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Abstract: This study evaluates labour market flexibility using the Technique for Order of Preference
by Similarity to Ideal Solution (TOPSIS), a multi-criteria decision analysis (MCDA) method. TOPSIS
is employed by comparing spatial (i.e., different countries) and temporal (i.e., long-time horizon)
terms. Sustainable industrial relations processes are considered in shaping the flexibility of the
labour market in 15 European Union Member States from 2009 to 2018. Countries are grouped
into classes to provide a basis for benchmarking results against social and employment policies
implemented at the national level. A five-step quantitative MCDA method is formulated using
published data from the Organisation for Economic Co-operation and Development. The results
indicate that the TOPSIS method is an appropriate approach for measuring labour market flexibility
internationally. Moreover, in relation to workforce phenomena, the findings show that the method
offers the possibility of examining the impact of particular factors related to social and employment
policies of a country in terms of sustainable development and socioeconomic growth. The lack of
precision tools to forecast the development of national and transnational labour markets—particularly
during the COVID-19 era—highlights the importance of such a method for workforce planners and
policymakers. Developing sustainable industrial relations in terms of associated national externalities
is the motivation of the research.

Keywords: economic development; sustainable economy; multi-criteria decision analysis; labour
policy; benchmarking; COVID-19 reset; EU-15

1. Introduction

One of the needs of a modern knowledge-based economy is a flexible labour market.
Dynamic technological progress and information and communication technology (ICT)
development can affect the labour market and contribute to the reduction of inequalities in
different labour-oriented activities (e.g., wages, income, working conditions, job security,
career prospects and other work-related circumstances). The challenge of balancing the
flexibility of employers with the protection of worker interest is a core element of labour
market effectiveness. In the context of the current pandemic and its effects on the workforce,
the concern of labour market flexibility is of particular importance. The use of tools to
allow for an ex-post benchmarking of flexibility across countries and, at some point, the
examination of the effectiveness of public policies to aid in best practices across markets
will be crucial in building sustainable industrial relations in a post-COVID-19 era. The
importance of flexibility for a smooth functioning labour market is emphasised in several
studies. Documents from the European Union (EU), International Labour Organization
(ILO) and strategies outlined by individual countries indicate the flexibility of labour
markets as priority aspects of social and economic development. Numerous international
organisations are making efforts to study how labour markets, in particular businesses,
adapt to reforms and external factors (i.e., the current pandemic) to evaluate the importance
of the labour market flexibility process [1,2]. Labour market flexibility is an important aspect
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of the economic pillar when considering the United Nations Sustainable Development Goals
(SDGs) 2030 agenda, i.e., with particular emphasis on SDG 5, 8, 10 and 17 [3,4]. Flexibility
can maximize stakeholder benefits and aid in creating an overall better functioning labour
market. Importantly, flexibility measures that centre themselves on increasing employment
opportunities for the disadvantaged (e.g., women, elderly and people with disabilities)
can create a significant impact on the labour market and, in turn, limit the occurrence of
economic inequality [5–7]. Respectively, local development and interregional cooperation
must be mutually compliant; however, the lack of tools, at present, significantly limits
the prospect of designing effective development activities [8,9]. The tool proposed in this
paper contributes not only to the general development of economic science, but specifically
to the betterment of planned activities in the field of functional domestic labour markets.
To better assess design effectiveness, measuring the level of labour market flexibility is
explored. This exercise, in theory, should support enhanced sustainable development of
the workforce by building a more harmonious labour-market-flexibility-centric society.

In general, labour market flexibility may be defined as the ability of the labour market
to adapt to changing economic conditions. The importance of labour market flexibility
for economic development was recognized in various economic theories, starting from
classical and neoclassical (e.g., the concepts of Pigou, Haberler and Samuelson), Keynesian,
through the theory of the natural rate of unemployment proposed by Friedman [10] and
non-accelerating inflation rate of unemployment, i.e., first introduced as non-inflationary
rate of unemployment by Modigliani and Papademos [11]. Labour market flexibility
has both macroeconomic and microeconomic dimensions. The common feature of both
dimensions is flexibility is defined through deregulation. Deregulation of the labour market
consists in making it more flexible as a result of limiting state intervention and increasing
the freedom of entrepreneurs in employee policies. The concept of labour market flexibility
refers primarily to three main components: labour supply, labour demand and labour
price. The flexibility of labour demand is understood as employment flexibility, labour
supply flexibility as labour market mobility and labour price flexibility as wage flexibility.
Institutional factors understood as industrial relations processes determine the flexibility of
the labour market. Moreover, there is also the idea of the offensive and defensive approach
(see Lagos [12]). The traditional defensive approach is based on the view that labour
markets are excessively regulated so that it postulates deregulation while the offensive (i.e.,
active) approach stresses the need to provide the workforce with training and new skills in
order to facilitate their adaptability to changes.

