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Abstract. Sustainable development is based on the idea of achieving an acceptable level of social, economic, and cultural development. 

However, there are a lot of impediments to achieving this idea so far. Population aging is one of these (and, probably, major) global trends 

affecting all countries and putting the realization of sustainable development goals at risk. The main goal of this article, therefore, is to test 

the relation between aging and three groups of indicators of sustainable development of EU countries. The investigation that forms the 

basis of the given article has focused on the median age of the population and six sustainable development indicators of the EU countries. 

The analysis covers annual data of the period from 2000 to 2018. All variables have been obtained from the Eurostat database. This has 

provided a possibility to compare the EU countries by indicators under consideration. 
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1. Introduction 

 

In the studies of international organizations (United Nations et al., 2003), three approaches to sustainable 

development have prevailed, as follows: 1) the first approach considers sustainable development as economic, 

social and environmental systems, all of which must be simultaneously sustainable; 2) the second approach is 

ecosystem health, which views the economic and social systems as subsystems of the global environment. This 

approach is focused on the pressures placed on ecosystems by human activities; 3) the third approach is related to 

resources or capital and views sustainable development as development ensuring non-declining per capita national 

wealth by conserving or replacing the stocks of produced human, social and natural capital.  
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While economists have been contributing to the discussion of various aspects of sustainability, it is notable that 

the term “sustainability economics” does not refer to any explicit definition, and is not obviously joined by the 

characteristics, such as subject focus, methodology, or institutional background (Baumgärtner, Quaas, 2010). 

Sustainability is not only a matter of acting in another way. It is creating another logic of economics. The science 

of economic needs to be grounded in understanding of economics and business activities and how this could be 

connected to sustainability (Clark, 2018). Sustainable economics requires a systemic approach first taking societal 

changes into consideration. 

 

Tendencies in population aging are particularly relevant to the Sustainable Development Goals related to 

inequalities between and within countries, poverty, ensuring healthy lives and wellbeing at all ages, promoting 

gender equality and productive employment and making human settlements safe, inclusive, resilient and 

sustainable (United Nations, 2017). Population aging is a major global trend that affects all countries, at a 

different level (Dugarova, Gülasan, 2017; World Bank Group, 2016, United Nations, 2017).  

 

The main question and, therefore, the goal of this article that the authors are rising is, if there are relations 

between aging and three groups of indicators of sustainable development of EU countries (and if yes, then, to 

what extent). 

 

In order to answer this question, the article starts with an in-depth analysis of scientific literature associated with 

the topics of sustainability, population aging and indicators used to track and evaluate sustainable development 

from different perspectives. This is followed by Chapter 2, which discusses the methodology applied to conduct 

research and reasons why several key indicators of aging were chosen for further investigation. Chapter 3, then, 

provides basic findings of the research related to aging and relations between aging and three groups of indicators 

of sustainable development of EU countries. The article ends with some investigation findings and discussion 

questions for further research in this important field.  

 

2. Literature review 

    
Concept of sustainability. The first and one of the most important conferences of the United Nations on the 

Human Environment was held in Stockholm, Sweden, in 1972, which presented initial conceptions regarding 

sustainable development. In 1987, The Brundtland Report was published propagating that sustainable 

development meets the needs of the present without compromising the ability of future generations to meet their 

needs (Brundtland Report, 1987; Nogueira, 2019). 

  

In the last decade, the phenomenon of economy and the factors affecting its development got attention from a vast 

number of scientists all around the world (Cowell, 2013; Dudzevičiūtė, 2015; Chapple, Montero, 2016; Jiang et 

al., 2017; Atienza et al., 2018; Athukorala, Narayanan, 2018; Lihtmaa et al., 2018, Maknickienė et al., 2018, 

Dobrovolskiene, et al., 2019, Reis et al., 2019; Moumen et al., 2019; Estevaro et al., 2019; Mauerhofer, 2019, 

Baltgailis, 2019; Prakash, Garg, 2019;  Vigliarolo, 2020; Pereira et al., 2020).  

