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Abstract: Pension systems are one of the fundamental pillars of the welfare state. The ageing of
the population caused by longer life expectancy and low birth rates has led to a crisis in the public
pension system in developed countries. Changes for the system’s sustainability are necessary, and the
scientific literature on the subject is abundant, especially in recent years. This article aims to carry out
a bibliometric analysis of the research carried out to date, highlighting, in turn, future lines of research.
The study was carried out on a total of 1287 articles published from 1936 to 2021 and found in the
Scopus database. The SciMAT, VOSviewer, and Datawrapper tools were used to analyse the most
important articles, authors, countries, and institutions by volume of production and citations, as well
as the relationships between them. Likewise, the most important keywords and their evolution over
time were highlighted, obtaining the main focus of the research. In addition to the general analysis, a
specific study was carried out in the area of Mathematics. The results show that the leading countries
are the United Kingdom, the USA, and the Netherlands. On the other hand, the lead subject area
in which these articles have been published is Economics, Econometrics, and Finance. The research
trends are sustainability, pension reform related to ageing, and pension insurance.

Keywords: pensions; ageing; longevity; social security; bibliometric; review

1. Introduction

In recent years, researchers, public institutions, and individuals have become con-
cerned about the sustainability of current pension systems [1], representing the most
severe and enduring challenge for developed and developing welfare states [2]. This has
been due to the increase in life expectancy coupled with the sharp reduction in the birth
rate [3], which has led to the search for a new system that will guarantee their viability in
the future [4]. Although many reforms have been implemented in recent years, they are
considered insufficient to ensure the long-term sustainability of pensions [1,5].

The search for this necessary sustainability has given rise to incipient literature in
the field of pensions, over the last decades, addressing aspects, such as the study of the
different pension typologies [6,7]; the interaction between public and private pension
systems [8]; the possible existence of a gender gap [9]; the reduction of pensions or the
increase in workers’ contributions [10]; the analysis of new capitalisation systems [11,12];
or the study of demographic aspects, including age [13-15], educational level [16], place of
residence [17], or belonging to certain groups [18].

However, the main challenge underlying the research is to solve the problem of the
stability of the public social security system. Improvements in health care and quality of
life have led to an ageing population, i.e., a lengthening of the retirement period. The
higher cost of the pension system is jeopardising its stability, even in the short term. There
are only two solutions if the current philosophy of the system is to be maintained: to
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increase revenue through higher contributions or reduce expenditure. The former can only
be achieved by increasing the number of contributors (which, with unemployment levels
and low birth rates, does not seem to be the solution) or the contribution paid by workers
and companies. The latter implies a reduction in the amount of pensions or a delay in
the retirement age. The challenge for researchers is to propose models that anticipate the
results, using statistics, econometrics, and actuarial methodology.

This study has carried out a systematic review of the existing literature on pensions,
intending to obtain the most critical and up-to-date knowledge on a topic of current
concern, such as the sustainability of pensions in the future. To this end, bibliometric
techniques have been applied to review the literature and find out which are the most
influential authors, works, journals, and institutions, as well as the current trends in this
area of research [19,20].

Since 1936, when the first article on pensions was published, the scientific community’s
interest has been growing and has addressed a variety of topics. Initially, research focused
on issues related to life expectancy and the ageing of the population. Over the years,
researchers have managed the need to reform the various pension systems to ensure their
long-term survival.

The present bibliometric analysis will examine the scientific output and represent
the existing knowledge on pension research [21], which is possible thanks to the use of
bibliometric indicators, as they provide valuable information on scientific production
in its different expressions [22,23]. This bibliometric analysis will provide the scientific
community with very interesting information on the current state of pensions research and
help establish future research lines [24].

The purpose of this research is to analyse current trends in pension research. To this
end, 1287 articles published in journals indexed in the Scopus database and published from
1936 to 2021 have been analysed using bibliometric techniques. These studies have been
published in different areas of knowledge, such as economics, social sciences, business,
or mathematics. Although the concern for this research topic has been growing in recent
years, we have not found any bibliometric study on this field of research.

For the reason described above, this paper makes significant contributions to the
literature on pensions by carrying out an exhaustive analysis of indicators, namely author
production, the collaboration between authors, countries, institutions, or citations. Fur-
thermore, this study has been carried out using three complementary tools: DataWrapper,
Excel, VOSviewer, and SciMAT, which, together with the data used, offer a current and
global view of the research carried out on pensions. Finally, we can state that the study
carried out makes an essential contribution to the theoretical field of pension research
by helping the scientific community to know what the main research topics are, how the
concerns of scientists have changed since the publication of the first articles on the subject
and, especially, to find new lines of research.

The rest of the article is structured as follows: Section 2 develops a literature review;
Section 3 explains which materials have been used and applied methods to conduct the
bibliometric analysis; Section 4 presents the results; Section 5 provides a detailed discussion
of the results obtained; and, finally, Section 6 offers the main conclusions reached.

2. Literature Review

The social security systems prevailing in Europe, created by Bismarck in Germany
and Beveridge in England at the end of the 19th century, are the basis of the current
pension systems prevalent in most developed countries. The State guarantees, through
the social security system, contributory and non-contributory pensions for retirement [25],
disability [26], widowhood [27], and orphanhood [28]. These are distributive pension
systems, i.e., where the income generated by current workers pays current pensions. The
future pensions of current workers will be paid by those who will be active at the time
of their retirement. In short, the pensions of one generation are not paid for by their own
contributions but by the next generation [29,30].
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This operating scheme requires an adequate ratio of pensioners to workers. This is pre-
cisely where its weaknesses lie, as manifested in recent years by the different governments’
problems in guaranteeing payments. The birth rate in developed countries has decreased,
while the increase in life expectancy has led to a high number of people of retirement
age [31]. In short, the ageing of the population poses a problem for the sustainability of the
traditional pension system [32-35], jeopardising its future viability [36,37].

Faced with this situation, some countries, such as the United Kingdom [38,39] and
the U.S.A. [40-43], have begun to carry out reforms to reduce the governmental cost of
pensions. These reforms can be grouped into two broad categories well differentiated from
each other.

The first group of measures does not affect the established pension model. It involves
either reducing the amount of pensions to be accrued in the near future or increasing
workers’ contributions to the system [10,44,45]. For this purpose, parametric adjustments
are made, such as increasing the number of years considered for calculating the pension
amount or a delay in the retirement age. Generally, workers earn lower salaries at the
beginning of their working life, and as they have more experience and seniority, their
wages increase [46]. Therefore, if the number of years in which the pension is calculated is
extended beyond those closest to retirement age, the pension will be reduced, relieving
system stress.