In 2020, under the conditions of COVID-19, labour market flexibility research has
found a special, new dimensional trait. The ILO has released preliminary assessments on
the first effects of COVID-19 on labour markets, including a growth in unemployment
between 5.3 million jobs in a low scenario to 24.7 million in a high scenario, as well as a de-
cline in labour income and increase in extreme and moderate working poverty [13]. During
this period (i.e., an imminent global economic crisis and uncertainty), greater labour market
flexibility could have encouraged more inclusive labour force participation provided that
structural changes including work security measures were carried out in parallel. As in
their report, published in 2020, the European Foundation for the Improvement of Living
and Working Conditions has identified challenges and policy approaches to find the right
balance between flexibility and security in the labour market [14]. Hence, the ‘flexicurity’
(i.e., flexibility + security) concept is closely reflected. It is a complex and multifaceted
phenomenon and is yet to be soundly and well-developed as an indicator-monitoring-based
framework [15]. It seems to be more political, at the moment, as noted in a number of
EU policy documents (e.g., in the Europe 2020 programme of the EU or the EU Agenda
in 2019–2024) rather than a socioeconomic real model (i.e., “the EU should ensure that the
labour market regulatory framework provides the right balance of flexibility and security
for companies and workers, facilitates job creation and does not stifle innovation” [16].
Furthermore, it should be mentioned that the EU’s level flexicurity concept has been chang-
ing every year with the only countries that show positive achievements being Denmark
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and the Netherlands. The Danish concept of flexicurity is based on the “golden triangle”,
which consists of three elements: flexible labour market, active state policy and social
security [17,18]. The Dutch flexicurity model has been designed to serve the hybrid goal
of, on the one hand, increasing the security of workers employed via atypical contracts
(i.e., deviating from the standard open-ended employment relationship), while, on the other
hand, preserving flexibility in the labour market [19]. The experience of these countries
will be particularly important in terms of seeking optimal solutions in the post-pandemic
period in terms of implementing a flexible labour market to ensure work security for the
mutual benefit of employers and employees. To find the right balance, it is essential to have
adequate and reliable historical data. Therefore, the question of measuring flexibility is
important not only from a scientific point of view but also from a practical point of view.

To enhance labour market flexibility, via measurable means, the proper tools are
required. The methods of measuring such phenomenon have been conducted for several
decades [9,20]. They vary in character, due to their development, by including adopted
components and scope-specific analyses (e.g., monomial measures that consider only
one variable versus others that create a set of quantitative and qualitative factors). The
methods of measuring labour market flexibility, despite the vastness of the research, are
still insufficient. One concern is that their limitations do not allow for extended time-spatial
research. In a European context, this is necessary to diagnose the correct performance
of European labour markets as well as conduct a common pro-employability policy for
the EU. Moreover, it is difficult to identify impact-relating factors that stimulate flexibility.
Examination of the correlation between ICT, social and economic changes, as well as
individual components via a synthetic labour market measure, can allow for the assessment
of stimulant and destimulant valuation [21,22]. Furthermore, the lack of precise tools that
can comparatively analyse such phenomena significantly limits the possibility of forecasting
the development of national and transnational labour markets—making this research vital
to workforce planners and policymakers.

The limitations of existing methods have led researchers to search for new approaches
to assess the level of labour market flexibility. In this respect, synthetic measures seem to be
one of the most comprehensive—since they are some of the most important factors affecting
flexibility. The extent of the literature on this topic is poor, and there are no widespread
best practices. The methods that are most used have time and space constraints on the
data. Scholars often use their own indicators, which does not ensure the comparability
of the results as well as limits that not only kerb cognitive value but, indirectly, restrict
the development of the field and hamper in reaching the SDG targets. As such, this gap
makes it necessary to develop new synthetic measures for labour market flexibility by
improving the validation and dissemination of both the procedure and research results
of the market labour flexibility process. The aim of the study is to show that under the
terms of imperfect methods of evaluating labour market flexibility, the Technique for Order
of Preference by Similarity to Ideal Solution (TOPSIS), a multi-criteria decision analysis
(MCDA) method, can be applied to positively compare spatial (i.e., different countries)
and temporal (i.e., long-time horizon) terms. The aptitude to assess sustainable industrial
relations processes allows us to consider their role in shaping the flexibility of the labour
market on an international scale. In this study, this scale is specific to the EU-15 group
(i.e., the Member States before 2004).

