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Abstract

This study examines the main consequences of Europe’s ageing population,
including its effects on the labour market, employment dynamics, education, and
socio-economic inequalities. It aims to identify and analyse trends and thematic
priorities of these challenges, as well as regional differences within the EU
(European Union). We used VOSviewer to perform a bibliometric analysis to
analyse the publications indexed in the Web of Science Core Collection. The
general overview of this area was based on the scientific fields of economics,
business and demography. The results show a clear difference in thematic focus
between Central and Eastern European (CEE) countries and Western European
(WE) countries. The main emphasis in research in CEE countries concerning the
challenges of an ageing workforce is on (un)employment. This research takes an
optimistic view of the potential benefits of migration. In contrast, research in WE
countries focuses primarily on the social impacts of migration, socio-economic
inequalities and policy interventions. Moreover, WE studies are cited more
frequently and have more influence, indicating their central role in shaping EU-
wide discussions and policies. This research led to the conclusion that while
ageing remains a challenge for Europe as a whole, regional priorities and the
heterogeneity of scientific results reflect different socio-economic contexts and
policy requirements. Bridging this gap between regions in different contexts
requires a careful and integrated approach that could balance the potential
positive effects of migration and address inequalities between Member States. This
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research highlights the need for collaborative policy and cross-regional knowledge
exchange to mitigate the impact of ageing populations on the European labour
market and socio-economic structure.

Keywords: population ageing, ageing workforce, labour market, bibliometric
analysis

JEL classification: J14, J21, C80, J26, O15

1. Introduction

The inevitable ageing of the working population on the old continent and in the
European Union (EU) in particular brings with it a number of challenges and
problems that could have a negative impact on the economy and the dynamics of
the labour market, and require a rethink of the policy framework. In the face of
major demographic change, the EU needs to make choices to balance social well-
being and the quality of life with maintaining sustainable economic growth. This
study therefore summarises recent work on the challenges from the perspective of
labour market development and the ageing of the workforce. Basic information on
the demographic and economic impact of an ageing population can be found in the
comprehensive reports published by the European Commission in 2015 and 2020.
These reports show that the proportion of people aged 65 and over will increase
significantly in the future. This highlights the need for policy changes to address
labour market issues and topics such as the sustainability of European pension
systems. The latter is also confirmed by Eurostat (2020), which emphasises the
impact of longer working lives and later retirement on employment patterns and the
need for targeted measures to maintain economic activity. Several factors influence
the engagement of older workers in the labour market. Perhaps the most important
are workplace policies, education and healthcare systems. As the International
Labour Organisation (ILO) notes in its analysis of measures to sustain labour force
participation in 2020, traditional measures may underestimate the contributions of
older workers, requiring a more nuanced understanding of the economic impact of
ageing. At the same time, a bibliometric study by Llena-Nozal et al. (2022) shows
how customised HRM (Human Resource Management) strategies can help prevent
age-related productivity losses and promote intergenerational collaboration.

The connection between ageing and productivity is one of the most important
topics explored in empirical research. A 2016 International Monetary Fund
(IMF) analysis underlines the relevance of innovation and skills development in
mitigating the slightly negative relationship between the ageing of the labour force
and productivity in the EU. Another study linking ageing, labour markets and
education, especially after the disruption caused by COVID-19 (Tomljanovic¢ et al.,
2023), emphasises the need to close the gap between the EU and its leading global
competitors, especially in the areas of digital skills and productivity.
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Following the research of Cristea et al. (2020), complementary data show how
proactive labour market reforms, such as flexible working hours and lifelong
learning, can maintain productivity in ageing societies. Policy initiatives that
address the ageing workforce are also gaining importance. In order to retain older
workforce, the Organization for Economic Co-operation and Development (OECD)
(2020) recommends improved training initiatives and incentives as best practises
for age-inclusive policies. A similar study by Naumann and Hess (2021) examines
the ways in which age-friendly workplace policies are able to simultaneously
increase employee satisfaction and reduce early retirement rates.

A recent study published by Kelin et al. (2023) emphasises the importance
of education in the world of ageing populations. With a much higher labour
income, people with a high level of education can cover their consumption over
a more extended period of economic life than people with a low and medium
level of education. They can also pass on some surplus resources to those whose
consumption exceeds their income: children and the elderly. As the proportion
of highly educated people in the population continues to increase, this should
partially mitigate the negative impact of an ageing population on economic
sustainability. As young, well-educated people are often also attractive to the
largest European economies, other EU countries, especially emerging economies,
are trying to retain their most promising labour force. A study of international
business students found that countries should make additional efforts to encourage
them to stay, not only by providing a more competitive income for the labour
force but also by reducing corruption and improving the overall quality of life
(Sokoli¢ et al., 2024).

