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Summary 
Old-age-dependency ratios are reaching record levels in European countries and are estimated to 

rise even further in the near future, which makes finding solutions increasingly important. One of 

these solutions might be to invest in human capital development. This thesis will discuss human 

capital variables in relation to population ageing  and provide an empirical analysis of a theoretically 

informed classification system designed to reveal differences between the European countries in 

terms of how well they will be able to deal with population ageing problems. Results show that 

heterogeneity within the EU is pervasive with respect to what measures different member states will 

need to take in order to ensure future human capital development. However, it is clear that certain 

regional patterns emerge in the Baltic states, southern Europe and the Balkans. Based on the 

classification system, the EU would be well advised to actively invest in human capital development 

in these regions in order to avert future economic and service issues linked to population ageing. 
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1. Introduction 

Background 
According to Richard Disney (1996) a person who has retired from the labour market is, from an 

economic point of view, a “burden” on society in the specific sense that his current consumption 

expenditure outweighs his current contribution to the total marketable output. Consequently, there 

is a social mechanism permitting the transfer of consumption availability—that is, a process by which 

some goods and services produced by the economically active young are reallocated to the old. This 

process can be termed an intergenerational resource distribution and it helps to sustain the elderly 

people. But with changes in population structure in European countries this is becoming more 

difficult. The old-age-dependency ratio is the ratio of the number of elderly people at an age when 

they are generally economically inactive (i.e. age 65 and over), compared to the number of people of 

working age (i.e. 15-64 years old). With this dependency ratio reaching record levels (Eurostat, 2017), 

finding solutions is becoming increasingly important. According to certain studies, one of these 

solutions might be to invest in human capital accumulation, which could stimulate economic growth 

and significantly reduce the potential negative impact of ageing (Goetz & Hu, 1996). Besides knowing 

reasons why to invest, it is also important to know where to invest.  By combining dependency ratio 

measures with two macro measures of human capital (tertiary education rates and per-person 

labour productivity), this thesis creates a classification system designed to identify the European 

countries that are most vulnerable to population ageing problems. In doing so, it is able to identify 

which European countries/regions have the most pressing need for investment. 

1.1. Research questions 

Central Aim 
The central aim of this thesis is “To integrate country-specific dependency ratios with two 

dimensions of human capital attainment and identify the European countries that are most 

vulnerable to the negative effects of population ageing”. In order to address this overall aim, four 

secondary questions are defined as follows: 

Secondary questions 
1. In what ways can population ageing influence the macroeconomic conditions of a country? 

2. How might human capital development alleviate the effects of population ageing? 

3. How does population ageing vary across Europe? 

4. Using a theoretically informed selection of variables to create four classifications, which 

European countries appear best or worst placed to deal with population ageing? 

Structure of thesis 
Given the nature of these questions, they are answered in different sections of the thesis. The first 

two secondary questions are answered through a critical review of the literature (section 2). 

Questions 3 and 4 are answered using secondary data and are therefore addressed in the Analysis 

section (section 4). Finally, drawing on the discussion and results of the four secondary questions, the 

central aim will be addressed in the concluding section (section 5), where policy recommendations 
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are also provided. To further clarify the structure of this thesis a conceptual model is made (see 

figure 1). 
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2. Theoretical framework 

2.1. In what ways can population ageing influence the macroeconomic 

conditions of a country? 
With increasing population ageing and higher dependency ratios the productivity of a country 

becomes more important. This makes the need to understand the driving forces behind productivity 

growth ever more critical. Human capital development, international knowledge spillovers, 

entrepreneurship, innovations, and the information technology constitute the major drivers of 

productivity growth in Europe (Skirbekk, et al., 2006). However, there is only limited knowledge 

about the relations between these factors and the age structure of the workforce. 

Clearly educational attainment, health of the population, and tax policies are all drivers of 

productivity as well. An ageing population may constitute a major burden on these drivers since 

older people are less educated and less healthy (Skirbekk, et al., 2006). In this chapter a theoretical 

discussion will be made about the possible burdens of population ageing on macroeconomics of 

countries and the increasing pressures pension schemes. 

Low fertility rates and higher longevity result in population ageing and have the potential to hinder 

many factors of potential growth. It can be expected to reduce the labour supply over time since 

older workers will tend to have lower participation rates and fewer young workers will be entering 

the labour force (Nerlich & Schroth, 2018). With a lower fertility rate, the size of the younger cohorts 

reduces, which can eventually be expected to reduce labour supply and the GDP per capita. 

According to Bloom & Williamson (1998) the opposite was shown in emerging Asia over the period 

1960-1990 where the strength of young cohorts entering the labour market was one of the factors 

that created the rapid growth.  