On the contrary, the second type of measures involves a change in the distributive
system towards a capitalisation system, similar to that carried out with private pension
plans, where the contribution that a person makes during her/his working life is the one
that will later nourish her/his own retirement pension [47]. This system transfer does not
occur all at once, but gradually, several generations are necessary for the transfer to be
complete. An intermediate option can also be found, i.e., a hybrid system, in which the
State guarantees a minimum pension supplemented by private pension plans [11,12,48-50].
The State will provide tax incentives to encourage the personal investment in private plans
during working life.

The literature has established a relationship between private savings for retirement,
with factors, such as the educational level [16], area of residence [17,51], or age [13,14,52]
of the individual, as well as with specific sectors of society [53,54] (for example, immi-
grants [18]), and even based on the different economies of nations [55,56].

We must consider that longevity involves significant economic risk. A person can live
more than thirty years after retirement [57], which implies monetary needs that can exceed
their savings forecasts [5], which requires new pension systems and financial products
to cover the needs at this time of life [4]. In this sense, pension insurance and mixed
savings-hedging products, such as unit-linked products, are being developed [58].

3. Materials and Methods

In bibliometric analysis, two techniques are used to evaluate the scientific activity and
impact of research and its sources [59]. These techniques are bibliometric indicators and
scientific mapping [60,61]. These measures for analysing scientific activity are classified
into activity indicators and impact indicators. The former allows us to visualise the actual
state of science, providing us with information on the number of publications and their
dispersion, the collaboration between authors, or ageing. On the other hand, the latter
evaluate highly cited documents and the impact factor of journals, which is currently the
best known [62].

With regard to scientific mapping, it enables us to carry out relations between authors,
keywords, and journals. Likewise, scientific mapping can be used to identify current trends
or emerging topics. It is important to point out that these techniques are not mutually
exclusive. When treated together, they allow us to know the existing relationships between
disciplines, authors, keywords, and even documents [63].

In order to analyse and visualise the scientific literature, software packages were used.
To represent the interactions between authors, countries, and keywords, VOSviewer was
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used [63-65]. On the other hand, SciMat was used to find the substructures that grouped
words during a specific period [66]. Similarly, for the choropleth maps, Datawrapper has been
used. In addition, Microsoft Excel has been used to produce descriptive figures and tables.

Various aspects of scientific production can be measured by applying mathematical
and statistical techniques by carrying out a bibliometric analysis [67-69]. These analyses
identify and illustrate crucial elements, such as authors, documents, or countries. These
elements allow us to obtain valuable information on the evolution of science in different
research fields [66-70].

This research tries to show the evolution experienced in the study carried out on pensions,
ageing, and social security. In the same way, as other authors have done before [60,71,72], this
bibliometric analysis has been developed following the following scheme of work: firstly, the
field of study has been defined; secondly, we have determined the database to provide us
with the information necessary to carry out the different analyses.; thirdly, we have adjusted
the criteria used in the research, determining aspects, such as the type of documents to be
searched, the language, the terms, or even the parts of the documents to be explored; fourthly,
we have exported the valid results once we have obtained the database; fifthly, the data were
processed with the software mentioned above; and, finally, the results obtained were analysed
and discussed. Figure 1 shows a summary of the process followed.

Step 1

. Pensions, ageing and social security
Setting the scope of the study iy

Step 2

Selection of the database

8-

Scopus

e Data: 04 November 2021
¢ Article Title, Abstract, Keywords:
"pension*" and "ageing or longevity or social se-

curity”

Step 3 Results: 2041 documents
Search process e Limit to:
* Document Type: Article
= Source Type: Journal

* Language: English

Results: 1287 documents

8-

Step 4

Export the documents

.csv and .ris format

e Excel: Descriptive figures and Tables

e Datawrapper: Choropleth map
Step 5

Data processing

-

Step 6

Interpreting information

e VOSviewer: Cluster of countries, authors
and keywords

e SciMAT: Descriptive figures and Tables

Analysis of results and Discussion

Figure 1. Flowchart methodology.

3.1. Search Criteria and Database

Nowadays, we can find several databases (for instance, Scopus, Google Scholar, Web
of Science). Each database uses different tools and techniques to analyse the data. When we
examine the bibliometric studies carried out previously, we can see that the vast majority
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use of either Web of Science or Scopus [60]. Considering that most of the articles in Web of
Science are also present in Scopus, this situation does not occur the other way around. We
have decided to use the Scopus database to have a more significant number of sources [73].

To obtain the data, and taking into account the object of our research, the search criteria
used in Article Title, Abstract, and Keywords were “pension*” and “ageing or longevity or
social security”. The search took place on 4 November 2021 and covered the period from
1936 (the year in which the first article on pensions was published) to 2021. Initially, the
search gave us an initial result of 2041 documents. However, once all documents that were
not English language journal articles were removed, the final result was 1287 documents.

3.2. Data Extraction

The results obtained were downloaded in both R.I.S. and CSV formats. In order
to carry out the bibliometric analysis, these data were processed with SciMAT (v1.1.04),
Microsoft Excel (version 2016), Datawrapper (online version), and VOSviewer (v1.6.16).
The data obtained provided information on article names, article authors, keywords used,
article titles, and citation information.

3.3. Data Analysis

Three tools, VOSviewer, Datawrapper, and SciMAT, have been used to carry out the
data analysis. VOSviewer is used to illustrate, visualise, and even explore the scientific
maps [63,66]. This tool allows knowing networks of authors, countries, and keywords. [73,74].
Datawrapper is a tool that allows the creation of choropleth maps, which enables users to
grasp the data easily [75]. ScIMAT makes it easy to recognise the associations and interactions
between research topics. In addition, emerging research themes can also be discovered [76].

The descriptive analysis of the data was carried out using Excel, although VOSviewer
was also used to obtain the distribution of the research output and analyse the keywords
used. Datawrapper showed the visual representation of scientific production at the global
level. Finally, SciMAT allowed recognising current research trends.

The results obtained in this research are of great use to the scientific, public and private
institutions, and even to the general public, as the future of the current pension system is
currently a major concern.

4. Results

In order to carry out the bibliometric analysis, this section has been divided into two
subsections: descriptive analysis and content analysis. The descriptive analysis shows the
evolution of the papers published in the field under study and the citations received by
these papers. It also shows the distribution of articles by journals, institutions, subjects,
and countries. Finally, information is provided on the most prolific and influential authors.
The content analysis allows us to know the current trends in pension research and the areas
that have undergone the most remarkable development [77]. Table 1 shows a summary of
the data used in this research.

Table 1. Summary of data on pension research.

Data Pension Research

Number of articles 1287
Number of journals 536
Number of authors 2035
Number of countries 112

Number of citations 10663
Average citations/article 8.29
Average citations/authors 524

Source: own elaboration.

In addition, we have created a third sub-section in which we analyse only the articles
published within the thematic area of mathematics.
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4.1. Descriptive Analysis
4.1.1. Evolution of Scientific Production

As shown in Table 2 and Figure 2, pensions are a topic of interest to researchers.