The socio-economic impact caused by an ageing workforce often goes beyond
the workplace and productivity aspects. Based on the work of Pinto et al. (2014),
which investigates the links between economic growth, labour force participation
and health, improvements in the latter area can lessen the negative impact of an
ageing population on GDP growth. Other similar studies, such as the one from
Cyclus and Al Tayara (2021), complement these findings by further stating that
in order to maintain growth within ageing economies, it is important to invest
in healthcare. Along with that, immigration and intergenerational equity also
play an important role. For example, Nagarajan and Sixsmith (2021) argue that
it is possible to offset labour shortage triggered by ageing population in a given
economy by implementing suitable immigration laws and incentives as this will
attract younger population to places where this is enforced. Furthermore, Grdovi¢
Gnip (2023), while investigating the connection between economic success and
migration, concludes that GDP per capita and employment are the main factors
that drive the inflow and outflow of migrations at the regional level. Additionally,
Mok et al. (2022) explain in details how communication between generations
contributes to greater social integration and, ultimately, better economic
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outcomes. In conclusion, the EU’s ageing workforce necessitates a layered
approach that considers investments in health and education, HRM tactics and
regulatory reform. Nevertheless, whereas the literature offers potential solutions
that would transform demographic change into an opportunity for social justice
and sustainable progress, some obstacles to implement those in practice still
remain.

The long-term trend of an ageing population has been observed by the EU
for many years. Historically, low birth rates, increasing life expectancy, and
migration patterns (e.g., in EU Member States, which are characterised by a net
influx of pensioners) are the causes of this phenomenon. Population projections
indicate that the total number and proportion of older adults in the EU population
will increase rapidly in the coming decades. According to 2023 data, people
under the age of 14 make up 14.9% of the total EU population, while people
of working age (between 15 and 64) account for 63.8% of the EU population.
More significantly, the elderly (65 years and older) comprise 21.3% of the EU
population. The latter corresponds to an increase of 3.1 percentage points (pp)
compared to ten years ago and 0.3 pp compared to the previous year (Eurostat,
2024-a). In 2023, the lowest proportions of young people were recorded in Italy
(12.4%), Malta (12.7%) and Portugal (12.9%), while the highest proportions
of young people were found in Ireland (19.3%), Sweden (17.4%) and France
(17.3%). Only three EU Member States (Germany +0.2 pp, Portugal +0.1 pp
and Czechia +0.1 pp) recorded an increase in the proportion of young people in
their population between 2022 and 2023, while the proportion in the other EU
Member States fell or remained the same (Malta recorded the largest decrease of
0.7 pp). The countries with the highest proportion of inhabitants aged 65 and over
were Portugal (24.0%), Italy (24.0%), Bulgaria (23.5%), Finland (23.3%) and
Greece (23.0%), while Luxembourg (14.9%) and Ireland (15.2%) had the lowest
proportions. A detailed age structure of the population in 2023, based on the main
age groups in the EU Member States (in % of the total population), can be seen in
Figure 1.

More worrying is that, except for Malta, Czechia and Estonia, all EU Member
States will see an increase in the proportion of people aged 65 and older in
2023 compared to 2022 (Eurostat, 2024-b). Figure 2 shows an increase in the
proportion of the population aged 65 or older (in percentage points) over the last
ten years in the EU Member States. Further projections (Eurostat, 2024-c) show
a significant increase in the population aged 80 and over, from 6.9% in 2023 to
15.3% in 2100.
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Figure 1: Population age structure by major age groups in EU Member States (in %
of the total population), 2023
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Figure 2: Increase in the share of the population 65 years or older from 2013 to
2023 in EU member states (in pp)
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Based on the above-stated introduction to the research, several research questions
emerge:

1. How has research on the relationship between ageing and employment evolved
over time?

2. How do different countries address the economic impact of an ageing workforce
in policy and business research?

3. What are the significant themes and gaps in the literature on ageing, employment
and migration in the labour market?

The research questions raised will be addressed through the continuation of this
study by conducting a bibliometric analysis of 684 relevant documents. Importantly,
the analysis goes beyond providing a descriptive overview of the publication
corpus. More precisely, using the VOSviewer, we are able to identify important
research clusters and track thematic trajectories that have evolved over time within
the field. The latter provides a structured understanding of how the scientific focus
has developed in relation to these topics, which topics are of interest in certain
countries and, finally, highlight the areas that are still underexplored. Emphasising
these patterns adds analytical depth to the study and provides insights that would
not be apparent from a purely narrative overview.

This study builds upon a growing body of bibliometric and scientometric
analyses that have examined various aspects of the relationship between
economic impact of ageing. For instance, previous studies have investigated how
ageing populations affect economic growth (Nagarajan et al., 2013), or inspected
socio-economic, health and policy aspects of ageing (Mahmood and Dhakal,
2022). Works such as Cucculelli et al. (2023) have conducted bibliometric and
content analyses regarding ageing and entrepreneurship, identifying key regional
dynamics and local demographic influences. Nevertheless, all of aforementioned
works have focused on analyses in the global context, often without a specific
emphasis on the European labour markets or interconnected role of ageing,
employment, migration, and policy responses. To address this gap, our research
provides a systematic bibliometric mapping of existing scholarly work on this
topic. This is done by identifying key patterns in the development of ageing and
employment research, and by identifying cross-national differences in policy and
business responses across Europe, as well as overlaps with migration dynamics in
European labour markets.