2. Materials and Methods
2.1. Hypotheses Development

In our study, we formulated two research questions (RQ), a primary hypothesis (PH)
and two sub-hypotheses (SH). The research questions asked the following:

• RQ1: What are the methods and indicators of measuring labour market flexibility?
• RQ2: What are the gaps in measuring labour market flexibility?
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The PH of the research explored whether TOPSIS is an effective method of examining
labour market flexibility. The two sub-hypotheses followed-up on the PH by looking
at whether:

• SH1: TOPSIS makes it possible to measure labour market flexibility in spatial and
temporal dimensions;

• SH2: TOPSIS can be used in situations of scarcity of complete data and rely only on
publicly available reliable and comparable sources.

At the first stage of the research, we reviewed methods of testing labour market flexi-
bility and approaches previously used. We also assessed the shortcomings and deficiencies
of these methods and developed the main research hypothesis based on the assumption
that the TOPSIS method can be effective in examining labour market flexibility. Secondly,
with the intention of verifying its usefulness and applicability, the TOPSIS method was
looked at in terms of measurability of flexibility in the spatial-temporal dimension and its
application under conditions of limited source data.

2.2. Theoretical Considerations

Factors affecting the flexibility of the labour market have a different nature and scope.
They can be divided into micro and macroeconomic aspects. Quantitative measures re-
lated to the form of work performed are listed. These are primarily work statistics (i.e.,
part-time, temporary, self-employed work, engagements and dismissals, hours worked,
etc.) and payroll issues. Attention is drawn to the uncertainty of the impact of individual
factors and different strengths of their impact. Difficulties in international comparisons
are manifested in individual measures by shaping labour market flexibility in a given
region [23]. The flexibility of the labour market, as noted, is a very complex phenomenon.
It requires consideration of many categories of quantitative and qualitative factors. The
need to comprehensively cover the most important elements results in directing researcher
interest by way of synthetic measures. Their character varies depending on the scope, depth
of analysis and the qualitative and quantitative nature of the adopted components. Other,
more complex approaches to assessing the flexibility of the labour market can be found
in the literature [24–26]. For the purpose of comparing labour market flexibility between
countries, Gawrońska-Nowak and Skorupińska [27] proposed taxonomy-based indicators,
where factors that stimulate and inhibit are considered in four areas: part-time employment,
trade union coverage, tax wedge, and compensation rate. The choice of these institutional
factors was dictated by the ambiguity in the interpretation of the other variables (i.e., scope
of collective agreements, level of regulation of fixed-term employment, etc.). Another exam-
ple is the Labor Market Regulation Index, with three indicators—flexibility of employment
forms, regulation of employment conditions and dismissal conditions [28]. Other measures
of labour market flexibility, which are mostly widespread internationally, include [29]:
Labor Freedom Index (LFI) [30], Employment Protection Legislation (EPL) index [31] and
Composite Indicator of Employment Protection Legislation (EPLex) index [32].

Labour market flexibility, which seems to be clearly defined, is a phenomenon that
is difficult to evaluate. There is no single measurement criterion. American economist,
Solow, proposed measuring labour market flexibility based on the Beveridge curve concept.
It shows the relationship between unemployment and job vacancy rates [33]. However,
the measure is the vacancy rate, which is not very reliable and does not consider other
components of labour market flexibility. Studies that relate to the flexibility of the labour
market in reality often include only one or several variables [34–36]. There is no single,
dominant criterion for assessing the flexibility of the labour market. Moreover, even very
categorical statements can be found in earlier studies analysing existing indicators, for
example, “given the different aspects of labour market flexibility it is impossible to construct
a single meaningful measure of labour market flexibility” [37].