Table 2. Major characteristics of the scientific production on pension research.

Year A AU AU/A C J TC TC/A
1936-1971 12 12 1.00 3 11 0 0.00
1972-1976 24 26 1.08 7 10 4 0.17
1977-1981 20 16 0.80 4 11 125 6.25
1982-1986 28 37 1.32 8 22 192 6.86
1987-1991 32 41 1.28 11 26 153 4.78
1992-1996 42 64 1.52 19 26 489 11.64
1997-2001 117 160 1.37 26 68 1837 15.70
2002-2006 123 195 1.59 32 75 2260 18.37
2007-2011 227 401 1.77 59 118 2353 10.37
2012-2016 283 509 1.80 59 183 2376 8.40
2017-2021 379 847 2.23 73 222 874 0.23

A: number of articles; A.U.: number of authors; AU/A: number of authors by article; C: number of countries;
J: number of journals; T.C.: total citations obtained by the articles; the TC/A: total citations per article. Source:
own elaboration.

400 2500
350
2000
300
250 1500
200
150 1000
100
500
50
0 . 0
N o NS o » o N\ o > b N
é\ \9(\ \o)‘b \9% \0)0) \9@ W,QQ %QQ N Q> q/@z
AU G A G A R AN
SR A A S L I

B Articles e Citations

Figure 2. Evolution over time of the published articles in each period on pension research and the
total number of citations they have obtained. The left axis represents the number of published articles,
and the right axis the number of citations received by the published articles. Source: own elaboration.

Since the first article was published, in 1936 up to the present day, they have experi-
enced a very significant growth. Especially, at the end of the 20th century, there was an
increase in interest for researchers. It can also be observed that interest has increased even
more in the recent years, as the number of articles published has grown exponentially. It is
worth noting that more articles have been published on pensions in the last ten years than
in the previous 75 years, which shows the growing interest in this topic today.

Figure 2 also exhibits the significant evolution of the number of citations received by
the articles published in each period, demonstrating the interest in the future sustainability
of pensions. The decline in the number of citations in the last period should be interpreted
with caution, as not enough time has yet passed for these articles to generate citations,
especially those published in the previous few years.

Table 2 shows how the number of authors, the number of journals, and the number of
interested countries that published articles on pensions grew over the analysed period. The
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number of authors and journals has experienced a similar evolution to that described above
for articles. In other words, from 1997 onwards they increased considerably. It is significant
to note that authors from 73 countries have worked on the study of pensions in the last five
years, which shows the growing and general interest. The number of citations received
has also increased in recent years. The number of countries with authors publishing on
pension-related topics grew significantly from 2007 onwards. However, due to the more
extended exposure period, the articles published between 2002 and 2006 have received the
highest number of citations per article.

4.1.2. Distribution of Scientific Production

The articles on pensions have been classified into several thematic areas by the database.
Figure 3 depicts these subject areas and indicates the percentage of published articles. The
results show that the 3 most relevant areas are economics, econometrics and finance (32.77%),
social sciences (28,45%) and business, and management and accounting (12.12%). These
3 areas account for 73.34% of the articles published. The remaining areas, including medicine,
environmental sciences, and mathematics, account for the remaining 26.66%.

Others mm 220
Computer Science ® (.69
Energy ® 0.73
Engineering m (.92
Psychology m 1.56
Decision Sciences mm 2.02
Nursing == 211
Mathematics =m 220
Arts and Humanities mm 271
Environmental Science mmm 3.07
Medicine m—— 844
Business, Management and Accounting —m——— 12 12
Social Sciences T DS 15
Economics, Econometrics and Finance m--—_—_—__—————— 32 77

- 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Figure 3. Documents by subject area (percentage) on pension research. Source: own elaboration.

The age-related pension problem of the social security system is an economic problem
of financing: the shortage of funds in relation to the pensions to be paid. The solution
involves econometric analyses that anticipate the future situation, that foresee possible
scenarios based on the current situation. In other words, it is mainly a problem of economics,
finance, and econometrics.

Table 3 shows the ten most productive journals in the field of pension-related research.
These journals have published 340 articles (26.41% of the articles published). This figure,
together with the large number of journals that have published papers on pensions (536),
shows the wide dispersion of work on the subject.

The journal that has issued the most articles is the International Social Security Review,
which is specialised in the matter, as its name suggests. Specifically, it has published
122 papers (9.4% of the total number of articles published) since 1970, the year in which
it published its first article on pensions. It can also be seen that this journal has received
a total of 1092 citations (10.24% of the total number of citations received by articles on
pensions). As for the nationality of these journals, it is worth noting that eight are published
in Europe and two in the United States. The UK and the Netherlands share four of the
European journals. It is also significant that 2 of the 10 journals are in quartile 1 of the
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SCImago Journal Rank (S.J.R.); the rest (except for 1 discontinued journal) are in quartile 2,
which indicates a good interest in the subject of pensions in high-impact journals.

Table 3. The top 10 most productive journals on pension research.

Journal A C TC TC/A 1st A Last A TC/Y SJR(Q) h-Index
International Social Security Review 122 UK. 1092 8.95 1970 2021 21.41 0.349(Q2) 17
Journal of Pension Economics 55 UK. 483 8.78 2002 2021 2542 0.501(Q2) 12

and Finance

Social Security Bulletin 33 US.A. 116 3.52 1974 2020 247 0.365(Q2) 5
Pensions 24 UK. 50 2.08 2009 2012 417 - 4
Journal of Public Economics 23 The Netherlands 892 38.78 1978 2021 20.74 3.826(Q1) 16
Journal of Ageing and Social Policy 20 US.A. 186 9.3 1996 2021 7.44 0.450(Q2) 6
Ageing and Society 18 U.K. 207 115 1989 2020 6.47 0.770(Q1) 9
Journal of the Economics of Ageing 16 The Netherlands 87 544 2014 2021 12.43 0.529(Q2) 6
Geneva Papers on Risk and 15 US.A. 125 8.33 1999 2016 568  0.535(Q2) 6

Insurance: Issues and Practice
Insurance: Mathematics

. 14 The Netherlands 155 11.07 2008 2021 11.92 1.139(Q1) 7
and Economics

A: number of articles; C: country; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article;
Last A: year corresponding to last published article; TC/Y: average number of citations per year since the first published article; S.J.R.
(Q): Scimago Journal Rank (Quartile in 2020); and h-index: Hirsch in this topic. Source: own elaboration.

A total of 112 countries have published articles on pensions. These countries are
represented in Figure 4. However, as shown in Table 4, half of the articles, 647 out of 1287,
have been published in 4 countries. It should be noted that an article can cover more than
one country, as authors can co-author it from different institutions.

1 244

- .;

Figure 4. Worldwide publications on pension research. Source: own elaboration.