The data and methods used in the analysis are described in detail in the Data
Description and Methodology section, while the results of the bibliometric analysis
are presented in the Empirical Results section. The last section (Discussion and
Conclusions) compares our main findings with previous research, highlighting the
main conclusions and suggesting possible future study directions.
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2. Data description and methodology

The Web of Science Core Collection (WoS CC) database from Clarivate Analytics is
the most comprehensive citation database in the world. The WoS CC includes papers
published in the most prestigious periodicals, covering journals in open-access,
conference proceedings and books among others. Being recognised as one of the
most relevant scholarly databases, specifically in social sciences, it includes a deep
historical coverage of the latter mentioned publications. More precisely, since the
WoS website was founded in the late 1990s, its three journal citation indices, namely
the Science Citation Index Expanded (SCIE), the Social Sciences Citation Index
(SSCI) and the Arts and Humanities Citation Index (A&HCI), have been widely used
in academic research (see, e.g., Liu et al., 2020), and therefore it’s the reason we also
choose to do so. Also, note that, to avoid overlaps, we limit our analysis exclusively to
publications indexed in WoS CC, as many journals are indexed in different databases.

To collect, retrieve and summarise prior work regarding the impact of population
ageing on labour markets, we apply bibliometric analysis (Gross and Pritchard,
1969). Essentially, bibliometric analysis presents a statistical analysis that is utilised
to find critical authors or research papers, as well as to identify their relationships
by examining all literature regarding a particular topic or field (De Bellis, 2009;
Peterson et al., 2016). For the bibliometric analysis in the sequel, the articles
were searched and retrieved from the WoS CC. The decision to use the WoS CC
to conduct the bibliometric analysis in this article was made due to this database
being considered the standard one used in the industry in most fields and is the most
commonly used database for bibliometric research (Li et al., 2018; Ivanovi¢ and
Ho, 2019).

The data manipulation and bibliometric analysis in this study was conducted with
the help of the VOSviewer software tool, version 1.6.19. This software, developed
in 2010 by Nees Jan van Eck and Ludo Waltman of Leiden University, enables the
creation and exploration of maps based on network data (van Eck and Waltman,
2009). Although it is primarily intended for analysing academic datasets, it can also
be used with any network data (e.g. social networks). One of three visualisation
modes (network, overlay or density) is used to examine co-authorship, co-
occurrence, citation, bibliographic coupling, and co-citation linkages (Donthu et al.,
2021; Arruda et al., 2022).

For the document search, the following combinations of keywords were used
in the article title, abstract and author keywords fields: Ageing, Economy,
Employment, Demography, EU, European Union and Labour. For the analysis
period, we opted for all years for which data on publications were available
(January 1993 to September 2024). Using the previously mentioned filters, we
obtained 1649 documents. Next, we limited our search to topics related to Business
economics, Demographics and Economics, which left us with 698 documents. To
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enable bibliometric analysis, we further excluded books and book chapters from
our search, resulting in a final set of 684 documents. A detailed overview of the
document filtering steps is presented in Table 1.

Table 1: Detailed search process

Filtering
Category

Inclusions/Exclusions

Excluded
document

Obtained
documents

Initial search

Web of Science Core Collection search using combined
Boolean queries on ageing, labour, employment,
economy, demography, pensions and productivity in the
EU context.

(ageing AND labour AND EU) OR (ageing AND
employment AND EU) OR (ageing AND labour AND
European Union) OR (ageing AND employment AND
European Union) OR (ageing AND economy and EU)
AND (ageing AND economy AND European Union) OR
(ageing AND demography AND EU) and (ageing AND
demography AND European Union) OR (ageing AND
productivity AND EU) OR (ageing AND productivity
AND European Union) OR (ageing AND pensions AND
EU) OR (ageing AND pensions AND European Union)

Publication
years

January 1993 — September 2024

1649

Research
area

From the initial 1649 documents, we retained only those
indexed under Economics (453), Business (138), and
Demography (107) since these categories align most
with the study on the economics and labour implications
of ageing. We therefore excluded documents from over
40 other research areas including Management (126),
Public Environmental and Occupational Health (121),
Sociology (105), Multidisciplinary Sciences (96),
Environmental Sciences (68), Education and Educational
Research (63), Law (60), Public Administration (58),
Geography (52), Political Science (49), International
Relations (39), as well as smaller number of documents
from fields such as Engineering (9) and Computer
Science (4), and various medical disciplines with the
most being from Gerontology (53), General Medicine
(23) and Psychology (12).

951

698

Document
types

Document types such as books and book chapters were
excluded from the search, leaving us with research
articles (501), proceeding papers (201), review articles
(8), early access (3), and editorial material (3).

14

684

Languages

We keep all the languages spoken on the European
continent, with the final filtered documents written in
English (648), Czech (11), Spanish (11), Slovak (8), and
French (6).