The LFI, developed by the Heritage Foundation, is 1 of the 12 pillars of the Index of
Economic Freedom [38] and 1 of the 3 components of the so-called efficiency regulators
(i.e., next to business freedom and monetary freedom). Freedom with respect to the
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labour market concerns the free shaping of employment relations, obtaining or changing
employment on both the demand and supply sides. Legislative regulations, trade unions
and state intervention may limit freedom understood in this way (i.e., 59.6% on average for
the examined countries). In 2020, the overall value of this indicator compared to 2019 has
not changed. However, only six variables (i.e., force participation rate has been excluded).
Currently, this indicator ranges from over 90% (i.e., highest freedom rates, e.g., Singapore)
to around 20% (i.e., lowest freedom, e.g., Cuba and Turkmenistan). The index consists of
seven equivalent variables: ratio of minimum wage to the average value added per worker,
hindrance to hiring additional workers, rigidity of hours, difficulty of firing redundant
employees, legally mandated notice period, mandatory severance pay and labour force
participation rate [30,39]. The data necessary to calculate the LFI are quantitative and come
primarily from World Bank data from the Doing Business report. The most current data are
used to calculate the indicator. For the 2020 edition, the state from 30 June 2019 are the
latest data available.

The EPL index, developed and calculated by the Organisation for Economic Co-
operation and Development (OECD), is a set of indicators illustrating the level of legislative
protection of employment. It consists of protection regulations of permanent employees,
specific regulations regarding group dismissals and regulations concerning temporary
work. In addition, 21 additional complementary variables are analysed [31]. This indicator,
due to its extent, was very comprehensive in its area. However, it was mainly limited to
issues related to the intensity of employment protection. Similar assumptions regarding the
need to examine employment protection are examined by EPLex index. Developed by ILO,
it determines the level of employment regulations. For this purpose, over 50 variables are
utilised. In the years 2009–2019, it was calculated for 103 countries. The indicator allows, in
accordance with the assumed objectives, to compare legislation in the field of termination of
employment regulation to include: source and scope of regulation, contract of employment,
substantive requirements for dismissals, procedures for individual dismissals, collective
dismissals for economic reasons, severance pay and avenues for redress [40].

Moreover, comparable conclusions are drawn from other studies on labour market
functioning. The lack of comparability, the variety of factors and measures considered, as
well as the different results recorded for the same examined areas are the basic accusations
against the available measures. Frequent additional defects are their incompleteness,
variability depending on the environmental conditions and difference in their functioning
in individual countries (i.e., co-existing indicators in different countries have not only
different strength of influence but also direction). These notable methodological weaknesses
are indicated in papers by Kässi and Lehdonvirta [41], Klau and Mittelstadt [37], Auer [42]
and Bhattacharjea [43]. The research has focused on devoting new challenges in creating
labour market indicators using currently available data [44]. Problems with interpretation,
despite the large amount of data available, remain unsolved.

The dissemination of existing measures gives a two-way effect. On the one hand, the
results are disseminated and with them the advantages of the measures. On the other hand,
the disadvantages of individual solutions are also reproduced. Due to limitations, the
development of science in this direction is also stabilizing. A review of the above indicators
shows some limitations, including both temporal scope (e.g., lack of or outdated data) and
spatial scope (i.e., limited number of countries covered). Therefore, it seems necessary to
create an indicator that, although in part, would eliminate the limitations encountered so
far. From the literature, the conclusion that can be stated is that further work is needed to
improve the methodology of examining labour market flexibility [45]. Furthermore, the
original indicator should be based on an individual set of factors.

2.3. Practical Implications

There are many ways to analyse systems of sustainable labour relations in countries.
The institutional factors that attribute particular importance for the labour market include
the tax wedge, employment protection, trade union density and collective bargaining
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systems. The tax wedge, measured in the percentage of labour cost, is defined as the ratio
between the amount of taxes paid by an average single worker and the corresponding
total labour cost for the employer [46]. The employment protection legislation evaluate
the regulations on the dismissal of workers on regular contracts and the hiring of workers
on temporary ones [31]. The trade union density, expressed in a percentage, corresponds
to the ratio of wage and salary earners that are trade union members, divided by the
total number of wage and salary earners [47]. Collective bargaining systems are key and
complex labour market institutions [48] that are measured in percentages and represent
the share of workers covered by valid collective agreements in force [49]. The study, based
on the available measures, is varied—due to data availability. Detailed measurements in
individual categories are difficult to pinpoint and maintain a high level of complexity which
are mostly based on several data points (i.e., the most common measures). This approach
gives the opportunity to compare test results over time and space. The widespread use of a
common methodology has many advantages, including interpretability, knowledge of the
meter, familiarity with the names and its design (i.e., to facilitate and encourage its use).