The most prolific country is the U.S.A., with 18.95% of publications (244 articles),
followed by the U.K. with 12.43% (160 articles), and Germany with 7.38% (95 articles).
China and Spain are in fourth and fifth place with 76 and 72 articles, respectively. Table 5
also shows how this higher publication of articles by country does not correspond to the
position in terms of the citations per article received. Thus, in this case, although the U.S.A.
is still first, the second position is occupied by Germany and the third by the U.K., with
the Netherlands and Australia also standing out among the top five countries in terms of
citations per article.
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Table 4. The top 10 most productive countries on pension research.

Country A TC TC/A Ist A Last A TC/Y h-Index
US.A. 244 3264 13.38 1972 2021 66.61 29
UK. 160 1848 11.55 1976 2021 41.07 22
Germany 95 1263 13.29 1989 2021 39.47 21
China 76 361 4.75 2004 2021 21.24 11
Spain 72 495 6.88 1995 2021 19.04 11
The Netherlands 69 739 10.71 1990 2021 23.84 14
France 53 436 8.23 1993 2021 15.57 13
Italy 52 327 6.29 1995 2021 12.58 10
Australia 51 512 10.04 1979 2021 12.19 12
Canada 49 448 9.14 1975 2021 9.73 13

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first
published article; Last A: year corresponding to last published article; TC/Y: average number of citations per year
since the first published article; and h-index: Hirsch in this topic. Source: own elaboration.

Table 5. Top 10 most cooperative countries and main collaborators.

Country A C NC Main Collaborators
US.A. 241 3264 96 U.K,, China, Germany
UK. 160 1848 76 U.S.A,, Italy, Australia
Germany 95 1263 50 U.S.A., The Netherlands, U.K.
The Netherlands 69 739 37 Germany, Italy, U.S.A.
France 53 436 36 Belgium, U.K., Canada
Belgium 26 254 31 France, U.S.A., Germany
China 76 361 30 U.S.A., Canada, UK.
Canada 49 448 27 U.S.A., China, France
Italy 52 327 26 U.K., The Netherlands, U.S.A.
Australia 51 512 22 UK., US.A,, Norway

A: number of articles, C: number of citations; and NC: number of collaborations. Source: own elaboration.

Concerning the h-index, the top 3 positions coincide with the most prolific countries;
the U.S.A. with 29, the U.K. with 22, and Germany with 21. However, the fourth position
goes to the Netherlands with 14 and France and Canada share the fifth position with 13.

Figure 5 depicts networks showing cooperation among the 47 major countries that have
published pension research. The colour of each of the spheres corresponds to a grouping of
countries, while the size represents the number of articles published per country.

hur’ary
oland india
lithuania
finland
) united states
italy ™
) ghana
belgium germany brazil
ireland frgye > ausgrig '
Sw chile
united kingdom
turkey south korea
malta aUS&fjlia
malgysia

Figure 5. Network of cooperation based on authorship between countries. Source: own elaboration.
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Eleven different groups have been observed. The red group includes the Czech
Republic, Hungary, Lithuania, Poland, Slovakia, and Slovenia. The countries associated
with the green colour are Belgium, Colombia, France, Ireland, Luxembourg, and Tunisia.
The blue cluster, headed by Spain, also includes Brazil, Israel, Portugal, and Austria. The
yellow group is led by China, with Canada, Japan, Taiwan, and Turkey as collaborators.
The purple group, led by the U.K., comprises Russian, Switzerland, and Malta. The light
blue includes the Netherlands, Italy, Denmark, and Finland. Sweden, Norway, Argentina,
and Chile make up the orange cluster. The brown set, headed by Australia, includes Hong
Kong, Malaysia, and Singapore. The pink group is led by the U.S.A., with India, Mexico,
and New Zealand as collaborators. The salmon group comprises Germany, Romania, and
South Korea. Finally, Ghana and South Africa make up the light green cluster.

Table 5 shows the characteristics of the ten countries that have published the highest
number of articles and the countries they have collaborated with the most. The first in
the ranking is the U.S.A., with 241 articles and 3264 citations, and it has collaborated with
96 countries, the main collaborators being the U.K., China, and Germany. In second place
is the U.K. with 160 articles and 1848 citations, and it has collaborated with 76 different
countries, mainly the U.S.A., Italy, and Australia. Germany occupies the third place with
95 articles and 1243 citations, and it has collaborated with 50 different countries, mainly
the U.S.A., the Netherlands, and the U.K.

Table 6 shows the ten authors who have published the most on pensions. These
authors represent nine different universities and countries. Most of these authors are
European, although there are also two from North America.

Table 6. The top 10 most productive authors on pension research.

Author A TC TC/A 1stA LastA TC/Y h-Index Country Affiliation
Pestieau, P. 12 169  14.08 1991 2012 5.63 8 Belgium University of Liege
Williamson, ].B. 11 151 1373 1993 2020 5.39 8 US.A. Boston College
Meijdam, L. 10 182  18.20 1996 2017 7.28 6 The Netherlands Tilburg University
Vidal-Melia, C. 8 60 750 2012 2021 6.67 6 Spain University of Valencia
Casey, B.H. 7 54 7.71 1998 2014 2.35 5 UK. University of Warwick
Holzmann, R. 7 117 16.71 1989 2021 3.66 5 Austria Austrian National Bank
Verbon, H. A A. 7 71 1014 1996 2008 2.84 6 The Netherlands Tilburg University
Béland, D 6 81 13.50 2007 2019 5.79 5 Canada University of Saskatchewan
Claussen, B. 6 112 18.67 2007 2013 8.00 5 Norway National Institute of Public Health
Cremer, H. 6 86 1433 2005 2011 5.38 5 France University of Toulouse

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the first published article; and h-index: Hirsch in
this topic. Source: own elaboration.

The author with the highest number of publications is Pestieau, P. with 12 articles,
followed by Williamson, J.B. with 11. However, Meijdam, L. has ten articles, the author
who has received the most citations (182). The second author regarding the number of
citations received is Pestieau, P. In terms of the results for the average number of citations per
article, Claussen, B. with 18.67 is in the first position, followed by Meijdam, L. with 18.20 and
Holzmann, R. with 16.71. It is curious that Verbon, H.A.A. published 6 of his 7 articles with
Meijdam, L.

Different collaborative networks have been created from the co-authorships of the
principal authors. These networks are shown in Figure 6.
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Figure 6. Network of cooperation based on co-authorship of the principal authors. Source: own elaboration.