684

Source: Author’s calculations
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3. Empirical results

The Results of the bibliometric analysis carried out, which are presented in
the continuation of the paper, focus on the distribution of the types of obtained
documents, the distribution of the journals in which the filtered documents were
published, the co-occurrence of keywords in research on ageing workers and
the labour market, the distribution across research fields and the distribution of
influential authors, institutions and countries.

3.1. Documents published by type and distribution over publication journals

Of the 698 obtained documents, 504 are research articles, 201 proceeding papers,
nine are early accesses, six are review articles, and two are editorial material. Since
some documents are categorised in more than one category, the sum of all types of
documents is greater than the number of all obtained documents. The distribution
of the types of obtained documents can be seen in detail in Figure 3. With regard
to the WoS categories to which the filtered documents belong, the distribution
is as follows: most documents (454) belong to the field of Economics, 127 to
Business Economics (management and business finance), 109 to Demography, 73
to Industrial Relations Labor, 27 to Regional Urban Planning, 23 to International
Relations, 21 to Sociology, while the minority of them (about 100 publications)
belong to the themes related to topics in Environmental Sciences, Health, Law and
Mathematics.

Figure 3: Distribution of types of obtained documents
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Regarding the time frame of the publications of the filtered documents, we can see
from the chart in Figure 4 that most documents related to the ageing workforce
and their impact on labour market trends have been published in the last decade.
A notable increase in publications started in 2011, peaking in 2015 and 2016 (104
publications in these two years) and reaching a new high in 2018, with the most
publications in a year (64 publications) concerning the topic. From 1993 to 2004,
the issue was of scarce concern to scientific research.

Figure 4: Number of documents published by year 1993-2024

70
a1 62

64
52 52
4 44 44
39 38
32
18
1" 13
9 I
@ - N oY
o IS
<]
«

NUMBER OF DOCUMENTS PUBLISHED
N w IS o @
S} S S S S

-
o

DO T NO T WO O~ 0 OO
o o N

— T T v v v v v v =

2001 N

2002 W

2005 NN ©
2006 N S

2007 N ©

2003 M «
2004 N »

0
0
0
0
0
0
0
0
0
0
0
0
20
20
20
20

Source: Author’s calculations

In addition to the distribution of the types of documents published, we were also
interested in the distribution of the journals in which the filtered documents were
published. Table 2 lists the ten journals that published the most research articles
from the previously stated research field - the research areas in economics, business
economics, and demographics, with the topics of ageing, economy, employment,
demographics, EU, European Union, and labour. They provide information on
the number of articles published in each journal, the total number of citations,
the Journal Impact Factor (JIF), the quartile to which the journal belongs, and its
publisher.
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Table 2: The top ten journals with most published research articles from the observed

research field
Published | Total JIF Quartile .
Journal name articles | citations | (2023) (2023) Publisher

Demoeranhi Max-Planck Institute

cmograpiic 17 530 2.1 Q2 for Demographic
Research

Research
International Journal Emerald Group
of Manpower 12 136 46 Ql Publishing Ltd.
International Wiley-Blackwell
Migration ? 164 1.6 Q2 Publishing Ltd
Transformations o . .
in Business and 8 29 1.8 Qo | Vilnius University
. Press
Economics
Economic Modelling 7 65 4.2 Ql Elsevier B.V.
European Journal of Springer
Population 7 222 19 Q2 Netherlands
International Journal
of Comparative Wolters Kluwer
Labour Law and 7 32 0.8 Q3 (UK) Ltd.
Industrial Relations
Population and Wiley-Blackwell
Development Review 7 227 46 Ql Publishing Ltd
Transfer: European .
Review of Labourand | 7 29 2.9 Qi |SAGE Publications
Ltd.

Research
Work, Employment SAGE Publications
and Society 7 261 27 Ql Ltd.

Source: Author’s calculations

Table 2 shows that Demographic Research, International Journal of Manpower
and Procedia Economics and Finance are the three journals with the most
publications on the ageing workforce and labour market trends (eleven or more
publications each in this area). In terms of the JIF, the International Journal of
Manpower and Population and Development Review are journals with the highest
JIF (both 4.6), followed by Economic Modelling (4.2), Transfer: European
Review of Labour and Research (2.9) and Work, Employment and Society (2.7).
In addition to the journals listed in Table 2, relevant documents were also found
in the proceedings of four conferences, namely the International Multidisciplinary
Scientific Conferences on Social Sciences and Arts, the International Scientific
Conference on Economics and Social Development, the International Conference
on Business Excellence and the International Days of Statistics and Economics.



Ana Marija Filipas, Nenad Vretenar, Jelena Jardas Antonic * Aging workforce and labour...
102 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 1 * 91-117

Five or more publications on our topic have appeared at each conference. We also
found that Springer Nature is the most influential publisher, with 66 publications.
The research focus of its most prominent journals is on topics such as ageing,
unemployment, retirement and immigration policy, human resource management
and planning.