Having fewer dependent children will at first lead to an increase in the working-age population as a 

percentage of the total population. Though, when these cohorts reach working age, there will be an 

unfavorable impact on the working-age population, both in absolute terms and as a percentage of 

the total population. Combined with an increasing life expectancy, which results in a larger number 

of people reaching retirement age, this will increase the old-age dependency ratio. 

Ageing may also negatively impact the aggregate total factor productivity, and subsequently the 

output per worker. One effect of ageing could develop through weaker growth in total factor 

productivity, which captures underlying productivity growth derived from more efficient production 

processes and technological progress (Nerlich & Schroth, 2018). According to Skirbekk, et al. (2006) 

this might be explained by the ubiquitous hump-shaped distribution pattern of average productivity 

across cohorts that has been found by numerous studies, which may be related to a slowdown in the 

adoption of the latest technology as age increases (with statistics showing, for example, a reduction 

in workers’ participation in training with increasing age) or a deterioration in the health of some 

older workers (European Commission, 2014). The estimated drag on GDP growth varies across 

countries depending on the population structure. For example, it is large in Spain, where the number 

of prime-age workers, between the ages of 30 and 49 (Skirbekk, et al., 2006), is set to decline 

strongly over the next 20 years as a percentage of the total working-age population, and it is small in 

Germany, where a series of large cohorts are about to retire (European Commission, 2014). 
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2.1.1. Influence of health on productivity 

An ageing working-population can have negative effects on the total productivity of a population. An 

important cause of age-related productivity declines is likely to be age-specific reductions in cognitive 

abilities. Certain abilities, like perceptual speed, show relatively large decrements already from a 

young age, while others, such as verbal abilities, show only small changes throughout the working 

life. Increasing experience does boost productivity up to a point beyond which, however, further 

tenure has little effect. Older individuals have reductions in their memory and reasoning abilities and 

learn at a slower pace. In particular, older workers are likely to have difficulties in adjusting to new 

ways of working (Waldman & Avolio, 1994). 

Health effects of age represent an especially important issue if decreased health makes it difficult to 

work or if employment represents a health hazard for older individuals. With older age muscle 

strength and endurance will decrease, maximum oxygen uptake decreases, bone mass decreases 

(especially among women), blood circulation deteriorates, hearing and eyesight decline and the 

likelihood of becoming sick grows. Older individuals’ work capacities are therefore usually lower in 

many occupations, although technical aids, adjusted working environments, and ergonomic 

equipment can improve the situations. Furthermore, physical exercise, less smoking and alcohol and 

a healthier lifestyle with better nutrition would improve the working capacity of older individuals, 

and presumably, this also holds true for younger individuals (Skirbekk, et al., 2006). When looking at 

the possible health effects on productivity, increasing the pension age might seem to not be an 

effective resolution. However, with the increasing longevity of people, possibly resulting in 

postponing many negative health effects on productivity to later stages in life, this might still prove 

an effective solution. According to Feinstein et al. (2006) increasing education and lifelong learning, 

which results in healthier lifestyles. This might also have a positive effect on postponing the negative 

effects of health on productivity. 

2.1.2. Changing labour market demands 

Autor et al. (2003) estimated productivity potential by weighing age-specific ability levels against the 

labour market demand for their abilities. Their study suggested that there is an increasing demand of 

the workers for using cognitive abilities over a long period of time. Analytic, numerical and 

interpersonal abilities are increasingly in demand, while physical strength and bodily co-ordination 

have lost much of their importance.  

According to Autor et al. (2003), this means that experience is becoming even more important. And 

when the demand for experience increases, the age-productivity profile peak shifts towards older 

ages. Though, according to Skirbekk et al. (2006) estimations of the productivity profile reflects that 

job performance on average tends to decrease in the second half of the working life due to negative 

health effects on productivity, such as the decreasing cognitive abilities. And with the shift towards 

the increasing importance of cognitive abilities this makes older cohorts less productive.  

These things again show the quite clearly substantial possible effect of education on productivity. 

Because better education results in younger cohorts having more experience and can result in 

healthier lifestyles to combat negative health effects on productivity (Feinstein, et al., 2006). Besides 

that, life-long learning might make it able for older cohorts in the working force to still stay 

productive with the increasing dependence on technical automatic and digital programs.  
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2.1.3. Increased pressure on public spending 

Population ageing will place an increased pressure on the already high levels of age-related public 

spending. The European Commission’s 2015 Ageing Report expects public spending on health care, 

long-term care, and pensions to rise from 21% of GDP in 2013 to 23% of GDP in 2060. 