 

It should be noted that many of these scientists argue over the concept of a traditional and sustainable economy. 

(Bartelmus, 2010; Daniels, 2010; Todaro, Smith, 2011; Blum, Legey, 2012; Lund, Hvelplund, 2012; Binder, Witt, 

2012; Birkin, Polesie, 2013; Lejano, Stokols, 2013; Stankevičienė et al., 2014; Vokoun, 2016; Nogueira, 2019; 

Bartley, 2019, Reis et al., 2019). In the work of Todaro and Smith (2011) three different attitudes towards the 

development of the economy are distinguished, i.e., traditional attitude, new economy attitude and Amartya Sen’s 

attitude of “abilities”.  
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The traditional attitude of economic development is based on the indicator of gross domestic product per capita, 

which clearly indicates the wellbeing of the society and the exact level of economic development. However, this 

indicator does not always represent a real situation, and, hence, sometimes is too narrow. This new attitude 

describes economic development as a multidimensional process encompassing a great number of activities of 

different institutions, aiming at economic growth, different decisions to increase social cohesion, distribution of 

resources in order to assure a better quality of life for the entire society (Todaro, Smith, 2011; Dudzevičiūtė, 

2015).  

 

In accordance to the Amartya Sen‘s attitude of “abilities”, economic development should be directed towards the 

reinforcement of the sense of self-esteem and freedom. According to this attitude, economic development should 

eliminate all factors that prevent freedom and economic possibilities (Todaro, Smith, 2011). Binder and Witt 

(2012) argued if sustainable development can benefit from the synthesis with the Amartya Sen‘s attitude of 

“abilities” while obtaining firm normative background and wider application at the same time.  

 

According to Remig (2015), the debate about sustainability economics has stimulated many of the contributions 

in the scientific literature. There is no application of the concept of sustainability economics in a specific context 

as there are many unclear aspects of what sustainability economics strives to and which underlying criteria will be 

chosen.  

 

All in all, the concept of sustainable development is based on the evaluation of how decisions of the society in one 

of the fields – economy, social, and environmental – will impact the other two. In scientific articles, sustainable 

development (Bartelmus, 2010;  Blum, Legey, 2012; Lund, Hvelplund, 2012; Stankevičienė et al., 2014; Vokoun, 

2016; Maknickienė et al., 2018; Nogueira, 2019, Sarma et al., 2019; Reis et.al., 2019; Pereira et al., 2020) is 

analyzed in relation to different approaches: ecological sustainability of the resilience of ecosystems; economic 

sustainability of non-declining welfare, the notion of theoretical environmental economics; economic 

sustainability of economic performance and growth, using modified accounting indicators of produced and natural 

capital formation; and sustainability of development, which seeks to meet present and future needs of the society. 

 

Goals and indicators of sustainable development. It is notable that the evolution of sustainable development 

concepts requires a shift toward a systemic and integrated perspective that facilitates the understanding of 

complexity (Liboni and Cezarino, 2014; Eustachio et al., 2019). In the scientific context, different views exist to 

assess the progress of sustainable development (Bell and Morse 2001). For example, the EU provides a list of 

sustainable development goals that are provided in Table 1. 

 
Table 1. Sustainable development goals of the European Union 

Goals 

No poverty Zero hunger 

Good health and well-being Quality education 

Gender equality Clean water and sanitation 

Affordable and clean energy Decent work and economic growth 

Industry innovation and infrastructure Reduced inequalities 

Sustainable cities and communities Responsible consumption and production 

Climate action Life below water 

Life on land Peace, justice, and strong institutions 

Partnerships for the goals  
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Source: Compiled by authors based on information from the Statistical Offices of the European Union (2018) 

 

Eustachio et al. (2019) revealed 14 indicators for evaluating the sustainability. The relationship between 

sustainable development indicators and goals is presented in Table 2. 