The frequency with which two authors, documents or journals of more recent
works are cited together is called co-citation. The basic assumption behind co-
citation is that works regularly mentioning the same sources have a common
theme. The basic idea is that the more frequently two authors, documents or
journals are cited together, the stronger the link between them. Therefore,
co-citation analysis effectively evaluates the connections and links between
documents, authors or journals (Small, 1973). Research clusters begin to form
when numerous authors cite the same pairs of documents, other authors or journal
titles together. Each defined cluster represents a different topic and reflects the
common lines of research in each cluster (Dothu et al., 2021). Figure 5 shows
the co-citation network of the top ten journals, with each cluster represented by
a different colour. The larger the circles are, the more documents are published
in the respective journal, while the lines represent the connections between the
journals. Five major research clusters can be defined, namely economics (red),
demographics (blue), medicine (purple), ageing (green) and sustainability
(yellow).

Figure 5: The top ten journals’ co-citation network
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3.2. Keywords, research topics and directions between documents

One of the visualisation techniques used in bibliometric analysis to show the
knowledge structure and topics of a particular scientific field is the keyword
co-occurrence analysis. It is usually used to list the terms or concepts closely
related in papers on a specific field of research (Catone et al., 2020). The largest
keyword co-occurrence sub-network obtained from the filtered documents and the
corresponding cluster map are shown in Figure 6.

Figure 6: Keywords
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We can observe that the keywords employment, unemployment, European Union,
Europe and labour market are the most frequently used in the documents that were
obtained. The keywords with the most occurrences and their overall linkage strength
are detailed in Table 3. The most frequently occurring and strongly linked keywords
indicate a high awareness of the ageing EU population and the issues arising from
these demographic changes, leading to increased scientific and institutional research
(European Commission, 2015; European Commission, 2020). Employment rates in
all age groups, particularly those over 55, are experiencing higher growth rates than
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population growth rates in general (Eurostat, 2020), suggesting that efforts yield a
certain level of success in mitigating the problem of an ageing population in the EU.

Table 3: The keywords with the most occurrences

Keyword Occurrences Total link strength
employment 77 246
Europe 49 190
age 47 186
European Union 59 170
impact 44 166
unemployment 60 160
gender 38 146
labour market 48 135
migration 40 118
growth 29 112
countries 25 110
education 26 109
performance 23 98
productivity 22 96
fertility 19 93
inequality 20 83
determinants 20 80
retirement 25 77
family 18 74
human capital 14 72

Source: Author’s calculations

Analysing research over time provides valuable insights into the significance of
various topics. The researchers examined the implications of ageing populations,
labour market dynamics and demographic transitions on economic integration and
sustainability in Europe, drawing on insights from the United States. Research
initially focused on the mobility of older workers and self-employment in Spain and
France, and later on pensions, health, and migration across the EU, as well as on
issues related to fertility rates. In addition, global issues such as gender inequalities,
the impact of the Great Recession and regional trends in innovation and migration,
particularly in Romania, were analysed. The COVID-19 pandemic emphasised the
challenges in education and income distribution and highlighted the vulnerability of
women and young adults. Brexit has also highlighted the complexity of inequality
and support policies. The research papers emphasised the relationship between
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demographic changes, policy responses and economic resilience and looked at job
satisfaction and poverty within broader social dynamics.

In addition to analysing citations and identifying trends and gaps in research on a
particular topic, bibliographic coupling can also be used. Bibliographic coupling
is a similarity metric that employs citation analysis to determine whether two
documents are similar. It is based on the idea that if two works refer to a common
third work in their bibliographies, these two works deal with a similar topic
(Martyn, 1964; Weinberg, 1974). Moreover, the number of jointly cited publications
can help assess how closely the two works are related. Similar to the co-citation
analysis, we can also form research clusters based on the topic addressed by the
documents in a particular cluster.

Figure 7 illustrates the network of bibliographic coupling of documents, while
Table 4 presents the bibliographic coupling clusters that give an insight into the
different research topics defined by each cluster. The clusters are colour-coded,
as explained in Table 4, highlighting the main research topics and authors.
Predominant research areas include unemployment, market transitions, labour
market adjustment, technological innovation, population ageing, and labour force
projections. Conversely, studies focusing on fertility and family attitudes, mobility
and demographic change, labour market adjustment and technological innovation
have the greatest impact on the research field.