Each of the colours corresponds to a cluster grouping its main collaborators. Nine
distinct clusters have been found. The red cluster comprises eight authors: Fang I., Gong J.,
LiY, Liu W, Liu X, Ning M., Pan W., and Zhang Y. The green cluster groups seven authors:
Ding Z., Guo Y., Li X,, Si X., Wei H., Zhang W., and Zheng S. The blue cluster is made up
of five authors: Huang J., Liu Q., Shen L., Sun S., and Wang H. The yellow group is made
up of six authors: Brosing S., Luo R., Rozelle S., Yue A., Zhang 1., and Zhao Q. The purple
cluster consists of five authors: Deng D., Han J., Meng Y., Zhang X., and Zhang Z. The
light blue set also consists of five authors: Chen X,, Jia L., Qi T., Sun A., and Zhong S. The
orange cluster is made up of four authors: Chen Z,, Li Z., Sun J., and Zeng Y. The same is
true for the brown cluster, formed by: Wang Y., Xin I, Yang Q., and Zhang J. Finally, the
three authors composing the pink cluster are: Liu L., Rettenmaier A.J., and Saving T.R. The
brown cluster has the highest number of citations with 62, followed by light blue with 33,
orange with 25, blue with 20, and purple with 19 citations. The remaining clusters have
fewer than 10 citations.

Table 7 presents the characteristics of the ten institutions that have published the
most articles on pensions from 1936 to 2021. These institutions are spread across seven
countries, of which the U.S.A. has three institutions, and the Netherlands has two. The
first two institutions, Tilburg University and the Network for Studies on Pension, Ageing
and Retirement, are Dutch and have published 30 and 21 articles, respectively. The third
institution is the London School of Economics and Political Science in the U.K., with
18 publications. However, these institutions are not among the most cited. The most
cited institution is the U.S. National Bureau of Economic Research, which, although it has
published only 14 articles, has received 761 citations. The next most cited institution is the
London School of Economics and Political Science, with 388 citations.

When analysing the most cited articles from 1936 to 2021, which is very interesting, as
citations show the influence of research, Table 8 shows how each of the top 10 most cited articles
has received at least 84 citations. The most cited article is a paper published by Fogel et al. [78],
with 226 citations since its publication in 1997. The second most cited paper, published by
Mykletun et al. [79], is somewhat more recent (2006) and has received 186 citations. Furthermore,
this article has the highest average number of citations per year, with 12.40, demonstrating a
high impact on the scientific literature on pensions. The third place is occupied by an article
published in 2001 by Brown [80], which has received 125 citations.
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Table 7. The top 10 most productive institutions on pension research.
Institution Country A TC TC/A Ist A LastA TC/Y h-Index
Tilburg University The Netherlands 30 334 1113 1996 2020 13.36 9
Network for Studies on Pension, 1y Nopherlands 21 218 1038 2006 2021 14.53 7
Ageing, and Retirement
London School of Economics and UK. 18 388 2156 1989 2021 12.13 12
Political Science
L'Organisation de Coopération et France 17 225 1324 1998 2016 9.78 8
de Développment Economiques
UNSW Sydney Australia 16 134 8.38 1990 2021 4.32 7
Université de Liege Belgium 15 143 9.53 1991 2020 493 8
Boston College US.A 15 175 11.67 1993 2020 6.25 9
Harvard University USA. 14 336 24.00 1978 2019 7.81 7
National Bureau of US.A. 14 761 5436 1978 2018 17.70 11
Economic Research
Universidad de Valencia Spain 12 78 6.50 2004 2021 4.59 7

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the first published article; and h-index: Hirsch in

this topic. Source: own elaboration.

Table 8. The top 10 most cited articles.

Title Author/s Journal T.C. Year T.C./Year
A theory of technophysio evolution,
with some implications for
forecasting population, health care Fogel R.W.,, Costa D.L. Demography 226 1997 9.42
costs, and pension costs
A population-based cohort study of =~ Mykletun A., Overland S.,
the effect of common mental Dahl A.A., Krokstad S., American Journal 186 2006 12.40
disorders on disability Bjerkeset O., Glozier N., of Psychiatry '
pension awards Aare L.E., Prince M.
Private pensions, mortality risk, and Journal of
the decision to annuitise Brown J.R. Public Economics 125 2001 6.25
Population ageing and t.he rising cost Bongaarts J. Population and 118 2004 6.94
of public pensions Development Review
Nev.v evidence op Pensmns, .soc1a1 Samwick A A Journal of Publlc 114 1998 496
security, and the timing of retirement Economics
Ageing, pension reform, and capital N
flows: a multi-country BorsF h Supa.n A Economics 112 2006 7.47
. . Ludwig A., Winter J.
simulation model
Social security and endogenous
fertility: pensions and child Van Groezen B., Leers T, Journal of 109 2003 6.06
. . Meijdam L. Public Economics
allowances as Siamese twins
The mtergeneratlonal. state education Boldrin M., Montes A. Rev1§w of . 90 2005 5.63
and pensions Economic Studies
Elephants on the move. patterns of
public pension reform in Hinrichs K. European Review 87 2000 4.14
OECD countries
Reforming pensions: principles, . .
analytical errors, and Barr N., Diamond P. International Social 84 2009 7.00

policy directions

Security Review

TC: total citations and T.C./Year: average number of citations per year since the article was published.

4.2. Content Analysis

4.2.1. Research Trends

As established by previous research in other areas of study, in order to carry out a
correct analysis of the strategic diagrams, the study has to be divided into two stages [60,73].
For this reason, we have divided the period analysed into two periods: the first period
from 1936 to 2010 and the second period from 2010 to 2021. The first period is the longest
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one, but the scientific production is smaller than the second one. The first period includes a
total of 625 articles, while the second period includes 662 articles.

For each period, we will make a strategic diagram representing two dimensions on
a Cartesian coordinate axis: centrality (relationship of one node of the graph to another)
and density (strength of the relationship between the entities within each node). Thus, the
upper right quadrant shows motor themes, i.e., closely related to each other and others.
The lower right quadrant shows basic and cross-cutting themes. The upper left quadrant
shows isolated themes or highly developed themes internally but not linked to the others,
as is the case with motor themes. Finally, the lower left quadrant shows emerging or
declining themes.

Figure 7 represents the strategic diagram of the first period from 1936 to 2010.

R@S density
EARLY @EMENT
OLD-I@U RITY

centrality

AGI POPULATION
44

OLD«A@/SIONS
P I@ION

Figure 7. Strategic diagram of keywords on pension research from 1936-2010.

As can be seen, it presents three driving themes (upper right quadrant): early retire-
ment, old age security, and pensions. These are the well-developed and essential themes of
pensions research. As it is established in Table 9 and as expected, the term pensions have the
highest incidence with 2214 citations. It is also customary to see a proliferation of articles
on early retirement and old age security. It is due to the increasingly ageing population.

It can be seen that there are two basic themes (lower right quadrant): ageing population
and privatisation. Studies on private pension systems have increased, especially in the last
years. Figure 7 also presents two emerging or disappearing themes (lower left quadrant):
old age pensions and pension plans. When we look at the next period, we will see whether
these are emerging or disappearing themes. Finally, it can be seen and two highly developed
themes: dentist and refugees. These themes are highly developed but unrelated to each
other. The size of each of the circles reflects the h-index and, as can be seen, pensions and
the ageing population have the highest h-index.
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Table 9. The characteristic of the strategic diagram topics on pension research from 1936 to 2010.