The spending on health care and long-term care as percentage of GDP are estimated to increase by 

an average of 0,7 and 1,3 percent respectively over the period 2013-2060 (European Commission, 

2015). Naturally, older people are more likely to make use of healthcare services, which in Europe 

are primarily provided by the public sector. One thing that needs to be discussed, however, is that 

population ageing is only one factor driving healthcare costs and not necessarily the most important 

one. Healthcare costs are driven, among other things, by demand for higher-quality healthcare 

services, growth in GDP per capita and by technological progress (European Commission, 2015). 

At the same time, spending on long-term care is also expected to rise; as such care is increasingly 

being provided by professional suppliers, rather than via intra-family support, partly as a result of 

increases in female labour market participation (Nerlich & Schroth, 2018). Finally, public spending on 

education can be expected to decline as the number of young people gradually decreases as a 

percentage of the total population, partially offsetting the rising expenditure discussed above. 

Although in the presence of a limited labour force governments could have the incentive to invest 

more in education and lifelong learning (Maddaloni, et al., 2006). In this case, spending on education 

might not decline and possibly increase spending on education.  

2.1.4. Population ageing might force changes on pension schemes 

Overall, population ageing is expected to place a burden on fiscal sustainability. Many countries 

carried out pension reforms following the sovereign debt crisis, although the pace of reform has 

slowed lately. Despite recent progress, there is a risk of complacency. Further reforms in this area 

would seem to be essential and should not be delayed (Nerlich & Schroth, 2018). While pension 

reforms could help contain the fiscal impact of population ageing, their exact macroeconomic 

implications may vary considerably depending on the specific nature of those reform measures.  

Lifting the statutory and effective retirement ages, in line with increased longevity, is predicted to 

have a strong positive impact on the economic growth and the labour supply (Nerlich & Schroth, 

2018). Lengthening people’s working lives (for instance, by reducing early retirement or increasing 

the retirement age) efficiently increases the size of the active labour force relative to the number of 

elderly. Furthermore, if that increase in the retirement age is complemented by appropriate labour 

market measures, the added older workers will be unlikely to displace younger workers. The longer 

working lives can also motivate to increase incentives for lifelong learning and the accumulation of 

human capital, both of which are growth enhancing. Additionally, having longer working lives could 

be able to reduce the financing pressures on public pension systems by means of increases in 

pension contributions.  

However, directly raising contribution rates on their own are expected to have less favourable 

economic implications. According to Nerlich & Schroth (2018), it could improve the financing of pay-

as-you-go pension systems, but such measures actually have the potential to aggravate the 

macroeconomic effects of population ageing, rather than dampening them. Adding to that, the 
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distortionary effects of higher contribution rates on the labour supply and employment can result in 

weaker economic growth (Nerlich & Schroth, 2018). 

Similarly, decreasing the benefit ratio is, also potentially less favourable than raising the retirement 

age. Decreasing pension entitlements can have adverse macroeconomic effects through reductions 

in domestic demand. Pensioners are likely to respond to reduced pension transfers by saving more 

and decreasing their consumption. Additionally, the working-age population may, in turn, increase 

precautionary savings in view of the reduction in future pension entitlements.  

2.2. How might human capital development alleviate the effects of 

population ageing? 
When there are more people retiring than entering the labour market the pool of working age 

people will diminish, and reduce the potential gross domestic product growth if leaving all other 

things equal. Higher productivity can help maintain the trend of GDP growth, and it can be enhanced 

through investing in human capital (Research Office, 2014). Human capital refers to the productive 

capacity of individuals, that is, the knowledge and abilities that allow them to receive a flow of 

income during their lifetimes. Human capital benefits are measured as the increase in the flow of 

income people will earn over their life cycle because of the productivity gain associated with more 

education (International Labour Office, 2013). 

The relationship between education and productivity and economic growth has been the subject of 

analysis and research for a long time. Psacharopoulos and Woodhall (1985) mentioned that the 

concept that investment in human capital promotes economic growth actually dates back to the time 

of Adam Smith and the early classical economists, who emphasized the importance of investing in 

human skills. This importance still holds true today, when human capital can influence economic 

growth directly by increasing the rate of domestically produced technological innovations, and 

indirectly through speeding the adaptation of imported technology (AI-hajry, 2002). Since workers 

with a better educational background would be more complementary with new technologies.  