Figure 7: Document bibliographic coupling network
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Table 4: Bibliometric clusters categorisation

Cluster ID Size Research topic
1 —red 17 |topics related to unemployment
2 —green 16 |topics related to labour market transitions
3 blue 13 Fopics r.elated to labour market adjustment and technological
mnnovation
4 yellow 12 ;(;1(3);(; trif)llell;eii tt(l)1 ;hlg Sgelng of the population and labour force
5 — purple 12 |topics related to R&D and firm performance
6 — turquoise 12 | topics related to mobility and demographic changes
7 — orange 11 |topics related to labour force ageing and levels of education
8 — brown 11 |topics related to fertility and family attitudes
9 — pink 8  |topics related to migrations
10 — light green 6 |topics related to the inclusion of marginalised labour groups
11 — grey 3 topics related to self-employment
12 — black 2 |topics related to income distribution

Source: Author’s calculations

3.3. Documents published by authors, countries and institutions

The WoS CC data shows that the documents obtained involve 201 authors, 59
countries/regions, and 201 institutions. In this paper, we continue to highlight the
authors’ contributions to research on the ageing labour force and its impact on
market trends in the EU and perform a co-authorship analysis based on countries
and institutions.

Twenty-five authors published at least three papers in the field of our research
between the years 1993 and 2024. To determine the top authors, we considered
their publication history, number of citations, and overall strength of affiliation. The
details can be found in Table 5. The analysis of the number of papers published by
each author revealed that Butkus, M. (8) and Matuzeviciute, K. (7) from Lithuania
authored the most publications. At the same time, Loichinger, E. is the most
frequently cited author on the list for research on population dynamics.

One of the most important indicators of a country’s interest in a particular topic
is the number of publications in that country. Figure 8 shows the map of the co-
authorship analysis (based on countries/regions). Most publications come from
Europe, followed by Far Eastern and North American countries.
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Table 5: Authors by the number of published documents

Author Documents Citations 1:2:;;;11(
Butkus, Mindaugas 8 28 23
Matuzeviciute, Kristina 7 26 21
Dargenyte-Kacileviciene, Laura 4 3 12
Rupliene, Dovile 3 10 11
Seputiene, Janina 3 10 11
Dolls, Mathias 2 16 10
Doorley, Karina 3 37 10
Flek, Vladislav 5 36 10
Loichinger, Elke 2 51 10
Mysikova, Martina 6 39 10
Paulus, Alari 2 26 10
Schneider, Hilmar 2 26 10
Sommer, Eric 2 26 10
Hala, Martin 3 12 8
Barrios, Salvador 2 46 6
Gandullia, Luca 2 7 5
Privara, Andrej 3 18 5
Source: Author’s calculations
Figure 8: Map of co-authorship analysis (based on countries/regions)
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In addition to the information in Figure 8, Table 6 shows the top twelve countries/
regions according to the overall strength of their co-authorship relationships
with other countries. European countries dominate the list regarding the number
of documents published, with Poland and Czechia at the top. At the same time,
England, Germany, Italy, Spain, and Belgium also have a high number of
publications. England is the most influential country, with 1,688 citations, followed
by Belgium with 1,006 citations and Italy with 747 citations.

Table 6: The top twelve countries/regions by the number of published documents,
citations and the total strength of the co-authorship links with other

countries/regions

Country Documents Citations Total link strength
England 66 1688 65
Germany 42 549 53
Italy 52 747 47
Spain 59 634 42
Belgium 26 1006 27
Austria 23 404 25
USA 26 344 23
Poland 80 490 20
France 23 498 19
Netherlands 26 504 19
Czechia 84 358 16
Ireland 11 240 11

Source: Author’s calculations

We are also interested in which institutions are most influential in relation to the
same topic. Figure 9 shows the map of the analysis of co-authorship (based on
institutions).

Table 7 shows the twelve leading institutions ranked according to the strength of
their co-authorship with other institutions. Regarding the number of publications,
the University of Economics in Bratislava leads with 16, followed by the Institute
of Labor Economics with 9. In addition, the Institute of Labor Economics has
the highest number of citations, with 174, closely followed by the University of
Amsterdam, with 168 citations. Among the most influential institutions in this
particular field of research are three in Germany, two in the Netherlands and two
in Slovakia, both in Bratislava. The remaining institutions are in Austria, Italy,
England, Belgium and the USA.
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Figure 9: Map of co-authorship analysis (based on institutions)
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Table 7: The top twelve institutions by number of published documents, citations
and the total strength of the co-authorship links with other institutions

Institution Documents | Citations Total link

strength
University of Amsterdam 6 168 8
1ZA — Institute of Labor Economics 9 174 7
The Austrian Academy of Sciences 3 132 5
Bocconi University 5 82 5
Comenius University 6 28 5
Free University of Berlin 3 53 5
University of Economics in Bratislava 16 56 5
University of Oxford 4 21 5
WSI — The Institute of Economic and Social Research 3 5 5
Catholic University of Louvain 4 91 4
CEPR — Center for Economic and Policy Research 3 37 4
Tilburg University 4 69 4

Source: Author’s calculations
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3.4. The most cited publications

The most frequently cited publications on this topic are listed in Table 8. As
anticipated, the majority of these highly cited works were published over a decade
ago. At the top of the list is the 2020 publication titled The Geography of EU
Disconnect. In this paper, the authors discuss various demographic challenges
within the EU, which they believe contribute to a range of other issues. Although
the study was published several years ago, it remains highly relevant as it addresses
the health and economic consequences of unemployment, ageing populations,
low fertility rates and increased life expectancy in EU countries. The authors
highlight the necessity of encouraging active ageing and lifelong learning as well
as the importance of effective human resource management, corporate social
responsibility and self-employment through entrepreneurial activities.