 

 
Table 2. Relationship between sustainable development indicators and goals 

Sustainable development indicators Sustainable development goals 

Infrastructure, health, and no hunger Clean water and sanitation 

Good health and well-being  

Zero hunger  

Affordable and clean energy 

Partnerships for the goals  

Responsible consumption and production  

Sustainable cities and communities 

Gender equality 

Life on land and below water Life on land 

Life below water 

Reduced inequalities  

Industry innovation and infrastructure 

Education Quality education 

Economic growth Decent work and economic growth 

Firm's corruption Peace, justice, and strong institutions 

No poverty No poverty 

Preservation of natural resources  Responsible consumption and production 

Clean energy and gender equality Affordable and clean energy  

Gender equality 

International trade Partnerships for the goals 

Industry activity Industry innovation and infrastructure 

Peace and justice Peace, justice, and strong institutions 

Employment, gender, and country equality Gender equality  

Reduced inequalities  

Decent work and economic growth 

Growth rate in consumption and income Reduced inequalities 

No air pollution Sustainable cities and communities 

Source: Eustachio et al. (2019) 

 
Efficient indicators, monitoring systems, and strong governance are needed for the countries seeking to become 

sustainable (Allen et al., 2017; Eustachio et al., 2019; Bartniczak, Raszkowski, 2019). However, despite the fact 

that the sustainable development indicators offered by international institutions, organizations, and scientists 

differ slightly, the focus while evaluating sustainable development should be on assessing economic, social, and 

environmental processes. 

 

Relation between sustainable development and population aging. According to the World Health Organization 

(2015) and the United Nations (2017), the global strategy on aging will have an impact on the realization of the 

Sustainable Development Goals. The tendencies in population aging are particularly relevant to the Sustainable 

Development Goals related to inequalities between and within countries, poverty, ensuring healthy lives and 

wellbeing at all ages, promoting gender equality and productive employment and making human settlements safe, 

inclusive, resilient, and sustainable (United Nations, 2017). By 2050, the population over the age of 60 will 

double (World Health Organization, 2015). This demographic change is having a strong impact on sustainable 

development because as people grow older, their needs, health and what they value change accordingly. In 2015, 

older women tended to be more marginalized and disadvantaged than older men, showing higher rates of poverty 

among older women (United Nations, 2017). Chapman and Shigetomi (2018) investigated sustainable 
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development by incorporating an approach to stakeholder engagement. The study assessed sustainability, 

identifying a gap in terms of the inclusion of the householder perceived importance of lifestyle-related factors in 

sustainable development policymaking. The investigation of householders was undertaken using a case study of 

the aging population of Japan, which demonstrated that lifestyle relevant factors of sustainability approximate 

jurisdictionally important Sustainable Development Goals of the United Nations. The authors assessed the 

importance of 6 general lifestyle factors, such as environmental protection, preserving limited resources, climate 

change, a healthy economy, a convenient lifestyle and equitable society. The case study of Japanese has revealed 

that the four factors like environmental protection, a healthy economy, preserving limited resources and equitable 

society, were the most important to respondents. Climate change was considered slightly less important and a 

convenient lifestyle was given the lowest priority of all. Moreover, the variety across household generations was 

identified. The investigation revealed that in general, older households place a higher priority on the environment, 

climate change issues, resource management, the economy, and social equity, while younger people place a 

higher priority on convenience. The research of Kiely et al. (2019) presented a broad narrative review of the 

epidemiological evidence on how the mental health of older adults varies by gender. The investigation revealed 

that compared to older men, older women are more likely to experience common mental disorders such as 

depression and anxiety. In contrast, mortality-related impacts of poor mental health are more severe in older men. 

The study of Leeson (2019) confirmed the relationship between increasing age and death. Besides, the research 

indicated large increases in home-based deaths, particularly for men aged 65 and over. 