2.2.1. Human capital and technology 

Expansion of technical and scientific knowledge can raise the productivity of labour and other inputs 

in production. The systematic application of scientific knowledge to production of goods has greatly 

increased the value of education, technical schooling, and on-the-job training (AI-hajry, 2002). It is 

apparent that most countries, which have managed continual growth in income, have also had large 

increases in the education and training of their labour forces. A great example of the link between 

technology and human capital comes from agriculture. Education is of little use in traditional 

agriculture because farming methods and knowledge are then readily passed on from parent to 

children. Farmers in countries with traditional economies are among the least educated members of 

the labour force (AI-hajry, 2002). But on the other hand, modern farmers must deal with more 

complicated methods and equipment. Education here is of great value since it helps farmers adapt 

new hybrids and other new technologies more quickly. Education and training is also helpful to cope 

with increasing productivity and changing technologies in the service sectors. Various studies show 

that more rapidly progressing industries attract higher-educated workers and offer better training on 

the job (AI-hajry, 2002). 
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2.2.2. Human capital welfare enhancing 

A lot of literature on human capital suggests that human capital is welfare enhancing and could 

alleviate negative effects of population ageing. According to Peng (2005), policy simulations show 

that accelerating human capital accumulation raises both total output and per capita real income 

dramatically. Public expenditure on increasing productivity and improving education is, therefore, 

welfare enhancing, mitigating the adverse effects of population ageing while laying the foundation 

for supporting rapidly increasing elderly populations. Another study showed that raising labour 

productivity can partly offset the impacts of an ageing population. A higher labour productivity would 

enhance income growth, helping to sustain economic growth and living standards, and increase the 

capacity to ‘pay’ for the costs of ageing, as well as through taxation (Productivity Commission, 2005).  

With human capital seemingly an important factor in helping to mitigate population ageing 

problems, it is important to identify empirical measures of human capital. 

Two commonly used empirical measures of human capital are educational attainment and labour 

productivity. Education has long been recognized as one of the key factors determining the success 

of individuals and of countries as a whole. In developed countries more educated individuals earn on 

average higher wages (International Labour Office, 2013). One of the main reasons that education 

increases future wages is that education increases individuals’ productive capacity, that is, it 

increases their efficiency in the labour market, and therefore the productivity of their firms and of 

the country as a whole.  

With that said, a positive relationship between education and wages does not necessarily mean that 

education increases productivity alone. Human capital can also be acquired on the job market, for 

instance through on-the-job training. This instruction is usually more specific than human capital 

acquired through education. And what also needs to be discussed is that productivity and population 

ageing variables are directly influencing each other. So does an increasing productivity help alleviate 

population ageing problems and so does population ageing decrease the productivity of a population 

(Alexia Prskawetz, 2006). Therefore it is for this research interesting to also include the productivity 

variable besides the education variable for human capital. 

2.2.3. Human capital and income distribution 

Education is often considered one of the most efficient mechanisms of achieving growth with social 

justice, because it increases growth and reduces inequality at the same time. In particular, since the 

children of the elite tend already to be well educated in most countries, educational expansion tends 

to affect primarily the children coming from poorer families. Also the fact that education 

expenditures are financed by income tax, which is mostly generated from individuals with higher 

incomes, while the current benefits accrue to all those who are enrolled. In other words, while all are 

sharing the benefits, it is primarily the wealthy individuals or tax payers who are bearing the cost. 

This is seen as a form of income distribution where part of rich individuals’ incomes is redistributed 

to the poor through the provision of education services. When more of those children of poorer 

families reach the labour market and start earning higher wages, due to the improved education, 

inequality tends to decline (International Labour Office, 2013). Increasing earning potential and 

individual productivity should in turn increase working fiscal contributions and help counteract some 

of the burdens related to population ageing.  
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Although using a single and broad productivity variable might seem unjustifiable, various studies on 

age-productivity differentials show that productivity can be seen as a system attribute and cannot be 

understood in isolation of its social context (Skirbekk, et al., 2006). It is a system attribute because 

productivity of a country can be influenced by many factors, such as demographic factors, capital 

formation, external-foreign factors, and other technological developments. For example look at the 

technological advancements in terms of automation, which has been a major driver behind increased 

productivity (Muro & Andes, 2015).  

While productivity is a system attribute of many factors, one pattern seems to be ubiquitous across 

studies on age effects on productivity, which is that the highest productivity is expected between the 

ages of 30 to 49 (Skirbekk, et al., 2006). So firms where the share of the middle age group is higher 

have a higher productivity compared to firms with a higher share of younger or older workers.   

2.2.4. Human capital and health 

As in a previous chapter is discussed, when people get older certain negative health effects can have 

large negative effects on the productivity of a workforce. Human capital development could be able 

to extenuate these negative health effects a bit. According to Feinstein et al. (2006) increasing 

education and lifelong learning can result in healthier lifestyles, which might have a positive effect on 

postponing the negative effects of health on productivity. In other words, an increase of productivity 

can happen when older cohorts experience less of the negative health effects on productivity.  