Table 8: The most cited documents

Year of | Cita-
publication | tions

The geography of EU discontent 2020 295

Authors Title

Dijkstra, L., Poelman, H.,
Rodriguez-Pose, A.

Sobotka, T.,
Toulemon, L.

Changing family and partnership
behaviour: Common trends and persistent 2008 273
diversity across Europe

Entrepreneurship in the EU: To wish and

Grilo, 1., Irigoyen, J. M. 1ot 1o be 2006 183
Lennartz, C., Arundel, R., | Younger adults and homeownership in 2016 161
Ronald, R. Europe through the global financial crisis
Rodriguez-Pose, A., Education and income inequality in the 2009 147
Tselios, V. regions of the European Union
Corporate social reporting in the European
Vuontisjarvi, T. context and human resource disclosures: 2006 138
An analysis of Finnish companies
Lesthaeghe, R., Is low fertility a temporary phenomenon in 1999 126
Willems, P. the European Union?

Public SME grants and firm performance
in European Union: A systematic review of | 2021 105
empirical evidence

Alabrese, E., Becker, S. O., | Who voted for Brexit? Individual and

Dvoulety, O., Srhoj, S.,
Pantea, S.

Fetzer, T., Novy, D. regional data combined 2019 103
Falk, M., Katz-Gerro, T. Cultqral participation in Europe: Can we 2016 102
identify common determinants?
Matysiak, A., Sobotka, T., | The great recession and fertility in Europe:
. : . . 2021 91
Vignoli, D. A sub-national analysis
Jyrkinen, M., Mckie, L. Gender, age and ageism: experiences of 2012 90

women managers in Finland and Scotland

Source: Author’s calculations
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4. Discussion

The results of the analysis indicate regional differences, especially with regard to
the thematic focus. In addition, it is necessary to consider the impact of population
ageing on labour markets and productivity, as well as the impact of technology and
innovation. At the end of this section, both implications and recommendations for
policy design are given.

4.1. Regional Differences in Research Trends and Priorities

The analysis shows significant regional differences in terms of scientific interest
and output related to ageing, employment and migration within the EU. Countries
such as Czechia, Poland and Slovakia have a high visibility in research and often
focus on issues of labour out-migration, unemployment and the economic potential
of migration. These countries have generated a considerable volume of research,
probably due to their specific economic and demographic challenges related to the
ageing of their populations.

In contrast, economically stronger countries such as Germany, the United
Kingdom, the Scandinavian countries and the Benelux countries are relatively
underrepresented in terms of publication volume, although their studies tend to have
a higher scientific impact. Mediterranean countries such as Spain and Italy follow a
similar trend. Scholars from these countries focus more on societal impacts, socio-
economic inequalities and policy responses, suggesting that countries that receive
larger migrant flows are more likely to research the social dimensions of migration,
while the less affected countries focus on economic concerns.

4.2. Impact of Ageing on Labour Markets and Productivity

Population ageing has a significant impact on productivity, labour dynamics and
socio-economic policies in the EU. Demographic change in the EU, influenced
by negative population growth and longer average life expectancy, has a strong
impact on labour markets and requires an extension of the working life of the
population. Factors such as education, health and adaptability of the workplace play
a crucial role in the attempt to prolong the productive engagement of older workers.
Empirical findings emphasise the importance of innovation, lifelong learning and
age-friendly employment practises in mitigating negative effects.

The key factor associated with longer economic independence for older
people is education, as higher levels of education have a positive impact on
longer economic independence and other social benefits. In addition, strategic
investment in healthcare helps to maintain labour force participation and GDP in
ageing societies.
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4.3. Role of Technology, Innovation and Migration

Research emphasises that innovation and human resource management strategies
are central to addressing productivity challenges in ageing societies. As the EU
is under constant migratory pressure, these influxes, if strategically managed,
can compensate for labour shortages, boost economic growth and breathe
new life into ageing labour markets. Therefore, an approach that combines an
appropriate immigration policy with investment in lifelong learning programmes
and intergenerational equity initiatives is crucial. Different regions have different
priorities: Central and Eastern European (CEE) countries have so far attracted
fewer labour migrants and therefore study migration primarily as a source of
economic revitalisation, while Western European (WE) countries have already
been a destination for a large proportion of migrants in recent decades. Research
in the WE countries, therefore focuses on the challenges of integration and social
cohesion. Despite the large volume of research from CEE countries, WE studies
tend to be cited more frequently and are more influential, indicating the need for
greater cross-regional cooperation and knowledge exchange.

