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Abstract. Purpose — ageing population causes a number of economic and social problems related to changes in the
labour market. This study aims to evaluate the effect of the ageing population on the labour force which is the main
indicator of the labour market in EU member states.

Research methodology — in order to achieve the aim of the study we applied the following methods: 1) trend analysis
to estimate and present population and changes of labour force over period, and ii) decomposition method to examine
the effects of population and labour force structure in terms of age changes on size of labour force.

Findings — over the 2003-2017 period volume of the labour force has declined in Romania, Lithuania, Portugal, Lat-
via and Greece. This negative effect is influenced by both depopulation and structural changes in the workforce, in-
cluding population ageing. Size of the labour force has increased in 23 countries, but in 11 of them, these positive
changes were influenced by the rising of population activity, while depopulation it influenced negatively.

Research limitations — research results support the theoretical approach that ageing population may negatively affect
the labour market but do not provide ways to solve this problem and this is the implication for further research.

Practical implications — the obtained results are useful for policymakers of the labour market (including pension re-
forms).

Originality/Value — the study contributes to scientific literature by sufficient understanding of ageing population prob-
lems that occur in labour market and fills the gap in research of ageing population impact on the labour market, using
data of EU member states.
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Introduction

The increasing number of older population creates not only demographic imbalances but also social and economic
consequences within society (Harper, 2014). The consequences of this process are complicated, multi-faceted and
relative to individuals, families and society (Dlugosz, 2011). One of the most important aspects of an ageing popula-
tion is the change in the nature of the labour force. As the total population is ageing, it is expected that the average
age of employees will also increase significantly. The scale to which the ageing population is causing the ageing of
the labour force depends on the age-specific participation rates, but current Eurostat forecasts suggest that a signifi-
cant change in the workforce age is expected. According to ec.europa.eu (Being young..., 2017) projections based on
Eurostat statistics, the median age of the EU-28 population will grow from 42.6 million in 2016 to 47 million in
2050. Moreover, the old-dependency ratio (the number of persons aged 65 years and over divided by the number of
persons aged 15-64 years) will reach 49.4 per cent in 2050, while in 2016 it was 29.3 per cent. These projections
clearly show the trends of ageing. As the needs and production capacities of different age groups are different, the
country's economic characteristics are likely to change as the population is ageing. The standard approach for as-
sessing these changes is to assume age-related behaviours to employment, consumption and savings, and to assess
the key financial implications of changes in the relative size of different age groups. Expectations to live longer than
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previous generations can encourage people to stay in the labour market for longer and start reducing savings at a later
age, thus reducing potential aggregate demand. Moreover, older people have lower productivity and smaller potential
to adopt new technology, which can negatively affect the performance of companies, especially in manufacturing.
On the other hand, individualized services or products require experienced older workers, so early retirement can
lead to undesirable consequences in light of this situation. Ageing also leads to lower income tax revenues and higher
public expenditure, especially on health care and pensions.

Although, authors’ approaches to the consequences of population ageing varied, there is presumably a general
agreement that the ageing of the population will affect size and structure of the labour supply (Boersch-Supan, 2001;
Kurkd, 2010; Toossi, 2012; Fuch, 2014; Fields, Uppal & LaRochelle-C6té, 2017). The vast majority of the previous
research analyse population age structure and/or ageing impact on economic growth in general (Fougere & Merette,
1999; Prettner, 2013; Orlicka, 2015; Abrigo, Racelis, lan Salas & Herrin, 2016; Maestas, Mullen & Powell, 2016,
Kasnauskiené¢ & Andriuskaité, 2017), labour productivity (Boersch-Supan, 2001; Vandenberghe & Waltenberg,
2010; Maestas et al., 2016), unemployment (Akanni & Cepar, 2015; Kasnauskien¢ & Andriuskaité, 2017), wage
level or labour cost (Boersch-Supan, 2001; Vandenberghe & Waltenberg, 2010), income tax revenues and social
security contributions (Dolls, Doorley, Schneider & Sommer, 2014; Orlicka, 2015; Prammer, 2018); changes of pub-
lic expenditures (Balassone et al., 2011; Lisenkova, Mérette & Wright, 2013; Orlicka, 2015; European Commission,
2018), saving (Kasnauskiené¢ & Andriuskaité, 2017) and consumption (Estrada, Park and Ramayandi, 2011; Stoever,
2012; Mao & Xu, 2014; Kasnauskiené & Andriuskaité, 2017, Addessi, 2018). However, almost all these effects oc-
cur through changes in the labour market. Nevertheless, there is a lack of research in this area, especially the impact
of the ageing population on the labour force, which is the main indicator of the labour market. Carone (2005) and
Fields et al. (2017) investigate the impact of ageing population on overall labour market participation rate, which is
the ratio of employed and unemployed people to the total working-age population (aged 15 and older); Fuch (2014) —
on labour supply; Balassone et al. (2011) — on size of the labour force. Research in this area is significant because
countries are facing labour force shortages.