2.2.5. Educational investments 

According to Nerlich and Schroth (2018), one positive thing about low fertility rates, is that it may, for 

instance, allow for stronger investments in human capital per child. Additionally, the scarcity of 

labour could increase the return to investment in human capital and thus incentivize training in the 

course of a person’s working life with lifelong learning, especially when accompanied by increases in 

the retirement age. Besides that, the benefits of accumulated human capital may continue to 

develop throughout a person’s working life. Thus, structural shifts towards knowledge-based sectors, 

in which high productivity levels can be maintained throughout the working lives of people, could 

limit the downward impact that ageing has on future productivity.  

So raising education levels are important to be able to maintain growth in ageing economies, 

however it is important to know that for reasonable levels of education to be attained the delay in 

productivity effects is quite substantial, as in most cases appreciable effects do not occur until 

twenty years after such efforts have been initiated (Nerlich & Schroth, 2018). Therefore, investing in 

human capital development as soon as possible is a wise thing to do. 

What my research will add to the existing literature 

The critical literature review on the human capital concepts and population ageing could provide a 

more clear understanding of their relationships and effects on one another. With these variables 

effecting one another, an endogeneity in their relationships exist and make modelling difficult. For 

this reason, an empirical analysis of a classification system is used instead of a model-based 

approach. With this classification European countries are identified that are best or worst placed to 

deal with population ageing. This can help policy makers at both the national and EU level to know 

where to implement policies and investments.  
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3. Methodology 
While research questions 1 and 2 are answered with a critical review of the existing literature and 
question 3 is addressed using existing secondary data on old-age dependency ratios, secondary 
question 4 draws on three country-specific variables (discussed below) to classify European countries 
according to their ability to deal with population ageing. To classify the countries a three-dimensional 
graph is used (see figure 2). Based on the positions of the countries in the coordinate system, the 
countries will be mapped from worst to best using GIS. Figure 3 shows how the classifications in the 
coordinate system are defined. 

It is now possible to detail how the three concepts of population ageing, education and productivity 
are measured in this thesis. Population ageing is measured via the old-age dependency ratio. 
Commonly used in empirical research on populating ageing, this indicator is the ratio between the 
number of persons aged 65 and over (age when they are generally economically inactive) and the 
number of persons aged between 15 and 64 (Eurostat 2018). Tertiary education is used as a measure 
of educational attainment. This commonly used indicator in empirical research is defined as the % of 
the population aged 25-64 who have successfully completed tertiary studies (e.g. university, higher 
technical institution, etc.) (Eurostat 2018). Furthermore, this variable correlates substantially with 
many other variables (Schneider, 2011). For a measure of productivity, the thesis employs labour 
productivity per person employed. GDP per person employed is intended to give an overall 
impression of the productivity of national economies expressed in relation to the European Union 
(EU28) average. The figures are expressed in PPS, i.e. a common currency that eliminates the 
differences in price levels between countries allowing meaningful volume comparisons of GDP 
between countries. Labour productivity per hour worked is calculated as real output per unit of 
labour input (measured by the total number of hours worked). Measuring labour productivity per 
hour worked provides a better picture of productivity developments in the economy than labour 
productivity per person employed, as it eliminates differences in the full time/part time composition 
of the workforce across countries and years (Eurostat 2018). 

All the data are retrieved from Eurostat. To make the data for all three variables usable in the 3D 
coordinate system all three variables were compared with the respective EU average (based on the 
European countries that had available data). The length of the axes were adjusted so that the weight 
of the variables are represented accurately. For example, having the y-axis (population ageing) being 
7,95 max and the z-axis (productivity) being max 71,85. Moreover, The length of the axes were set 
from the lowest to highest values. For example, with productivity, Macedonia has a score -58,6 lower 
than the EU average, while Ireland has a score 85,1 higher than the EU average. Together, the total 
length of the axis is 143,7, with 71,85 being maximum and -71,85 being minimum. This is done for 
every variable making the center (0, 0, 0) the median point for all the three dimensions.  