 

3. Methodology 

 

The investigation that forms the basis of the given article has focused on the median age of the population and six 

sustainable development indicators of the EU countries. The analysis covers annual data for the period from 2000 

to 2018. All variables have been obtained from the Eurostat database. It has provided a possibility to compare the 

EU countries by the indicators under consideration. Referring to the Eurostat (2019) information, we provide the 

descriptions of the indicators used in the research below. 

  

The median age of a population is the age that divides this population into two numerically equal groups. It means 

that one half of people from this population are younger than the median age and the other half of them are older.  

The indicator of people at risk of poverty or social exclusion relates to the sum of persons who are at risk of 

poverty after social transfers, who are severely materially deprived or living in households with very low work 

intensity. Persons are considered to be at risk of poverty if they have a disposable income below the risk-of-

poverty threshold, which is set at 60 % of the national median disposable income. 

 

At risk of poverty rate measures the share of persons who are employed and have a disposable income below the 

risk-of-poverty threshold. A person is considered as being employed if he was employed for more than half of the 

reference year.  

 

Municipal Waste by Waste Management Operations includes wastes produced by households and other sources 

such as offices, commerce, and public institutions and collected by or on behalf of municipal authorities and 

disposed of through the waste management system.  

 

The Share of Energy from Renewable Sources is constructed on energy statistics data, which cover all major 

sectors of the economy, such as energy sector, industrial sector, commercial and public services, transport, 

agricultural, forestry, and fishing.  

 

Intramural R&D Expenditure involves all spending for R&D performed within a statistical unit or sector of the 

economy during a specified period. 
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Employment in Technology and Knowledge-intensive Sectors at the national level consists of economic, 

employment and science, technology and innovation data describing industries of manufacturing and services or 

products broken down by technological intensity. When we cannot find a linear causal relationship between 

variables, the classification method can provide enough information to link certain datasets to each other. The 

problem of classification answers the question: if there were predictor values for new observations obtained, can 

these determine to which classes those observations will belong? 

 

With the aim at getting information required for the analysis, the k-mean method, MatLab algorithm, was selected 

for clustering the data on aging and sustainable development. This method is used in order to find out the 

correlations and associations between data fields (Bansal et al. 2017). k-means clustering aims to group n 

observations into k clusters thus each observation belongs to the cluster with the nearest mean. The k-means 

algorithm consists of two steps: 

 

 each observation is assigned to a cluster the mean of which has the least squared Euclidean distance; 

 new means of the observations in the new clusters are calculated. 

 

In order to investigate the relationships between aging and different indicators of sustainability, the decision tree 

method, MatLab algorithm, was selected. This powerful statistical tool is using variable detection, assesses the 

relative importance of variables, detects the missing values, makes predictions, interpretations, and data 

manipulations (Song, Ying, 2015). Classification trees consist of next structures: leaves represent class labels and 

branches represent conjunctions of features that form those class labels. Each branch represents the outcome of a 

test and each leaf (or terminal) node holds a class label. The decision tree is the predictive model that connects 

observations about a dataset (represented in the branches) and conclusions about the target dataset (represented in 

the leaves). 

 

4. Results of Investigation 

 

Aging. Aging of EU countries was measured by measuring the median of each country population during the 

period from 2000 to 2018.  In 2000, the median of less than 35 years was in Ireland, Cyprus, Slovakia, and 

Romania and did not reach 40 years in all countries. In 2018, the median age of these populations was between 

37.3 and 46.3 years. (Fig. 1) 

 

 
 

Fig. 1. Age median of EU countries population between 2000 and 2018 (created by authors according Eurostat (2019)) 
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Investigation of the aging growth rate in each country revealed very big differences between countries (Fig.2). 

Small changes (3-7 %) in aging were found in Sweden, Luxembourg, United Kingdom, and Belgium. These 

countries are well developed with old family traditions. The biggest changes in the aging growth rate were found 

in Lithuania (23%) and Romania (22%) – post-Soviet countries that have a very high level of emigration. 