Seeking to fill this gap, this paper aims to shed light on the effects of population ageing occurring in labour
market expressed as the changes in the labour force size. As labour force changes depend not only on changes in
population structure by age but also on overall changes in the countries population, we focused on the impact of both
indicators.

The paper is organized as follows: the First section provides a theoretical background on the impact of popula-
tion ageing on the labour market. The second section presents the population and labour force trends of EU member
states. The third section provides decomposition methodology, estimation results and discussion. The last section
concludes the paper.

1. Literature review on the impact of population ageing on the labour market

The literature on population ageing impact on the labour market has identified a wide variety of potential issues and
consequences. In this section, some of the main issues are reviewed. Changes in age structure not only have a nega-
tive economic impact, but also new opportunities. People have a longer and healthier life leading to longer years of
work as well as different capacities and needs. These processes are analysed at all levels: individual, organizational
and societal. Authors (Caron, Griffith & Arcand, 2005; Serban, 2012; Orlicka, 2015) distinguish two categories of
the ageing population effects: (i) Direct effects: the size and quality of employment, capital/labour ratio and technical
progress; (i) Indirect effects: effects on budgets and, thus, on the whole economy.

A declining and ageing society is often considered to have a negative impact on economic growth and the
labour market (Chesnais, 1998; Fina-Sanglas, 2000). The impact of ageing population on the labour market is re-
flected in the negative impact on labour volume, causing shortage of labour force, diminishing economic resources
and increasing government spending needed to support older people for the health care and pensions, pressure on
education systems, social and health insurance, higher taxes due to tension in social system, accumulation of pension
funds may reduce other types of investment (Kanopiené & Mikulioniene¢, 2006; WHO, 2012; Serban, 2012; Pet-
tinger, 2013; Jowit, 2013). In addition, there is concern that older people will be recipients of state pensions for a
longer period of time and will also benefit from savings in both private and national accounts (Lee & Mason, 2011).

In the short term, positive effects can be expected by reducing costs for pre and postnatal leaves, child benefits,
healthcare, education, in the long term, however, they increase the elderly dependency ratio (Serban, 2012). The
concerns about the ageing population are encompassed with the “demographic deficit”. This relates to the age struc-
ture transition method, which examines the composition of the population, taking into account the relationship be-
tween old and younger dependents with productive adults, and how this will change over time. In general, production
capacity at different stages of the life cycle differs from the childhood dependency period to high productivity poten-
tial in adulthood and then returns to a decline in production capacity in old age. Macroeconomic effects will vary
depending on the age composition of the population. The decline in the number of young people in the population is
expected to reduce economic activity, and the increase in the number of older people is perceived as an economic
burden due to higher expenditures for pensions and healthcare. The major reason for this concern is the assumption
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that older labour force will be less productive and less innovative in the future and that older people will have a
lower ability to consumption. However, these contradictions are challenged by the argument that future generations
with higher education, skills and training will be able to maintain a high level of productivity by supporting favoura-
ble work environment (Lee & Mason, 2010). As Disney (1996) states, the increased level of experience can have a
positive impact on productivity and this is caused by higher average levels of work experience. Relatively few adults
acquire new formal qualifications that are over 25 years old. It is not surprising that economic models for returning to
the economy show that financial incentives to acquire new qualifications are drastically reduced (OECD, 2001). Old-
er workers are faced with higher alternative costs when they are learning, which takes time away from work because
the earnings are higher. Incentives for work-related education or training for workers over 45 years old would im-
prove the average length of work age by prolonging the return on investment in training. Participation in formal edu-
cation can also be raised if the programs are designed to reduce the high alternative costs of older workers (OECD,
2001).