For clarity, an illustration is now given. Using Bulgaria as an example country, Bulgaria has a score 
6,73 lower than the average in education, 48,5 lower than the average in productivity and 4,07 
higher than the average in the old-age dependency ratio than the EU average (-6,73, 4,07, -48,5) (see 
appendix). As such, Bulgaria is placed in the worst-case scenario. 
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Figure 2 

 

The four classifications 

Figure 3 
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4. Results 

4.1. How does population ageing vary across Europe? 
European countries are facing considerable demographic challenges, which are estimated to have 

major economic consequences. According to the Eurostat (2015) population projections the total 

population of the euro area is estimated to increase from 340 million in 2016 to around 352 million 

in 2040, before falling to 345 million in 2070. Moreover, the age structures of European countries are 

also set to change, with population ageing estimated to continue and increase further. Those 

developments will be driven mainly by further increases in life expectancy, as well as by low birth 

rates, while net migration flows will, on average, only somewhat mitigate the impact of population 

ageing. Major cohort effects are also expected, with the whole of the baby boomer generation (the 

large numbers of people who were born in the 1950s and 1960s) entering retirement over the next 

two decades.  

While all European countries are having population ageing, the extent of that demographic challenge 

will vary significantly across countries. The countries with the highest old-age dependency ratios are 

currently Italy, Greece, Germany, Finland and Portugal (see Eurostat image below). According to ECB 

estimations of the old-age dependency ratios are estimated to increase by more than 35 percent by 

2070 in Portugal, Slovakia and Cyprus, with Portugal ending up with a ratio of 67%, being the highest 

in Europe. Ratios of 60% or more are also projected for Greece, Italy and Cyprus. On the other hand, 

Ireland is estimated to have the lowest ratio in the euro area by 2070, while France, Spain and 

Belgium are estimated to have the smallest increases. Nevertheless, it is important to see that all 

dependency ratios are estimated to increase a substantial amount till 2070. This means that 

complacency now, even in the “best” countries, might result in many problems later.  

Figure 4 
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In the 20th century it was Western and Northern Europe that had the oldest populations (Creighton, 

2014), but by 2070 this will be almost reversed, with the oldest populations being in Eastern and 

Southern Europe. These patterns are now already showing, with certain Balkan countries like Greece 

and Bulgaria and with southern countries like Portugal, Spain and Italy (see appendix). The 

geographical pattern is also evident in the Baltic States, which all have high old-age dependency 

ratios. However, there are still Northern European countries with old populations, such as Germany 

and the Scandinavian countries (excluding Norway).  

The estimated drivers of population ageing also vary across countries themselves. Whether ageing is 

driven by increases in life expectancy and/or low fertility rates has important ramifications for the 

dynamics of population ageing and its fiscal and economic implications.  

Life expectancy is predicted to increase in all European countries (Eurostat, 2017). Though, the 

predicted increases tend to be larger in the countries where life expectancy are presently lower, with 

the biggest increases estimated in Slovakia and Latvia. Furthermore, according to Eurostat (2017), 

the low fertility rate is estimated to increase slightly in all countries except France, which will, still, 

continue to have the highest fertility rate in all of Europe. The Southern Europe and certain Balkan 

countries all show the lowest fertility rates (see appendix), which consequently resulted in their 

increased old-age dependency ratios. Estimations concerning net migration demonstrate a big 

amount of cross-country heterogeneity. For some countries, those projections even show net 

migration outflows, which could further amplify their ageing problems (Eurostat, 2017).  

What needs to be stated though, is that carefulness is required when estimating long-term 

demographic trends. Population projections are highly dependent on the underlying expectations 

regarding life expectancy, fertility rates and migration flows. While all those components have a 

certain degree of unpredictability, the unpredictability relating to migration flows is by far the 

greatest. As a consequence, population estimations have historically been subject to forecasting 

errors and regular revisions. 
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4.2. Classifying European countries 
This chapter shows the results after putting most European countries into the 3D coordinate system 

as discussed in the methodology. The classifications are shown in figure 5, it shows the differences in 

how well European countries will be able to deal with their population ageing problems.   

Figure 5 

Certain striking outcomes are Ireland, Iceland, Belgium, Luxembourg and Norway, which are, 

relatively to other EU countries, in the best position to deal with their population ageing. They are in 

this position on account of their significantly lower old-age dependency ratios and their high 

education and productivity levels (see Appendix). On the other hand, there are countries placed in 

the worst position to deal with population ageing, such as Portugal, Italy, Greece, Bulgaria and Latvia. 

These countries experience substantially high old-age dependency ratios and low education and 

productivity levels, which are often far below the EU average. Consequently, these increasing old age 

cohorts will not be able to be compensated by a higher educated and productive workforce, and will 

subsequently have to deal with negative effects of population ageing. However, differences do exist 
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in their lack of education or productivity, such is the case with Italy and Latvia. Italy actually shows a 

higher productivity but is experiencing substantially lower education levels compared to the EU 

average. Latvia shows a little higher education but has a considerably lower productivity compared to 

the EU average (see Appendix). Which still hampers them incredibly in the ability to deal with their 

high old-age dependency ratio. Though, investments in these lacking regions might seem promising 

with their potentially high rates of return and its potential to alleviate negative population ageing 

effects.  