It is important to note that many variables originally selected for the study were not
included due to a lack of data, e.g., Global Competitiveness Index (GCI), LFI, EPL index
and EPLex index, as well as the share of economic short-time workers in employment. That
being said, according to the World Economic Forum, GCI data are not strictly comparable
over time. Even though GCI has published reports measuring country competitiveness
since 1979, early data cover just 16 countries. Moreover, the Index includes fewer indicators
than it does at present. Its methodology has also undergone several improvements in order
to reflect the newest schools of thought specific to the development and measurement of
economic growth. Hence, GCI could not be used to create the index using the TOPSIS
approach. The data in Table 1 provide the basis for assessing labour market flexibility
indicators used in international comparisons and time panels. The basic problems are
data availability, methodological difficulties and changing significance of the constituent
factors. Other authors also present a similar assessment of existing indicators [35,36,45,50].
Moreover, important practical implications of using tools to analyse labour market flexibility
and their facilitation of research activities in coordination with the development of best
practices also contributes to the achievement of SDGs.

Table 1. Comparison of the labour market flexibility indicators.

Indicator Responsible
Institution Time Range Spatial Range Comments

GCI
Flexibility

World
Economic

Forum
2017–2018 137 countries

(28 EU countries)

The change in the counting methodology makes it possible to
compare data from the 2006–2007 report, but due to the

limitations of the license agreement, the data are only available
from the 2008–2009 report.

EPL OECD 2013 41 countries
(21 EU countries)

According to the current calculation method, the data are not
aggregated into one synthetic indicator, the available data

cover a short time series, mainly in the years 2008–2013
(i.e., 6 years), no current data, a measure of legal protection

of employment.

LFI Heritage
Foundation 2018 186 countries

(28 EU countries)

The value of the indicator has been published annually since
2005, the values are given in relative terms, which limits their

applicability, a measure of legal protection of employment.

EPLex ILO 2012 45 countries
(13 EU countries)

Data are available from 2009, a short time series (i.e., 5 years,
2009–2013), no current data, a measure of legal protection

of employment.

Source: adapted from Galik (2020).

2.4. TOPSIS Approach

The TOPSIS method was first introduced by Hwang and Yoon [51]. The basic concept
is that the best-chosen alternative has not only the shortest distance from the ideal solution
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(i.e., the best solution) but also the longest distance from the ideal negative solution.
Therefore, this method can be treated as a development of the taxonomic method proposed
by Hellwig [52], where the development measure was based on comparison only with
the ideal standard. Other assumptions remained unchanged [21]. The concept is widely
used to solve practical decision problems [53]. It allows ranking alternatives, which makes
it easier to choose the optimal variant. This is particularly important with uncertain
or incomplete data [54]. Therefore, it is not surprising to use this tool often to support
business management.

As an attempt to develop an original indicator based on an individual set of factors,
the following solution is proposed, a synthetic labour market flexibility indicator based on
the TOPSIS approach. TOPSIS is based on a linear ordering of considered objects with a
list of indicators. The TOPSIS method is one of the best-known ranking methods. TOPSIS
is a frequently used tool from the group of MCDA methods [55]. In recent years, the
use of advanced MCDA techniques have been applied to solve complex problems [56].
These methods allow analysts to better understand the process of assessing phenomenon.
It can assist in the decision-making process by providing a reliable tool to systematize
information. The desire to build advanced decision models with higher decision support
capabilities in a wide range of applications, promotes the integration of MCDA techniques
with efficient systems, such as intelligence and expert systems and geographical informa-
tion systems. The areas of a TOPSIS application can be divided into several categories.
Most often, the method used to evaluate alternative solutions can relate to supply chain
management and logistics activities [57]. This applies in particular to the selection of
the optimal supplier [54,55,58–60] but also the right choices regarding the subject of the
delivery itself [61,62]. The ranking method, taking into account the volume of data, allows
for choosing the (relative) best solution. Other areas include project management [63], engi-
neering and production systems [64], negotiation processes [65,66], business and marketing
management and health, safety and environmental management. Another important area
is the assessment of quality of services [67–70]. Moreover, a number of studies using the
TOPSIS approach also support decision-making processes in the area of human resource
management [71–74]. Finally, another relatively new area of the use of TOPSIS are various
types of analyses devoted to sustainability, both for individual enterprises and comparative
assessment [68,75,76].