Research of Dixon (2003) reveals the downward pressure on economic activity levels of older workers. This is
related to a higher number of older adults who are out of work and impact on aggregate levels of economic activity
(Cabinet Office, 2000). The decline in the activity of older men over the past two decades has led to a major study of
the reasons for early withdrawal from the labour market (Campbell, 1999; Disney, 1999, 1997; Pit & Hansen, 2014;
Korsakien¢, RaiSiené & Buzavaité, 2017). These studies show the complex set of factors influencing early retire-
ment: work conditions (long work hours, higher psychological distress, low work satisfaction level) (Pit & Hasen,
2014; Korsakiené et al., 2017; Bockerman & Ilmakunnas, 2019), having pension coverage and health insurance co-
verage (Uccello, 2008), workers who have poor health (Uccello, 2008; Pit & Hasen, 2014), improvements in middle-
age incomes and pre-retirement savings levels (Post, Schneer, Reitman & Ogilvie, 2013; Zhao, 2018), and occupa-
tional pension schemes that allow members to draw pensions before the state pension age (Gustafson, 2017; Bogataj,
Battini, Calzavara & Persona, 2019). Greater provision of social security benefits to workers suffering from poor
health or disability, and shifts in the industrial and occupational structure of employment that have reduced the de-
mand for the skills held by older workers in manual jobs, have also played an important role. On the other hand, due
to increased longevity and reforms in occupational pension schemes and other social security programmes, in order
to reduce the incentives of early retirement, individuals are likely to increase the effective working age and participa-
tion rates (OECD, 1998). Others suggest that early withdrawal from work is influenced by rising real incomes and
individuals’ preferences to retire early (MacKellar, 2000). It is worth mentioning that some persons of retirement age
choose bridge retirement instead of full retirement (Smaliukiené & Tvarionaviciené, 2014).

The other impact aspect of an ageing population on the labour market is the relationship between age and in-
come during the life cycle (Dixon, 2003). Employers’ wage costs will most likely be increased by the ageing of the
labour force if the current wage differences according to age structure are maintained (Johnson & Zimmermann,
1993). The impact on unit labour costs will depend on whether average productivity increases with age. Older work-
ers can be more productive, keeping in mind that older workers have more years of previous work experience (Dis-
ney, 1996). However, there is evidence that the positive relationship between age and wages is partly the result of an
organizational wage policy aimed at promoting and rewarding good performance rather than a pure productivity
effect (OECD, 1998). Organizational wage structures, which indirectly compensate for seniority, tend to increase
wage costs, taking into account the ageing of the workforce and maybe accommodating (Johnson & Zimmermann,
1993). As the labour force has been ageing for at least a decade, it may be that some companies are already making
additional adjustments to their internal pay structures. The slow and gradual nature of the ageing labour force should
provide considerable time for adaptation. In addition, it has been suggested that the ageing of the company’s em-
ployees may lead to some sources of cost savings for employers, such as lower turnover costs and lower non-
participation (Cabinet Office, 2000).

2. An overview of population and labour force trends

The research is based on the data related to 28 countries of the European Union for the period 2003—2017. Estimating
the changes in the working age population over the analysed period, it is assumed that the working age of the
population is 15-64. It was found that the number of population of this age group increased in 14 countries between
2003 and 2017. The biggest increase is observed in Luxembourg (35.5 per cent) and Cyprus (22.3 per cent), but the
number of working-age population in these countries is about half a million and the absolute change is only 100
thousand. Malta can also be attributed to this type of country, where the number of working age population grew by
14.7 per cent, but the absolute increase was only about 40 thousand. The majority of the remaining countries with an
increasing working age population are the old highly developed member states that have experienced significant
immigration in recent years: Ireland, Sweden, the United Kingdom, Belgium, Austria, Spain, Denmark, and France.
However, in Ireland, for example, the number of working-age population steadily increased over the period 2003—
2009, stabilized for a short period, and since 2013, it has been growing again. In Sweden, the United Kingdom and
Austria, the number of the working-age population grew throughout the analysed period. In Belgium, the number of
this group of the population increased throughout the analysed period and only has slightly decreased in recent years.
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In Denmark, growth was stable, with a slight decrease only in the period 2011-2012. In Spain, the growth of the
working age population is only observed until 2009, and in subsequent years, it has been declining. In France, this
phenomenon has been observed since 2012.