Countries like Denmark, Sweden, Finland and Germany all have substantially high old-age-

dependency ratios however, they are able to somewhat compensate it with high productivity and 

education levels. Although, in the case of Germany there is only compensation taking place with a 

high productivity level (see Appendix). As a result of their human capital development being 

relatively high, these countries emerged from the worst-case scenario into the bad case scenario. 

Furthermore, migration might also be a factor in compensating the relatively high old-age 

dependency ratio in these and other north-western European countries. Still, with these regions 

being in a bad position in dealing with population ageing further human capital development should 

be actively sought after.  

Countries with relatively low old-age dependency ratios, such as the Netherlands, United Kingdom, 

Poland, Spain, Switzerland and Lithuania were able to compensate fairly well with high productivity 

and education levels. An exception is Poland that has low education and even lower productivity 

levels compared to the EU average. Interestingly Poland is still placed in a good-case scenario on 

account of their population ageing being considerably lower than most countries. On the other hand, 

you have Lithuania that has substantially higher productivity and education levels than the EU 

average which makes them fairly able to compensate their old-age dependency ratio. For this reason, 

Lithuania might be a model to copy for the other Baltic States. Yet, most of these countries still have 

room for improvements regarding human capital development, which would put them in a better 

position to deal with population ageing.  

In addition to variations between countries, there are also variations between regions. Some 

heterogeneity exists in the North but for the most part they seem to be doing well. Mostly on 

account of their higher productivity and education levels. Though, migration might also be an 

influencing factor here since they are the destination countries. The regions that seem particularly 

vulnerable are the Balkans and Southern Europe. Most of these countries experience high old-age 

dependency ratios and substantially lower productivity and education levels compared to the rest of 

the EU. For that reason, the EU would do well to invest in human capital development in these 

regions.  
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5. Conclusions 
Population ageing will have major macroeconomic and fiscal implications for European countries. In 

particular, ageing will lead to a decline in the labour supply and is likely to decrease productivity. 

There will also be increasing pressures on public spending on pensions, health care and long-term 

care. This will make it challenging for European countries to ensure fiscal sustainability in the long 

term and it will possibly make pension reforms imperative.  

Human capital development could alleviate population ageing problems. Expansion of technical and 

scientific knowledge can raise the productivity of labour and other inputs in production. Besides that 

raising education is welfare enhancing, which can result in a higher GDP per capita which also makes 

it easier for countries to deal with population ageing problems. Furthermore, human capital 

development could be able to extenuate negative health effects. Raising education and lifelong 

learning can result in healthier lifestyles, which might have a positive effect on postponing the 

negative effects of health on productivity. Moreover, the benefits of accumulated human capital may 

continue to develop throughout a person’s working life, which could limit the downward impact that 

ageing has on future productivity. Besides that, increasing education levels might not even need 

many extra investments. This as a result of the low fertility rates, which gradually decreases the 

number of younger people and allows for stronger investments in human capital per child. 

Furthermore, the scarcity of labour can also increase the return to investment in human capital and 

thus incentivize training in the course of a person’s working life with lifelong learning. Structural 

shifts towards knowledge-based sectors, in which high productivity levels can be maintained 

throughout the working lives of people, could limit the negative impact that ageing has on future 

productivity. 

There is a geographical pattern that is changing in Europe. The regions with the oldest populations 

are shifting towards Eastern and Southern Europe and will continue to do so till 2070. This pattern is 

already emerging in the Baltic States, southern Europe and in the Balkan region. As the results of the 

classification show, heterogeneity within the EU is pervasive with respect to what measures different 

member states will need to take in order to ensure future human capital development. The regions 

that seem particularly vulnerable in their ability to deal with future population ageing problems are 

the Balkans and Southern Europe. These regions experience high old-age dependency ratios and 

substantially lower productivity and education levels compared to the EU averages. Countries like 

Portugal, Italy, Greece, Bulgaria and Latvia demand the highest immediate attention to increase their 

productivity and education levels in order to help avert future economic and service issues linked to 

population ageing.  