Topics Documents h-Index Citations Centrality Density
Pensions 147 24 2214 1 0.67
Ageing population 44 13 528 0.89 0.44
Old age security 11 4 63 0.78 0.78
Pension plans 5 2 24 0.44 0.33
Privatisation 6 4 59 0.56 0.11

Refugees 1 1 19 0.33 1

Dentist 2 0 0 0.22 0.56
Early retirement 1 1 63 0.67 0.89
Old age pensions 1 1 1 0.11 0.22

Source: own elaboration.

As can be observed in Figure 8 and Table 10, the second period from 2011 to 2021
shows four terms in each of the quadrants, except for the driving themes, which are five.
The driver themes are humans, investment, social security system, pension-fund, and
coronavirus infection. The appearance of a COVID-19 related issue is striking, although
it is logical. As for the basic themes: pension reform, social security scheme, pension
insurance, and old age pension, it can be seen that old age pension was, in the previous
period, an emerging rather than a declining theme. However, the pension plan was a
declining theme. In this section, the most important theme is covering studies on pension
reforms. These reforms aiming at the sustainability of the system have become increasingly
necessary. The emerging or disappearing themes are child allowance, personal pension,
interest rate, and social pension in this period. Finally, highly developed themes, but
unrelated to each other, are farmers, optimisation, labour force, and policy modelling.

density. CORONAV@VFEGION

1NTE®1ATE
socx@sxow

PERSO@ NSIO

SOCIAL-S»SCHEME
pewsm@mmce

OLD-A®SIONS

Figure 8. Strategic diagram of keywords on pension research from 2011-2021.
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Table 10. The characteristic of the strategic diagram topics on pension research from 2011 to 2021.

Topics Documents  h-Index Citations  Centrality = Density
Humans 168 16 1152 1 0.82
Pension reform 51 10 327 0.94 0.41
Pension fund 11 3 20 0.76 0.71
Investment 3 2 28 0.88 0.53
Optimisation 4 2 36 0.47 0.88
Pension insurance 4 1 2 0.82 0.24
Labour force 2 0 0 0.35 0.76
Personal pension 2 1 1 0.41 0.35
Social security scheme 2 0 0 0.59 0.29
Child allowance 3 2 10 0.06 0.47
Social security system 2 2 10 0.53 0.59
Old age pensions 2 2 85 0.65 0.12
Farmers 1 1 2 0.24 0.94
Coronavirus infection 1 0 0 0.71 1
Policy modelling 1 1 3 0.18 0.65
Interest rate 1 0 0 0.12 0.18
Social pension 1 1 2 0.29 0.06

Source: own elaboration.

Human is the main driving theme for this second period. This theme has been covered
in 168 articles and has received 1152 citations with an h-index of 16. The second most
important topic is the one dealing with the reform of pension schemes (pension reform)
with a total of 51 articles, 327 citations, and an h-index of 10. In third place, although with
much less importance, are the pension funds, with a total of 11 articles, 20 citations, and an
h-index of 3.

Indeed, the ageing population in developed countries and the decline in the number
of employed people relative to the number of retired people has led to a rethinking of the
reform of traditional pension systems. The use of private pension plans and alternative life
insurance to supplement state pensions is increasingly recommended, which is reflected in
the scientific literature or recent years. The economic support of human beings at retirement
age is a central problem in the most developed economies.

4.2.2. Keywords

The study of trends in pension research ends with the analysis of the 3389 keywords.
It has been performed through a network visualisation map based on the co-occurrence of
keywords shown in Figure 9.

Figure 9 shows how the topics of interest in pension research have evolved. Since
1995, aspects, such as organisation, country development, and care for the elderly, were the
most important topics. As time went by, the social security system and pensions gained
more and more ground in the articles published, ending up in our days with an increasing
concern about the much needed reform of the pension system to ensure sustainability.
Furthermore, the results show that from the beginning of the period, 2010 or 2012, there
was a concern about the sustainability of the social security system and the necessary
pension reform. It also shows how society has become increasingly aware of the need for
private coverage to complement social security pensions and how new alternative products
have emerged, even to private pension plans, such as unit-linked plans, which combine
insurance and investment operations in a single financial product.
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Figure 9. Evolution of the main keywords network based on co-occurrence (1936-2021). Source:

own elaboration.

4.3. Results in the Mathematics Area

Once the bibliometric analysis of all published articles on pension research has been
completed, we will carry out a specific analysis of those published in the area of Mathematics.
Table 11 summarises the data obtained from the articles published in this particular area.

Table 11. Summary of data on pension research in the area of Mathematics.

Data Pension Research
Number of articles 48
Number of journals 20
Number of authors 99
Number of countries 24
Number of citations 267
Average citations/article 5.56
Average citations/authors 2.70

Source: own elaboration.

As can be seen in Figure 10, whose left axis represents the number of articles and the
right axis the number of citations, pension research is also a topic of interest in the area
of Mathematics, especially since 2008 when researchers’ interest in this topic increased.
The articles written in 2008, and those of 2015 and 2016, have aroused the most interest,
garnering the highest number of citations.

Table 12 shows the five most productive journals in the field of pension-related
research in the area of Mathematics. These journals have published 32 articles (66.67%
of the total number of articles issued). The journal that has published the most articles
is Insurance: Mathematics and Economics. It has published 14 articles (29.16% of the total
number of articles published) since 2008 when it published its first article on pensions.
It can also be seen that this journal has received a total of 156 citations (58.43% of the total
number of citations received by articles on pensions in the area of Mathematics). This
fact demonstrates the dominance of this journal among those mathematics journals that
have published articles on pensions. However, this journal is not the most cited journal
per article, ranking second with 11.14 citations per article, behind the Journal of Economic
Dynamics and Control with 12.33 citations per article. As for the nationality of these journals,
it should be noted that they are all published in Europe. In addition, the U.K. stands out
with two such journals. It is also significant that three of the five journals are in quartile 1



Mathematics 2021, 9, 3258

17 of 26

of the SCImago Journal Rank (5.J.R.), and the rest are in quartile 2, which indicates a good
interest in the subject of pensions in high-impact journals.
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Figure 10. Evolution over time of published articles and total citations on pension research in the
Mathematics area. Source: own elaboration.

Table 12. The top 5 most productive journals on pension research in the area of Mathematics.