The analysis covers four countries, where the number of the working-age population decreased by more than 10
per cent between 2003 and 2017 — Latvia (20.4 per cent), Lithuania (19.6 per cent), Bulgaria (13.4 per cent), and
Romania (12.3%). It should be noted that the decline of the working age population is typical for the new member
states that joined the European Union after 2004, including Greece and Portugal, which have been facing debt prob-
lems and economic slowdown in recent years. In Latvia, Lithuania, Bulgaria, Estonia and Hungary the decline of the
working age population was stable throughout the analysed period, and in Romania, this process started only after its
accession to the EU, in Poland, the Czech Republic, and Greece — since 2010, in Croatia — since 2012, in Slovenia —
since 2014, in Portugal — since 2008. Two countries — Finland and Italy — maintained almost the same number of
working age population during the analysed period, with less than 1 per cent change.

The dynamics of the working-age population may be related to fundamental changes in the structure of this part
of society. The working age population in this research is divided into 3 groups: aged 15-24, 25-54 and 55-64.

The main age group of the labour force is age 25-54, therefore, in assessing the impact of the ageing population
on the labour market situation, the most important factor is the change of this age group. In 2017, the share of this
age group exceeded 65 per cent only in four analysed countries. In the Czech Republic, Luxembourg and Spain it
was 66.2—66.3 per cent, in Cyprus — 65.2 per cent. The smallest share of the working-age population aged 2554 is in
the Netherlands, Finland and Croatia, where it reaches only 60.7-60.9 per cent. In 2003, the distribution of countries
was different: although Luxembourg and Spain were among the leaders, the Netherlands, which faced a drastic de-
cline of the share of population aged 25-54, during the analysed period, came into this group of countries. The Czech
Republic was among the leaders in 2017 and it was only in the 20th place in 2003. Analysing the changes in the
share of population aged 25-54 in 2003-2017, it was found that it has grown in 10 EU countries over the period. The
biggest positive change is observed in the Czech Republic, Latvia and Bulgaria, this share has increased by 2.6-3.3
percentage point. The biggest negative change was recorded in the Netherlands, Denmark, France, Belgium, Finland
and Luxembourg, where it was 2.0-4.9 percentage points. The Netherlands was recorded among the leaders in 2003,
together with Finland it dropped to the bottom of the list, while Latvia from the bottom of the list was ranked in the
15th place. However, taking into account the absolute changes in the population of this age group, there are only two
countries facing a significant increase — the United Kingdom and Spain, where the increase exceeded 1 million of the
population. Over 300 thousand of the population in this group increased in Ireland and Sweden. However, even in 10
countries, the population of this age group has decreased by more than 300 thousand: Germany, Poland, Romania,
Italy, the Netherlands, France, Bulgaria, Portugal, Lithuania and Hungary. In the first three countries, the decline
exceeded 1 million.

Assessing the changes in the structure of the working age population, particularly important is the dynamics of
population aged 15-24 and 55-64. The decline in the share of population aged 25-54 is less risky for the country's
economy if the population share aged 15-24 is growing because it remains active in the labour market for several
decades. The most dangerous is the situation where the share of the population aged 25-54 and 15-24 is decreasing,
while the share of the population aged 55-64 is growing. There are 15 countries of this type: France, Belgium, Fin-
land, Italy, Portugal, Lithuania, Austria, Germany, Croatia, Cyprus, Hungary, the United Kingdom, Slovenia, Poland
and Spain. The exceptional situation is in the Netherlands and Denmark, where the decrease of the share of popula-
tion aged 25-54 is compensated by the share of the population aged 15-24. Assessing the changes in the population
aged 25-24, it is stated that several countries experienced the highest losses: Poland (—2.22 million), Romania (—
1.2 million) and Spain (—0.97 million). This figure increased the most, amounting to 286 thousand in the United
Kingdom.