The areas for a TOPSIS application can be divided into several categories. Most often,
this method is used to evaluate alternative solutions in the supply chain of management and
logistics [57]. This applies in particular to the selection of the optimal supplier [54,55,58–60]
but also in developing the right choices regarding the subject of the delivery [61,62]. The
ranking method, taking into account the amount of data, allows us to choose the relatively
best solution. Specific areas include project management [63], engineering and production
systems [64], negotiation processes [65,66], business and marketing management and
health, safety and environmental management. Specifically, an important area that has
grown over the last decade is the assessment of quality of services [67–70], i.e., a number
of studies use the TOPSIS approach to support decision-making processes in the area of
human resource management [71–74]. Another relatively new area of the use of TOPSIS
are various types of analyses devoted to sustainability, both for individual enterprises and
comparative assessments [68,75,76].

The specialization of the areas of analysis using the TOPSIS method is dictated by
the popularity of the tool in given scientific environments. This is also evident when the
geographical spread of this approach is taken into account. The scientific community
has shown that it derives knowledge from its own environment; hence, the popularity of
different MCDA methods is spread somewhat unevenly. The TOPSIS method is similar.
It is admittedly one of the most frequently used methods of multi-criteria support for
decision-making processes, but at the same time, its popularity is diverse with significant
amounts of research carried out in China, Iran and Poland [56]. TOPSIS has also been used
in analyses of various phenomena in such countries as Croatia [77], Canada [78], Brazil [79],
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the USA [80], Bangladesh [70], Taiwan [67] and Turkey [25]. It is our conclusion that the
TOPSIS approach is useful primarily for making management decisions [53]. Few studies
attempt to use linear ordering models for areas that do not involve the assessment of
microeconomic aspects. The question remains, is TOPSIS an effective approach of assessing
the level of flexibility of labour markets and their classification according to this indicator?
As it has already been stated, typical methods used to study the flexibility of the labour
market do not meet analytical needs. The TOPSIS method, thanks to its advantages, reduces
existing restrictions.

The key TOPSIS benefit is a consistent approach to decision making based on multiple
criteria. The basic advantages of the TOPSIS method [20] are its simplicity, rationally
comprehensible concept, good computational efficiency and ability to measure the relative
performance for each alternative in a simple mathematical form [81]. Among many multi-
criteria techniques (e.g., bipolar, VIKOR, SAW, PROMETHEE and SMART), the TOPSIS
method was selected because it is one of the most frequently used methods in discrete
MCDA research [82]. Simple mathematics are very important in using TOPSIS (Table 2).
That is why it is relatively easy to adapt to different areas. Compared to other methods
supporting the decision-making process, TOPSIS is distinguished by considering the weight
of criteria used in the construction of the indicator [83,84]. This is one of the most frequently
repeated advantages of this method and allows, if necessary, for more reliable results.

Table 2. Advantages of the classic TOPSIS method.

Advantage Selected Publications

Rationality García-Cascales and Lamata [85]; Li et al. [86]; Başdar and
Alper [25]

Understandability
García-Cascales and Lamata [85]; Ginting et al. [76]; Li et al.
[86]; Komlan [83]; Başdar and Alper [25]; Safari et al. [73];

Szarafinska and Fabisiak [84]

Simple mathematics—allowing for the best alternatives for each
criterion to be presented in a simple mathematical form García-Cascales and Lamata [85]; Ginting et al. [76]

Weights are included in the comparative procedures García-Cascales and Lamata [85]

Reliability Li et al. [86]

Effective implementation Komlan [83]; Safari et al. [73]; Szarafinska and Fabisiak [84]

Intuitiveness of the procedure Safari et al. [73]

Source: own elaboration.