Journal A C TC TC/A 1st A Last A TC/Y SJR(Q) h-Index
Insurance: Mathematics 14 The Netherlands 156 11.14 2008 2021 1200  1.139(Q1) 7
and Economics
North American
Actuarial Journal 8 U.K. 18 2.25 1999 2021 0.82 0.936(Q2) 2
European Actuarial Journal 4 Switzerland 5 1.25 2019 2021 2.5 0.661(Q2) 1
Journal of Economic Dynamics 3 The Netherlands 37 12.33 2006 2014 247 1.181(Ql) 3
and Control
Scandinavian Actuarial Journal 3 UK. 5 1.67 2006 2019 0.33 1.061(Q1) 2

A: number of articles; C: country; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article;
Last A: year corresponding to last published article; TC/Y: average number of citations per year since the first published article; S.J.R.
(Q): Scimago Journal Rank (Quartile in 2020); and h-index: Hirsch in this topic. Source: own elaboration.

Table 11 reports that 24 countries have published articles on pensions. These countries
are represented in Figure 11. However, as shown in Table 13, 32 out of 48 papers have been
published in 5 countries. It should be noted that an article can cover more than one country,
as authors can co-author it from different institutions. The most prolific country is the UK.,
with 22.91% of publications (11 articles), followed by the U.S.A. with 16.66% (8 articles),
and the Netherlands with 10.41% (5 articles). China and Switzerland are in fourth and fifth
place with four articles.

Table 13 also shows how this higher publication of articles by country does not
correspond to the position in terms of citations per article received. Thus, in this case,
the country that received the most citations is the Netherlands, which ranked third in
terms of the number of publications. The same situation occurs with the h-index, as the
Netherlands is again the country with the highest h-index with 4 and the rest with 3, except
for Switzerland, which is in last place with 1.

Figure 12 depicts networks showing cooperation among the nine major countries that
have published articles on pension research in the Mathematics area. The colour of each of
the spheres corresponds to a grouping of countries, while the size represents the number
of articles published per country.
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Figure 11. Worldwide publications on pension research in the Mathematics area. Source: own elaboration.

Table 13. The top 5 most productive countries on pension research in the Mathematics area.

Country A TC TC/A Ist A Last A TC/Y h-Index
UK. 11 53 4.82 2010 2021 4.82 3
US.A. 8 26 3.25 1999 2021 1.18 3
The Netherlands 5 80 16.00 2006 2020 5.33 4
China 4 40 10.00 2012 2017 4.44 3
Switzerland 4 12 3.00 2001 2020 0.60 1

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first
published article; Last A: year corresponding to last published article; TC/Y: average number of citations per year
since the first published article; and h-index: Hirsch in this topic. Source: own elaboration.
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Figure 12. Network of cooperation based on co-authorship between countries in the Mathematics area. Source: own elaboration.

Four different groups have been observed. The red group includes Belgium, Germany,
and Luxembourg. The countries associated with the green colour are Austria and Spain.
The blue cluster comprises Italy and the U.S.A. Finally, the U.K. led the yellow group,
including the Netherlands.

Table 14 shows the characteristics of the countries that have collaborated most with
others to publish articles on pensions in the Mathematics area. The first in the ranking is
the U.K. with 11 articles, 52 citations, which has collaborated with 5 countries; the main
collaborators are the U.S.A., Austria, and Germany. In second place is Germany with two
articles and 25 citations; it has collaborated with 3 different countries: the U.K., Belgium,
and Luxembourg.
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Table 14. Top 5 most cooperative countries and main collaborators in the Mathematics area.

Country A C NC Main Collaborators
UK. 11 52 5 U.S.A,, Austria, Germany
Germany 2 25 3 U.K,, Belgium, Luxembourg
US.A. 8 26 2 UK, Italy
Austria 2 0 2 U.K,, Spain
Belgium 2 28 2 Germany, Luxembourg

A: number of articles, C: number of citations; and NC: number of collaborations. Source: own elaboration.

Different collaborative networks have been created from the co-authorships of the main
authors. These networks are shown in Figure 13. Each of the colours corresponds to a cluster
grouping its main collaborators. Two distinct clusters have been found. The red cluster
comprises three authors: Boado-Penas M.d.C., Godinez-Olivares, H., and Pantelous, A.A. The
green cluster groups two authors: Haberman S. and Li J.

boado-pépas m.d.c.

pantelgus a.a: habefman s. li j.

godinez{glivares h.

6‘& VOSviewer

Figure 13. Network of cooperation based on co-authorship of the main authors in the Mathematics area. Source: own elaboration.

Table 15 shows the five authors who have published the most on pensions. These
authors represent five different universities and only two countries. The U.K. has three
authors and the Netherlands has two authors. All authors have published two articles.
The most cited authors are De Waegenaere, A. and Melenberg, B., with 68 citations each.
In addition, both are Dutch. It is also important to note that these two authors have
co-authored the two papers.

Table 15. The top 5 most productive authors on pension research in the Mathematics area.

Author A TC TC/A  1stA LastA TC/Y  h-Index Country Affiliation
De Waegenaere, A. 2 68 34.00 2008 2010 5.23 2 The Netherlands Tilburg University
Godinez-Olivares, H. 2 35 17.50 2016 2016 7.00 2 UK. University of Liverpool
Haberman, S. 2 30 15.00 2015 2016 5.00 2 U.K. Cass Business School
Kleinow, T. 2 2 1.00 2019 2020 1.00 1 UK. Heriot-Watt University
Melenberg, B. 2 68 34.00 2008 2010 5.23 2 The Netherlands Tilburg University

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the first published article; and h-index: Hirsch in
this topic. Source: own elaboration.

Table 16 presents the characteristics of the five institutions that have published the
most articles on pensions in the Mathematics area. These institutions are three from the U.K.
and two from the Netherlands, and all have published three articles. The two most cited
institutions are the two Dutch institutions, Tilburg University and Network for Studies on
Pension, Ageing and Retirement, with 75 citations. In addition, these two institutions have
the highest h-index with 3.
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Table 16. The top 5 most productive institutions on pension research in the Mathematics area.

Institution Country A TC TC/A Ist A Last A TCIY h-Index
Tilburg University The Netherlands 3 75 25.00 2006 2010 5.00 3
Heriot-Watt University UK. 3 2 0.67 2010 2020 0.18 1
Cass Business School UK 3 32 16.00 2013 2016 4.00 2
University of Liverpool UK 3 36 13.00 2016 2020 7.20 2
Network for Studies on Pension,  ry,, Neherlands 3 75 2500 2006 2010 500 3

Ageing and Retirement

A: number of articles; T.C.: total citations; TC/A: total citations by article; First A: year corresponding to first published article; Last A: year
corresponding to last published article; TC/Y: average number of citations per year since the first published article; and h-index: Hirsch in
this topic. Source: own elaboration.

When analysing the most cited articles in the Mathematics area, which is very interest-
ing, as citations show the influence of research, Table 17 shows how each of the top 5 most
cited articles has received at least 18 citations. The most cited article is a paper published
by Hari, N. et al. [81], with 48 citations since its publication in 2008. The second most cited
paper, published by Chen et al. [82], is more recent (2017) and has received 25 citations.
Furthermore, this article has the highest average number of citations per year, with 6.25,
demonstrating a high impact on the scientific literature on pensions in the Mathematics
area. The third place is occupied by an article published in 2013 by de la Croix et al. [83],
which has received 23 citations.