One could argue that the problem of an ageing workforce is not the biggest problem. Since it could 

be relatively easy to decrease these problems through raising educational levels and other human 

capital development. The fiscal problems associated with rising dependency burdens are likely to 

overshadow the problem of an ageing workforce. Thus the problem of how to organise increasing 

redistribution within an ageing population might seem more pressing than how to deal with an 

ageing workforce, even though success in the latter aspect will make the former problem easier to 

deal with. Another interesting thing for future research is the effect that migration might have in this 

context. Migration can be able to decrease old-age dependency ratios and might increase 

productivity levels and therefore potentially improve the capabilities of a country to deal with future 

population ageing problems.  
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This thesis discussed human capital variables in relation to population ageing and provided an 

empirical analysis of a theoretically informed classification system designed to reveal differences 

between the European countries in terms of how well they’ll be able to deal with population ageing 

problems. A limitation to using a classification system in this context is that it has levels of 

uncertainty, by cause of population projections being highly dependent on underlying expectations 

regarding life expectancy, fertility rates and migration flows. Therefore when estimating long-term 

demographic trends carefulness and regular revisions are required. 

Something else that should be reflected on, is that when in this classification model a country is 

placed in a good- or best-case scenario this doesn’t imply that these countries will not have to deal 

with any future economic issues linked to population ageing. However, it is an indication that as 

things are looking now these countries are in a decent position and somewhat well equipped to deal 

with population ageing in the near future. But as showed in figure 4 the old-age dependency ratios 

are estimated to increase substantially in all EU countries till 2070, so if these countries would now 

get complacent with their human capital development these countries could still likely suffer many 

negative effects of population ageing. Therefore, human capital development should stay on the 

agenda of all European countries, but for some European countries, the pressing need for 

improvements is substantially higher… 
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7. Appendix 

  

Tertiary 
educational 
attainment 

Old-age 
dependency Ratio 

Labour productivity per person 
employed and hour worked 

Belgium 40,13 28,6 136,7 

Bulgaria 25,48 31,8 45,1 

Czech Republic 23,6 28,6 73,6 

Denmark 36,6 29,7 129,3 

Germany 27,6 32,4 127,2 

Estonia 39,7 30 63,2 

Ireland 42,9 20,7 178,7 

Greece 27,67 33,6 65,1 

Spain 36,7 28,7 97,8 

France 36,06 30,7 124,7 

Croatia 23,65 29,8 63,1 

Italy 18,6 34,8 101,7 

Latvia 33,9 30,8 55,7 

Lithuania 40,3 29,3 62,5 

Luxembourg 39,9 20,5 175,4 

Hungary 21,34 27,9 62,9 

Malta 20,4 28,1 77,3 

Netherlands 34,92 28,4 126 

Austria 30,79 27,6 118,4 

Poland 28,51 24,2 59,1 

Portugal 21,87 32,5 68,3 

Romania 17,64 26,7 56,1 
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Slovenia 32,85 28,6 79,1 

Slovakia 25,95 21,5 76,7 

Finland 40,42 33,2 108,7 

Sweden 39,28 31,6 114,2 

UK 42,18 28,2 98,7 

Iceland 42,5 21,2 120,1 

Norway 41,57 25,4 145,9 

Switzerland 42 27 126,9 

Montenegro 24,8 21,4 39,9 

Macedonia 20,7 18,9 35,2 

 

Differences from the EU average 

  
Prod. variable Education variable  Old-age dependency Ratio 

Belgium 43,1 7,92 0,87 

Bulgaria -48,5 -6,73 4,07 

Czech 
Republic -20 -8,61 0,87 

Denmark 35,7 4,39 1,97 

Germany 33,6 -4,61 4,67 

Estonia -30 7,49 2,27 

Ireland 85,1 10,69 -7,03 

Greece -28,5 -4,54 5,87 

Spain 4,2 4,49 0,97 

France 31,1 3,85 2,97 

Croatia -30,5 -8,56 2,07 

Italy 8,1 -13,61 7,07 

Cyprus -16,5 10,19 -4,93 

Latvia -37,9 1,69 3,07 

Lithuania 31,1 8,09 1,57 

Luxembourg 81,8 7,69 -7,23 

Hungary -30,7 -10,87 0,17 

Malta -16,3 -11,81 0,37 

Netherlands 32,4 2,71 0,67 

Austria 24,8 -1,42 -0,13 

Poland -34,5 -3,7 -3,53 

Portugal -25,3 -10,34 4,77 

Romania -37,5 -14,57 -1,03 

Slovenia -14,5 0,61 0,87 

Slovakia -16,9 -6,26 -6,23 

Finland 15,1 8,21 5,47 

Sweden 20,6 7,07 3,87 
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UK 5,1 9,97 0,47 

Iceland 26,4 10,29 -6,53 

Norway 52,3 9,36 -2,33 

Switzerland 33,3 9,79 -0,73 

Montenegro -53,6 -7,41 -6,33 

Macedonia -58,6 -11,51 -8,83 

 

 

Total fertility rate - number of children per woman (Eurostat 2016) 

 

 



 
22 

Old-age-dependency ratio 

 

 