Assessing the dynamics of the share of population aged 55—64 over the period 2003-2017, it can be seen that
there was no country in 2003 where the share would exceed 20 per cent, the average rate was 16.5 per cent. Mean-
while, there were even 15 countries in 2017, with an average of 19.9 per cent. Croatia, Latvia, Slovenia, Germany,
Poland and Lithuania (21.5-22.0 per cent) recorded the most significant values, Ireland, Luxembourg and Cyprus —
the lowest (16.5-17.8 per cent). This share decreased only in one country — Sweden (—1.3 percentage point), and the
largest increase was recorded in Poland (7.9 percentage point), Slovakia (6.7 percentage point), Lithuania (6.2 per-
centage point) and Slovenia (6.1 percentage point). However, there is no country in which the population of this age
group would decline. The highest growth was recorded in France, Poland, Spain, Italy, the United Kingdom and
Germany, the number of this age group increased by 1-2 million over the analysis period. However, only in the
United Kingdom the number of working-age populations has grown. In Spain, the population aged 25-54 grew, but
the population aged 15-24 declined. Meanwhile, in Germany, Italy, Poland and France, with a rapidly growing popu-
lation aged 5564, the size of other working-age population decreased significantly over the analysed period.

The dynamics of the working age population in some countries has not resulted in the same changes in the
economically active population (labour force). The number of the economically active population decreased only in
five countries: Lithuania, Latvia, Romania, Portugal and Greece, but only in Lithuania and Latvia the decrease is
more than 10 per cent. The significant increase is seen in Luxembourg (48 per cent), Malta (42 per cent) and Cyprus
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(25 per cent), but as these countries have a low total population, such a high percentage increase in absolute terms is
low: less than 100 thousand. However, in countries with a large population, such as the United Kingdom, Spain,
Germany, France, labour force growth amounted to 2—3 million.

However, the analysis of the structure of the labour force by age group suggests that the increase in the labour
force or at least the stability is usually related to the increase of the 55-64 age group. The share of labour force aged
15-24 increased in only 2 countries — Denmark (2.4 percentage point) and Sweden (1 percentage point). Although a
slight absolute increase is also observed in Luxembourg, the Netherlands, Austria and Finland, it does not outweigh
the increase in other structural parts. In two countries, Malta and Ireland, the structural decline in the youngest age
group reaches 9 percentage point.

The main age group of the labour force is the population aged 25-54, countries ranged from 66 per cent (the
Netherlands) up to 88 per cent (Luxembourg) in 2017, but only in 5 countries (Spain, Romania, Greece, Ireland and
Malta), this share did not decrease since 2003. In Lithuania and the Netherlands, this structural share decreased the
most, by over 7 percentage points. The absolute change in the active population of this age group in 14 countries was
positive, but only in Malta, Luxembourg, Ireland, Cyprus, Spain, Sweden and the United Kingdom it exceeded 10
per cent. Lithuania (21 per cent) and Latvia (14 per cent) lost most of the labour force of this age group.

The structural part of the population aged 55-64 decreased only in Sweden over the period 2003-2017, but the
decline was only 0.4 percentage point. The largest increase was in Slovakia (from 5.2 to 15.2 per cent), Lithuania
(from 11.0 to 20.2 per cent) and Poland (from 6.5 to 15.5 per cent), but the highest share of the population aged 55-
64 was in Lithuania, Germany and Latvia. The lowest values were in Luxembourg, Malta, and Slovenia.

3. Decomposing labour force growth

The volume of the labour force may change for two reasons: the population of working-age groups and the level of
activity of these groups. The dynamics of these indicators may depend on a number of additional factors: fertility
and mortality, migration, level of health protection, economic structure, social protection, etc. In order to assess how
the workforce changed in the 28 EU countries over the period 2003—2017, the decomposition method was used for
analysis. The decomposition method to assess the effects of population and participation changes or other demo-
graphic changes on labour force was used by Carone (2005), Hotchkiss (2009), Dolls et al. (2014), Fuchs (2014),
Fields et al. (2017), and Seshadri (2018).

The total labour force L, is divided into i groups by age. L, is the labour force at time t for group X, Ax is the
group-specific labour participation rate and Py is the population of group x. The total labour force at time t is given
by summing over the subscript x.

