -0.14*** 0.02 -0.06 0.03 -0.88 
Romania -0.00 0.02 0.01 -0.00 -0.01 -0.04 -0.02 1.37** 
Serbia -0.00 0.01 -0.01 0.01 0.01 0.00 0.01 0.56 
Slovenia 0.04** -0.02 0.00* 0.01 -0.03* -0.00 0.00 0.61 

***, **, and * indicate coefficient is significant at 1, 5 and 10 per cent level, respectively 
 

3. Conclusions 
 

In the first step, this study was an attempt to define, considering literature and 
socio-economic developments, the factors influencing life expectancy in SEE countries. 
Secondly, this study tried to identify existing differencesbetween a. SEE countries, 
highlighting two groups: group 1 (8 countries with LE < 80 years), and group 2 (all SEE 
countries) and b. within each of SEE countries.   
The reason for the selection of this subgroup (average life expectancy less than 80 years) 
has to do with the fact that in the period 2000 - 2019, the countries of this subgroup tend 
to converge in terms of average life expectancy, but diverge with the average life 
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expectancy of countries like Cyprus, Greece and Slovenia (with an average life expectancy 
over 80 years), as shown in Figure 2. 
By extrapolating from all SEE countries those with LE < 80, we can design the way 
forward for countries with shorter life expectancy.  
Considering differences in SEE countries, this study finds that the explanatory variables 
influence life expectancy in different ways regarding the two groups studied. At the same 
time this study finds that the impact of explanatory variables  on average life expectancy 
(during the period 2000- 2019) is mostly not relevant and  insignificant (Table 3). 
The conclusions drawn from this study comply with the Principles of Sustainable 
Development of the United Nations, mainly Goal 3 – Ensure healthy lives and promote well-
being for all at all ages (United Nation, 2022). Life Expectancy as an important indicator of 
the country healthcare is impacted by many social, economic, cultural, genetic factors, etc. 
This means that life expectancy (as well as the quality of the population's life expectancy), 
in a long-term perspective, can be increased not only by improving the healthcare system 
of a country, but by upgrading other indicators, such as education, economic development, 
balanced and sustainable urbanization. The sustainable development goals are 
interconnected, so better health cannot be understood without social peace, without 
economic development, without preserving the balances of the ecosystem (other 
sustainable development goals), etc. (Fong et al, 2022). 
Like other studies, wealth has an important effect on health. But economic development 
must be sustainable and respect the environment. For countries of group 1, this means 
that urbanization must be sustainable and in harmony with the environment to prevent 
congested and inhospitable cities.  
HE measures healthcare provision to the society (Mohan, Mirmirani, 2007). Generally HE 
influence is considered positive (Halicioglu, 2010). While it has negative effects in some 
studies (Fayissa & Gutema, 2005), it has shown no importance in this study. Policymakers 
need to consider public healthcare organization and reassess the effectiveness of public 
health expenditure in SEE countries, in such a manner to become a significant factor as in 
developed countries (Grigoli & Kapsoli, 2013; Auró & Deeg, 2021) .  
With the current and expected values, fertility rate will probably increasingly become a less 
significant factor for group 1 in the future, as in more developed countries (Slovenia, 
Cyprus, Greece). Currently, the results on fertility correspond with all the macro-level 
studies carried out about the fertility rate effect on LE (Mackenbach et al., 2019; Bayati, 
Akbarian, & Kavosi, 2013; Favissa & Gutema, 2005).  
The results of this study show that marriage no longer helps improve people's health and 
consequently does not affect (or perhaps can affect negatively) life expectancy. Recent 
studies show that marriage no longer plays the role of physical and emotional well-being 
for spouses, as it was considered a decade ago (Liu & Umberson, 2008; Perelli-Harris, 
2018). This process is not to the benefit of men, as the positive impact of marriage has 
been particularly directed towards them.  
In developed countries, education level is an important factor to improve LE. It can be 
deduced that the development path of the group 1 countries is that of education, research, 
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and technological development. Policymakers need to consider these aspects while 
attempting to allocate funds efficiently and effectively in education and research. 
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