Alongside is Portugal, Slovakia, and Spain, but in this case, to name the reason is not that simple. 

 

 

 

 

 

 
 

Fig. 2. Age median growth rate of EU countries population between 2000 and 2018 (created by authors according Eurostat (2019)) 

 

How does aging relate to sustainable development and does it affect the achievement of the EU's sustainable 

development objectives? Perhaps certain changes to the phenomena of sustainable development are related to the 

growth rate of aging. 

 

Aging and indicators of sustainable development. The relation between aging and three groups of indicators of 

sustainable development of EU countries: social capacity, environmental capacity, and economic capacity, was 

investigated by the k-mean classification algorithm. The percentage growth rate of people at risk of poverty or 

social exclusion was selected as a measure reflecting changes to a social capacity in the country. This 

classification shows that declining poverty rates are typical for countries with high to moderate aging rates and 

increasing poverty rates (positive) are more likely in countries with medium to low aging rates (Fig. 3). 
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Fig. 3. The percentage change in people at risk of poverty or social exclusion in all EU countries in relation to aging changes (created by 

authors) 

 

Classification of the growth rate of variable In-work at risk of poverty according to growth rate of aging detected 

four layers (Fig. 4). The high rate of poverty among working people is linked to the high rate of aging. A small 

increase in poverty is found across the entire scale of aging. The low rate of poverty reduction is associated with a 

moderate rate of aging. Meanwhile, the high rate of poverty reduction among the working population is associated 

with a moderate to low aging rate. 

 

 
Fig. 4. In-work at-risk-of-poverty rate changes in all EU countries in relation to aging changes (created by authors) 

 

The investigation of the environmental capacity of sustainable development includes the Municipal Waste by 

Waste Management Operations and the Share of Energy from Renewable Sources. Municipal waste is mainly 

produced by households and small commerce and public organizations. Classification excludes four countries 

with very low aging rates and near-zero growth rate of municipal waste due to waste management operations (Fig. 

5). The remaining countries are divided into three layers. The large increase in municipal waste is associated with 

a moderate to high rate of aging. Very many countries have close to zero municipal waste changes and average 

aging rates. Countries with a clearly increasing municipal waste have moderate to high aging rates. 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.7.3(39)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

                2020 Volume 7 Number 3 (March) 

   http://doi.org/10.9770/jesi.2020.7.3(39) 
 

2034 

 

 

Fig. 5. Changes in Municipal Waste by Waste Management Operations in all EU countries in relation to aging changes (created by authors) 

 

Changes in Share of Energy from Renewable Sources are positive for all countries (Fig. 6). Malta stands out very 

strongly with a growth rate of 6. United Kingdom and Luxembourg also have strong renewable energy growth of 

1.77 and 1.23 respectively. The rate of change in five other countries ranged from 0.60 to 0.84, while the 

remaining others ranged from 0.06 to 0.40. In most countries, indicators are scattered across the entire scale of 

aging. 

 

 
Fig. 6. Changes in Share of Energy from Renewable Sources in all EU countries in relation to aging changes (created by authors) 

Finland (-0.14), Spain (-0.04), Portugal (-0.04), and Luxembourg (-0.02) have decreasing R&D expenditure, 

while other countries – increasing. Countries with little positive or negative change in this indicator are scattered 

across the entire aging scale (Fig. 7). Countries with an increase in R&D expenditure of around 0.2 to 0.4 have 

moderate or low aging growth, while countries in the range of 0.4 to 0.65 – only moderate. Bulgaria (0.89), 

Lithuania (0.88), Poland (0.86), Slovakia (0.78), and Romania (0.71) have fast R&D spending growth and rapid 

aging. 
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Fig. 7. Changes in Intramural R&D Expenditure in all EU countries in relation to aging changes (created byauthors) 

 

Denmark (-0.04), Germany (-0.02), and Finland (-0.02) have decreasing Employment in Technology and 

Knowledge-intensive Sectors at the national level, other countries – increasing. Small negative and positive 

interval (-0.04; 0.1) of this indicator is divided into two regions according to aging changes – less than -0.14 and 

more than -0.14. When the indicator is in the range (0.1; 0.4), the aging indicators are scattered across the entire 

scale of the aging indicator. And when the score is greater than 0.4, the aging rate is moderate to high. 