Table 17. The top 5 most cited articles in the Mathematics area.

Title Author/s Journal T.C. Year T.C./Year
. L. . .. Insurance:
Longevity 'rlsk in po'r'tfohos of Hari N., De Waeg.enaere A, Mathematics and 48 2008 3.69
pension annuities Melenberg B., Nijman T.E. E .
conomics
Asset allocation under loss
aversion and minimum Insurance:
performance constraint in a ChenZ.,, LiZ., Zeng Y., Sun . Mathematics and 25 2017 6.25
D.C. pension plan with Economics
inflation risk
Ageing and pensions in Journal of
gemg and pe de la Croix D., Pierrard O., Economic
general equilibrium: labour . 23 2013 2.88
. . Sneessens H.R. Dynamics and
market imperfections matter
Control
Longevity risk in pension Insurance:
annul.tles with exchange Stevens R., De Waegenaere A., Mathematics and 20 2010 1.82
options: the effect of Melenberg B. E .
. conomics
product design
C;p f;taloifa:)egleeﬁsig; Godinez-Olivares H., Insurance:
P y-asyousg P - Boado-Penas M.D.C., Mathematics and 18 2016 3.60
finance: a sustainability .
Haberman S. Economics

framework

TC: total citations and T.C./Year: average number of citations per year since the article was published.

Figure 14 shows how the topics of interest in pension research in the Mathematics area
have evolved. It can be seen how, at first, issues related to population, ageing, and social
security were the most relevant. From 2014 onwards, topics, such as longevity, pensions,
pension reform, and risk management, came to the fore. Finally, the most relevant topics
are currently those related to unit-linked contracts. It is significant how this type of contract
has been introduced as a means of hedging in recent years. Mortality models with covariant
and survival models are also relevant topics in the area of Mathematics.
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Figure 14. Evolution of main keywords network based on co-occurrence in the Mathematics area (1999-2021). Source:

own elaboration.

5. Discussion

The research aimed to conduct a bibliometric analysis of published research on pensions
through a structured literature review. The study was carried out on a total of 1287 articles
published from 1936 to 2021 and found in the Scopus database. The study analysed the most
relevant indicators that characterise an article, such as authors, journals, countries, institutions,
subject areas, keywords, and citations.

The results obtained show that since the first article on pensions was published in 1936,
the number of articles has not stopped growing. This growth has been very significant in
the last ten years, where more than half of the papers have been published. The increasing
interest in pensions has been due to concerns about the difficulty of sustaining pensions in
the future. This expansion in the number of articles published has led to an increase in the
number of authors, countries, and journals interested in this topic in recent years.

The results also show that the main subject area in which these articles have been pub-
lished is Economics, Econometrics, and Finance with 32.77% of the production, followed
by Social Sciences with 28.45%, and Business, Management, and Accounting with 12.12%.
The journal that has published the most articles is the International Social Security Review,
with 122 articles. This journal is also the one that has received the most citations, with
1092. In addition, it has also been found that the most productive journals are in the upper
quartiles of Scopus.

Analysing the number of countries that have contributed to the pension literature, we
can see that the number is 112. However, half of the articles published have been from
only one country, with the U.S.A. being the most productive country. Another important
conclusion to note is that the 10 journals that have published the most articles belong to
Western countries, 8 European countries and 2 to North America, which shows the greater
interest in the more developed countries in the future of pensions. Strong collaborative
networks between these countries in pension research have also been demonstrated.

It can be seen as the author with the highest number of publications is Pestieau, P. with
12 articles, followed by Williamson, J.B. with 11. However, neither of these two authors is
the one who receives the most citations, as this first place is occupied by Meijdam, L., with
182 citations. The findings also show the existence of important collaborative networks
among authors specialising in this field.

Another important issue analysed was the contribution by institutions, with 2 Dutch
institutions publishing the most articles, with 30 and 21, respectively. However, it is a U.S.
institution, with 14 articles, that has received the most citations, with 761. On the other
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hand, the most cited article has been published by Fogel R. W. et al. [78], with 226 citations
since its publication in 1997.

Finally, an analysis of the latest trends in pension research shows that the most current
topics are humans and pension funds, with 168 and 51 articles, respectively.

A specific analysis of the 48 articles published in the area of Mathematics has also
shown a growing interest in recent years, with a significant increase in production in 2021.
We can find articles published by 99 authors representing 24 different countries within
this thematic area. The most important journal in this area is Insurance: Mathematics and
Economics, with 14 articles and 156 citations. It is important to note that the prominent
journals in this area are all European. Finally, the results show that the five authors who
published the most on pensions represent five different universities and only two countries
(the U.K. and the Netherlands).

6. Conclusions

This research has made it possible to demonstrate how a topical issue, such as pen-
sions, can be analysed from a wide variety of perspectives through the use of appropriate
bibliometric tools. It has been very relevant to note how the scientific community’s interest
in pensions has not stopped growing since the publication of its first article in 1936 and how
it has performed so exponentially in recent years. It is also significant to see the evolution
of the topics analysed. It has gone from a concern about life expectancy and population
ageing to the current primary concern regarding the sustainability of pensions in the not
too distant future.

This article contributes to the theoretical development of pension research by enabling
researchers to identify the main research topics and future lines of research on which they
can focus their research: humans, pension funds, pension insurance, and pension reforms.

This research’s great added value is the simultaneous use of three important bib-
liometric tools: Datawrapper, ScimMat, and VOSviewer. This fact is unusual for other
bibliometric analyses, which usually focus on the use of a single tool.

The knowledge provided by this study on trends in pension research is the major
contribution of this research. The search for new financial systems to sustain pensions
is the primary trend at present. Reforms are necessary, as is the supplementary pension
insurance and the latest generation of financial instruments, such as unit-linked.

Identifying the current trends and which topics are no longer of interest to researchers
will make finding new niches for pension research easier.

This research provides an overall picture of the evolution of researchers’ concerns
about pensions since 1936. Thus, it has been possible to verify the evolution of the main
driving themes throughout the period analysed. This evolution has been correlated with
the concerns of society at each point in time, which is why it has gone from a problem for
early retirement or life expectancy at the end of the 20th century to the current concern for
the sustainability of the system.

This research is not without limitations, which could become future lines of research.
As this article has been carried out only with the Scopus database, future research could
be extended to other databases, such as Google Scholar. On the other hand, a study could
be carried out using only the information provided by the Web of Science database due to
the higher reputation of this database [84]. The scope could also be widened by analysing
other documents in addition to journal articles, especially books, in which valuable works
on the study of pensions can also be found. Even a single keyword could be used in the
analysis, such as pensions, to see the trends in the broader field of research.
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