L=>L,=>A,P,  wherex=1,2, .1 (1)
The change in the labour force (ALt) between a year t and the base year (t = 0) can be decomposed as follows:
AL = Ay (F, = By) + R (4, — 4). 2

The first term of (2) shows the population effect due to changes in size and structure of the population when age-
specific participation rates remain constant (the base year 2003). The total population effect at time t is calculated by
summing the effects over all groups.

Population component:
Ao (F, = By). (€)

The second part of (2) is the participation rate effect due to changes in the age-specific participation rates, given the
population from the base year 2017 of the projection. The total participation effect is obtained by summing the ef-
fects over all groups.

Participation component:
B4, = 4). (4)

The carried out analysis showed that the trends of the total size of the working age population and the population of
the main age groups do not correspond to the trends of the volume of the labour force and the volume of the structur-
al parts. In order to assess which of the direct factors influenced the changes in the labour force to a greater extent,
the decomposition method was used, allowing to separately measure the change in the volume of labour force due to
the change of population in the evaluated age groups (equation (3)) and the change in the activity rates of the popula-
tion of these age groups (Eq. (4)). The results of the research showed that the analysed countries can be divided into
three groups, according to the changes in the labour force over the period 2003-2017: (1) countries where the vol-
ume of labour force has increased both as a result of population growth and an increase in the activity rates; (2) coun-
tries with an increasing labour force, despite a declining population, but the positive impact of activity rate growth
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has outweighed’ the negative impact of population decline; (3) countries with a declining labour force due to de-
population, and the positive impact of the activity rate was not high enough to outweigh the negative impact of popu-
lation decline. Table 1 shows the countries that were submitted to the first group.

Table 1. Decomposition of the change in labour force: I group of the countries
(source: authors calculations based on Eurostat data)

Change in the labour Labour force change due to Change in labour force due to change in
force, thousands population change, thousands the activity rates level, thousands

United Kingdom 3168 2167 1001

Spain 2925 1123 1802

France 1775 317 1458

Sweden 690 367 323

Belgium 531 181 350

Austria 500 193 307
Ireland 337 302 35
Slovakia 112 27 85
Luxembourg 92 64 28
Denmark 86 80 6
Cyprus 84 74 10
Malta 66 21 45

In the United Kingdom, Spain and France the increase in the labour force over the analysis period exceeded 1.7
million. However, changes in the working age population and the level of activity have led to the varying scope of
change. In the United Kingdom, 2/3 of the increase in the workforce was determined by population growth and it is
worth noting that the population of all age groups has grown. It is also worth noting that in this country the activity
rate was the fourth largest among 28 EU countries, while in 2017 it was ranked as the fifth and differed from the first
place only slightly. It can be said that this country is not facing the negative impact of an ageing population on the
labour market as the working age population and activity rate are increasing at the same time. The only danger that
can be perceived in this country is that the activity rate is decreasing in the youngest age group of 15-24. In Spain
and France, the significant increase in the working age population was recorded, but growth was slower in France.
However, while in both countries the population aged 15-24 has declined, France has been less affected by this. An-
other difference is that Spain did not face a decrease in the population aged 25-54, and in France, albeit with a slight
but decreasing trend. Meanwhile, the population aged 55-64 grew by about a third in both countries. There are also
differences in activity rates. This indicator increased by 5.8 per cent in Spain over the period 2003—2017, in France —
2.1 percentage point.

Analysing other countries in this group, we can see that the old member states of the European Union are domi-
nating. Among them, there are only three countries that joined the EU after 2004 — Slovakia, Cyprus and Malta, but
the situation in Cyprus and Malta is specific according to the low population and the economic structure of these
countries.

Table 2 shows the countries where the labour force has increased, but it was determined only by an increase in
activity levels. This group of countries is very heterogeneous, with both new and old member states, also in terms of
changes in the labour force, in the working-age population and inactivity rates. In Germany and Italy, the labour
force has increased by over 1.5 million, the negative impact of the decline in the working age population was signifi-
cantly lower than the positive impact of the activity rate. The unifying feature of these countries is the fact that the
population aged 55-64 has grown, while the population in other age groups has decreased. In Germany, the activity
rate increased by 6.1 per cent, while the change in Italy was only 3.9 percentage point. This indicator was in the
fourth place from the bottom of the list, and in 2017 it has become the smallest among 28 EU countries. While this
shows the problem of the Italian labour market, on the other hand, it can also be seen as an additional untapped po-
tential in the future.