 

 
Fig. 8. Changes in Employment in Technology and Knowledge-intensive Sectors at the national level in all EU countries in relation to 

aging changes (created by authors) 

 

The study shows that there is no strong causal link between the rate of aging and sustainable development. Most 

regions in the classification are layered, and data shifts of greater or lesser extent are present in those layers. 

However, two indicators have well-defined regions, dividing the aging scale into low and high values. 

Classification by Changes in Municipal Waste by Waste Management Operations indicator excludes countries 

with very low aging rates and near-zero growth rate of Municipal Waste by Waste Management Operations. 
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Classification by Employment in Technology and Knowledge-intensive Sectors at the national level indicator is 

divided into two regions of moderate and small aging changes. 

 

Classification of sustainable indicator groups with valuation growth of aging. In order to find relations between 

three groups of indicators of sustainable development of EU countries: social capacity, environmental capacity, 

and economic capacity, there was a classification tree method used. The aging rate in the EU countries ranges 

from 3 to 23 percent over the period of 2000-2018. The study found that the aging rate is significant if it is 3 times 

or more lowest than the lowest aging rate (Sweden 3%). The category assigned to a significant rate of aging is 

denoted as 1 and the non-significant – as 0. 

 

Social capacity is represented by these indicators: changes in the percent of people at risk of poverty or social 

exclusion (work) and changes in the In-work at-risk-of-poverty rate (poverty). For presentation purposes, the 

classification tree algorithm has selected 4 classes (Fig. 9). When the “work” indicator is bigger than 0.32, the rate 

of aging is not significant. The ability to make a living from work leads to a lower rate of aging. When the “work” 

indicator is smaller than 0.32 and the “poverty” indicator is smaller than -0.109 – the aging changing rate is 

significant. The inability to survive from work leads to a higher rate of aging. When “poverty” is bigger than -

0.109 and “work” is between 0.1889 and 0.32, then aging changes are significant. This suggests that there may be 

more causes of aging than only poverty. 

 

 
 

Fig. 9. Intervals of social capacity indicators in relation to aging changes (created by authors) 

 

Environmental capacity is represented by indicators: changes in the Municipal Waste by Waste Management 

(waste) and changes in the Share of Energy from Renewable Sources (energy) (Fig. 10). The Classification tree 

algorithm selected two classes with useful accuracy. Low Aging growth can be found only when changes in the 

Share of Energy from Renewable Sources is bigger than 1.03. Only three countries have this range: Malta, the 

United Kingdom, and Luxembourg. 
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Fig. 10. Intervals in environmental capacity indicators in relation to aging changes (created by authors) 

Economic capacity is represented by the indicators that highly impact the economic growth: changes in the 

Intramural R&D Expenditure (R&D) and changes in the Employment in Technology and Knowledge-intensive 

Sectors at the national level (hi-tech) (11 Fig). For presentation purposes, the Classification algorithm has selected 

4 classes. When R&D is bigger than 0.538, changes in aging are significant. Countries that are sharply increasing 

their R&D spending, have problems with rapid aging. When R&D is smaller than 0.538 and hi-tech is less than 

0.0516, the aging rate is not significant. Countries with low levels of R&D and high-tech human resources have 

low aging rates. When hi-tech is more than 0.05 and R&D is less than 0.182, aging rate is significant. Countries 

where the number of people working in the high-tech field is rapidly growing and the expenditure on R&D is 

growing very slowly – has a high rate of aging. 