4.4. Policy Implications and Recommendations

In view of the continuing demographic trend, the EU must take coordinated and
proactive policy responses. Reforming pension systems, improving healthcare and
promoting intergenerational cooperation are essential components. Innovative HRM
practises, equitable access to resources and lifelong learning are key policy areas
to turn demographic challenges into opportunities for sustainable development and
social cohesion. When looking at the differences between WE and CEE countries
in terms of migration flows, it can be seen that a different policy focus is needed.
WE countries need to narrow the gap between the education, skills and quality
of life levels of migrants and the native population, not only to ensure better
integration and social cohesion, but also to maximise the growth potential created
by the influx of labour. Policies in CEE countries should aim to avoid some of the
negative effects of future migration flows, such as the creation of migrant ghettos
and inequality between different population groups in general. The main benefit
that could support policy making in CEE countries would be access to knowledge
and best practise from WE countries that already have extensive experience in this
area. Strategies should reconcile economic and social objectives, bridge regional
disparities and support policy learning in the EU. Ensuring the participation of older
adults through adaptable jobs and continuous training can maintain productivity
and mitigate demographic pressures.
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5. Conclusion

This bibliometric analysis of almost 700 documents provides a comprehensive
overview of research trends on ageing, employment and migration in the EU. It
covers the period from 1993 to 2024, and shows not only the analysis of keywords,
but also provides insights into bibliographic coupling clusters and different
research topics defined by each cluster. The results confirm that population ageing
remains a key issue with profound economic and social implications. The research
landscape is heterogeneous, there are differences between regions, i.e. between
WE countries and CEE countries, both in terms of research focus and impact. One
of the most important findings of this study is therefore that although ageing is a
major topic in Europe, the scientific focus is different. The difference in scientific
focus probably reflects very well the differences in the broader context that these
regions experience. The focus on different aspects of the influx of migrant labour is
probably most evident in this sense. The findings emphasise the need for a unified
European approach, greater transnational cooperation and the sharing of knowledge
and best practise. Current trends, characterised by demographic stagnation and the
changing needs of the labour market, suggest that this area will continue to attract
academic attention.

A major limitation of this study is that it focuses exclusively on EU-related
publications, thus lacking a comparative perspective with other ageing economies
such as Japan or China. Including this aspect in future studies would contribute
to a deeper global understanding and allow for more robust policy responses.
Future studies should extend the geographical scope beyond the EU and include
comparisons with other large ageing economies such as Japan, South Korea
or China. In addition, longitudinal studies focusing on the long-term effects of
specific policy measures, such as age-friendly employment regulations or migration
incentives, could provide valuable insights into effective strategies to address the
challenges of an ageing labour force.
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the University of Rijeka, for the project ZIP-UNIRI-2023-17.
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Starenje radne snage i trendovi trzista rada u Europskoj uniji:
bibliometrijska analiza

Ana Marija Filipas', Nenad Vretenar’, Jelena Jardas Antonic®

SaZetak

U ovom radu razmatrane su neke od glavnih posljedica starenja europskog
stanovnistva, kao Sto su utjecaj starenja na trziste rada, dinamiku rada,
obrazovanje i socio-ekonomske nejednakosti. Cilj ovog istrazivanja identificirati je
i analizirati trendove i tematske prioritete tih izazova, kao i regionalne razlike
unutar Europske unije. Bibliometrijska analiza publikacija indeksiranih u Web of
Science Core Collection bazi radena je pomocéu VOSviewera. Pregled se temeljio
na znanstvenim podrucjima ekonomije, poslovne ekonomije i demografije.
Rezultati pokazuju jasnu razliku u tematskom fokusu izmedu zemalja srednje i
istocne Europe te zemalja zapadne Europe. Glavni naglasci u istrazivanjima
provedenih u zemljama srednje i istocne Europe u vezi s izazovima starenja radne
snage su na (ne)zaposlenosti. Kod tih istrazivanja prisutan je optimistican pogled
na potencijalne koristi od migracija. Nasuprot tome, istrazivanja u zemljama
zapadne Europe prvenstveno se usredotocuju na drustvene utjecaje migracija,
socio-ekonomske nejednakosti i politikama intervencija. Radovi iz zapadne Europe
CeSce su citirani i imaju vecu vidljivost, Sto ukazuje na njihovu sredisnju ulogu u
oblikovanju rasprava i politika na razini cijele EU. Ovo istrazivanje dovodi do
zakljucka da, iako starenje ostaje izazov za Europu u cjelini, regionalni prioriteti i
heterogenost znanstvenih rezultata odrazavaju razlicite socio-ekonomske kontekste
te potrebe za razlic¢itim politikama. Premoscivanje ovog jaza izmedu regija
zahtijeva pazljiv i integriran pristup koji moze uravnoteziti potencijalne pozitivne
ucinke migracija i rijesiti nejednakosti medu drzavama clanicama. Iz ovog
istrazivanja vidljiva je i naglasena potreba za suradnjom i meduregionalnom
razmjenom znanja kako bi se ublazio utjecaj starenja stanovnistva na europsko
trziste rada i socio-ekonomsku strukturu.

Kljuéne rijedi: starenje stanovnistva, starenje radne snage, trziste rada, biblio-
metrijska analiza
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