Exceptional in this group is Poland's position. Despite an increase in the labour force of 0.276 million, the
working age population significantly decreased, falling by 37 per cent in the age group of 15-24, and 7 per cent in
the age group of 25-54 and only in the age group of 55-64 it increased by 47 per cent. The level of activity rate in
this country increased by 5.6 percentage point, but it still remains one of the smallest in the EU.

In the Netherlands and Hungary, the labour force increased by 0.5 million. However, in the Netherlands, this
increase was largely driven by an increase in activity rates, with a negligible impact of the working age population.
In this country, the number of people aged 25-54 has slightly decreased, but as the population, aged 15-24 has
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grown, the problem of the decline of the working age population is milder. Meanwhile, only the population aged 55-
64 has grown in Hungary, but this country has experienced an impressive increase in activity rates of 10.6 percentage
points. This indicator was the second from the end in Hungary in 2003, and in 2017 only slightly lagged behind the
group average. As a result of a similar change in the indicators, Bulgaria was also affected in this group of countries,
which, despite significant losses in the working age population, was able to outweigh the negative impact of popula-
tion decline. In the remaining countries, labour force growth was modest, but the positive change was driven by ac-
tivity rate growth.

Table 2. Decomposition of the change in labour force: II group of the countries
(source: authors‘ calculations based on Eurostat data)

Change in the labour Labour force change due to Change in labour force due to change in
force, thousands population change, thousands activity rates, thousands

Germany 2663 -911 3574

Italy 1542 251 1793
Netherlands 455 83 538
Hungary 424 -273 697

Poland 276 —1243 1519
Czech Republic 204 —63 267
Slovenia 67 —42 109
Croatia 66 —54 120
Finland 56 —48 104
Bulgaria 44 -367 411
Estonia 14 —43 57

Table 3 shows the countries that have faced a decline in the labour force and this is due to the decline in the
working age population. Although an increase in activity rates was recorded in all countries of this group, its positive
effect was not sufficient to offset the negative impact of population change.

Table 3. Decomposition of the change in labour force: III group of the countries
(source: authors calculations based on Eurostat data)

Change in the labour Labour force change due to Change in labour force due to change in
force, thousands population change, thousands activity rates, thousands
Romania —481 —1058 577
Lithuania -203 -308 105
Portugal —-133 -269 136
Latvia 118 -195 77
Greece -29 =212 183

Romania has suffered the biggest reduction in the labour force: it reached nearly half a million over the period
2003-2017. This change was due to the decline in the working age population, which occurred both in the 15-24 age
group (=36 per cent) and in the 25-54 age group (—11 per cent). Only the number of population aged 55-64 grew by
20 per cent. In the youngest group aged 15-24 the number of the population decreased as well as the rate of activity,
therefore, the number of the active population decreased by 46 per cent. In the population group, aged 25-54 growth
in activity rate did not compensate for the decline in population, resulting in a decrease in the number of economical-
ly active people by 5 per cent. In terms of activity rate, Romania is in the fourth place from the bottom of the list, so
it is likely that future growth in activity rate may help mitigate the negative impact of population decline.

Lithuania has also suffered a significant reduction in the labour force. In addition, although the labour force has
decreased less than in Romania, the rate of decline is the highest of all 28 EU countries (—12.6 per cent). Lithuania
lost its population both in the youngest group aged 15-24 (—37 per cent) and in the main group aged 25-54 years
(-21.4%), the number of the population grew only in the group aged 55-64 (11 per cent). These changes were partly
compensated by changes in activity rates, which were positive in all age groups. In contrast to Romania, the activity
rate in Lithuania grew in the youngest age group, although it still lags far behind the EU average. In the group aged
25-54, the activity rate was one of the highest for the analysed period in Lithuania, although in 2003 it was the sec-
ond largest, in 2017 it was only the fourth. This shows that the main labour force in Lithuania has no potential to
grow unless the decrease of population in this age group is slowed down. The activity rate of the group aged 55-64
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over the analysed period experienced a big jump from 50.5 per cent to 71.3 per cent and exceeded the EU average in
2017.