 

 
Fig. 11. Intervals of economical capacity indicators in relation to aging changes (created by authors) 

The categorization of aging revealed the influence of groups of sustainability indicators in the rate of aging. Social 

capacity and economical capacity indicators have a relation to aging growth. Investigation of environmental 

capacity revealed the impact from only one indicator – changes in Share of Energy from Renewable Sources. 
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Accuracy of classification (errors). Linear discriminant analysis (lda) and quadratic discriminant analysis (qda) 

were used to evaluate the accuracy of classification. Cross-validation (CV) divides the training set into 10 random 

disjoint subsets. Remove one subset, train the classification model using the other nine subsets, and use the 

trained model to classify the removed subset. K-fold cross-validation partition consists of:  

 

 number of observations - 28, 

 number of test sets - 10; 

 train size: 26 25 25 25 25 25 25 25 25 26; 

 test size: 2 3 3 3 3 3 3 3 3 2. 

 
Table 3. Errors of classification 

Error Social capacity Environmental capacity Economic capacity 

ldaCVErr    0.4286   0.3929   0.4286 

qdaCVErr    0.5357   0.3571   0.6071 

dtResubErr    0.1786   0.1786   0.1786 

dtCVErr    0.4643   0.6429   0.5714 

ans 0.3929 0.3214 0.3929 

Source: Created by authors 

 
Errors of classification are presented in Table 3. The true test error for lda using 10-fold stratified cross-

validation is signed by IdaCVErr, and for qda is signed QdaCVErr. Resubstitution error and the cross-validation 

error for decision tree (dt) is signed as dtResurbErr and dtCVErr, respectively. The final estimated 

misclassification error is signed as ans. 

 

Conclusions 

 

Demographical statistical data of EU countries show that the median age of the population of each country in 

2000 was between 32.4 and 40.1 while in 2018 – between 37.3 and 46.3. Aging growth rate for the same year 

interval varies from 3 % to 23 %. As a result, the countries of the European Union are aging, and some of them 

are aging very fast. 

 

K-mean classification algorithm was used for investigation of relations between the aging growth rate and the 

growth rate of six indicators that meet the Sustainable Development Goals of EU. Percent of people at risk of 

poverty or social exclusion and In-work at-risk-of-poverty rate represents the social capacity, Municipal Waste 

by Waste Management Operations and Share of Energy from Renewable Sources represent the environmental 

capacity, Intramural R&D Expenditure and Employment in Technology and Knowledge-intensive Sectors at the 

national level represent the economic capacity. Most regions in the classification are layered; this means that 

indicators are distributed across the aging scale and in many cases, no causal relationship was found. However, 

two indicators have well-defined regions dividing the aging scale into low and high values: changes in Municipal 

Waste by Waste Management Operations and changes in Employment in Technology and Knowledge-intensive 

Sectors at the national level. The growth rate of these indicators can be linked to a causal relationship with the 

growth rate of aging. 

 

Classification tree method was used to investigate relations between aging and some tree groups of indicators of 

sustainable development of EU countries: social capacity, environmental capacity and, economic capacity. The 

investigation of indicators of social capacity, like Percent of people at risk of poverty or social exclusion and In-
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work at-risk-of-poverty rate, revealed that the ability to make a living from work is related to a lower rate of 

aging and the inability to survive from work is related to a higher rate of aging. The classification by 

environmental capacity indicators – changes in Municipal Waste by Waste Management (waste) and changes in 

the Share of Energy from Renewable Sources (energy) – split the data into two classes: Share of Energy from 

Renewable Sources is less than 1.03 and more. The latter may be associated with a higher growth rate of aging. 

The classification tree of economical capacity growth rate indicators according to the aging rate consist of four 

classes. Investigation revealed that countries that are sharply increasing their R&D spending have problems with 

rapid aging. Countries where people working in the high-tech field is rapidly growing and the expenditure on 

R&D is growing very slowly – has a high rate of aging. The study shows that the link between aging and 

sustainable development of EU countries exists even though it is not expressed in a linear causal relationship.                      
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