In Portugal, the labour force dropped by 133 thousand over the period 2003—2017, but the decline only started
in 2010. Population decline in this country began in 2009 and steadily decreased until 2017. The number of popula-
tion of different age groups varies unevenly: in the group aged 15-24 the number of the population decreased by
19.5 per cent, in the age group of 25-54 — by 7.1 per cent, but in the age group of 55-64 it increased by 21 per cent.
This situation shows the ageing population and puts the country’s labour market at risk, especially as the activity rate
has increased by only 2 percentage points over the analysed period. The increase was achieved mainly by the growth
of activity rate by population aged 25-54. It should be noted that the activity of both populations aged 25-54 and 55—
64 exceeds the EU average in 2017, but in the youngest age group it declined throughout the analysed period and is
no longer reaching the EU average.

The decline in the Latvian labour force is at a similar level as in Portugal, but the overall increase in activity
rate was higher. In Latvia, the activity rate increased in all age groups, while in the group aged 55-64 the increase
was 20.5 percentage point. The main problem in Latvia is the decrease of the population, in this respect, only Lithua-
nia is ahead of Latvia. The population aged 15-24 has been decreasing every year since 2005; the population aged
25-54 — since the beginning of the analysed period. The only working-age population that grew in size was aged 55—
64, but the increase was just 2 per cent and it exceeded only the Swedish indicator. In this respect, Latvia's situation
is exceptional and the risks to its labour market are related both to the decline in the labour force and to its ageing.

Conclusions

The impact of population ageing is usually described as an increase in the ratio of the number of individuals of pen-
sion age and a decrease in the number of individuals of working age, e.g. an increase in median age of the popula-
tion. It can cause negative social and economic consequences: rising tension in the social security system, decrease
of average productivity level, a decrease of income tax revenues and an increase of public expenditures, lower saving
rates and consumption, which may limit economic growth. Population ageing leads to labour market imbalance with-
in changes on size and structure of the labour supply and shortage of labour force.

The research results allowed to assess the changes in the workforce in the past 15 years in all the present EU
countries, to identify the main trends of change, to distinguish similarities and differences between countries, to
group countries according to the impact of the working age population and labour force on labour force change. The
analysis of EU member states population and labour force trends over the period 2003-2017 revealed that the num-
ber of working-age people has increased in fourteen countries. The decrease in the working age population is the
trend of the new member states that joined the EU after 2004. In five of these countries (Greece, Latvia, Lithuania,
Portugal and Romania) has decreased not only working for the age population but also the size of the active popula-
tion. These countries are also facing a decline in the overall amount of the labour force.

Labour force changes mainly depend on: (i) overall changes of countries’ working-age population; (ii) changes
of working age population structure by age; (iii) changes of activity rate in age-specific groups. Using the
decomposition technique, we assessed these effects. Estimation results revealed that labour force over the period
2003-2017 increased in 12 countries (the United Kingdom, Spain, France, Sweden, Belgium, Austria, Ireland, Slo-
vakia, Luxembourg, Denmark, Cyprus and Malta) due to increase in both sizes of working age population and activi-
ty rate. Labour force also increased in Germany, Italy, the Netherlands, Hungary, Poland, the Czech Republic, Slo-
venia, Croatia, Finland, Bulgaria, Estonia, but this change was positively influenced only by population growth.
Working-age population in those countries has decreased and share of the older population in its structure has in-
creased. These processes influenced the size of labour force negatively. In five EU member states, size of the labour
force has decreased: in Romania by 481 thousand, in Lithuania by 203 thousand, in Portugal by 133 thousand, in
Latvia by 118 thousand, and in Greece by 29 thousand. This negative effect was influenced mainly by the decrease in
population.

The limitations of the research are related to the fact that only the changes in the labour force and their relation
to the two main factors were assessed in the paper. For a deeper analysis, it is also appropriate to assess the causes of
the ageing population in the countries, including the level of migration, as well as the deeper analysis of the activity
rates in the countries and the underlying causes. In view of the scale of the EU immigration problem in recent years,
the results of such research are of great practical importance for the development of migration policy.
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