For an effective TOPSIS application, it is necessary to select criteria for evaluation and
to assign appropriate weights (i.e., if needed). For this purpose, the Analytic Hierarchy Pro-
cess (AHP) method is most often used, as well as the Analytic Network Process (ANP). The
applicability of using either of the described methods [59,62,63,86–89] is confirmed via their
effectiveness and application potential to support real decision-making processes. There
are examples of using TOPSIS to evaluate policy strategies of cities and regions based on
several types of data (i.e., qualitative and quantitative) to eliminate any skewed assessment
factors. The effectiveness of the methods has also been assessed by looking at development
strategies at national and local levels [77], assessing the state of the environment [90,91]
and assessing the financial condition or spatial diversity of regions [92–94] and quality
of individual areas of public health care [95]. The TOPSIS method has also been used
on a macro scale to assess the labour market environment [8,96], including its flexibility.
Numerical examples [97,98] confirm TOPSIS as an appropriate method of comparing labour
market flexibility between countries. TOPSIS is therefore used not only as a tool to support
decision-making processes at the industrial relations level but also as a method of assessing
given socioeconomic phenomena in individual areas or in comparative analysis.

The TOPSIS method also has some disadvantages and limitations. Some of them
concern the method, especially the idea of a bipolar reference point, while some critical
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remarks focus on supporting procedures. One of the problems attributed to TOPSIS is
that its use in accordance with the assigned procedure can cause a phenomenon called
rank inversion. In this phenomenon, the order of alternative preferences changes when the
alternative is added or removed from the decision problem. In some cases, this can lead
to so-called total rank reversal, and the best alternative may become the worst [85]. This
phenomenon may, in many cases, not be acceptable. In addition, the characteristic feature,
which is the need to precisely determine the weighting of the criteria and their assessments
using real values, is also treated as its limitation [65].

Due to the limitations, new variants of the TOPSIS method are created, tailored to
specific research needs. Despite critical comments, the effectiveness of the classic TOPSIS
method in studies in various contexts has been confirmed. This indicates a tendency to
increase their number and frequency of use as a tool for ranking alternatives in decision-
making processes [56]. Until recently, the TOPSIS method was rarely used to study macroe-
conomic phenomena [25,77]. The lack of interest of this method in studying macro-scale
phenomena should not come as a surprise. TOPSIS is included in the group of tools
used to make decisions in a multi-criteria environment. This is not a basic assumption
for macroeconomic research. However, the advantages of TOPSIS, its versatility and the
ability to classify results into individual groups also suggests the possibility of its wider
use. This method is particularly useful for considering the evaluation of phenomena and
their categorization in groups separated according to the best assessment.

2.5. Study Scope

The study covers a period of 10 years from 2009 to 2018 for the EU-15 group (i.e., the
Member States before 2004) comprising of the following countries: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands,
Portugal, Spain, Sweden and the United Kingdom [99]. The selection of countries for the
study was determined by access to data in the year of the survey (2020). All data used in
the study to create the index were published by the OECD and calculated according to their
measurement methodology. The established spatial and temporal scope and the selection of
variables adopted for the study resulted from the timeliness, availability in reliable sources
of information and comparability of data at the time of the study. The selection of variables
was also determined by access to data. At first, a wide range of data, different types of
indicators describing flexibility and all EU member states were considered. Due to a large
number of missing data, the study was limited to the EU-15 using seven variables. After
performing the calculations, the test was repeated (i.e., using a back testing procedure)
with missing data imputation with similar results being obtained. This process illustrated
that the TOPSIS method could be applied even with limited data availability. As such, for
individual missing data, the deterministic imputation method was used based on the mean
of the known values of some variable for the missing values on the same variable [100].
In the survey, administrative data were used as indicated by different research centres. In
the absence of data, survey data were used, provided by research institutions. The study
was compiled using Microsoft Excel 2021 in conjunction with the add-in program Analysis
ToolPak. The procedure of the study is expressed in the following five steps [97,98].

1. Formal and objective choice of input measures (i.e., indicators) of labour market
elasticity. The choice of input indicators was based on two criteria. First, the variance
ratio is analysed in order to exclude quasi-constant variables. Second, the inverse
correlation matrix is computed, and its diagonal elements are used to exclude variables
exhibiting too strong a correlation with other indicators. As a result, a data matrix of
dimensions (i.e., countries, indicators and years) are included in one matrix. Number
of rows is equal to m*t because for each country k was made up of t entries (i.e., where:
t = number of years), i.e., m× txn, was created, Equation (1):

X = [xkit] (1)
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where:
xkit = value of the kth indicator of labour market elasticity (i.e., k = 1, 2, . . . , n) for the ith
country (i.e., i = 1, 2, . . . , m) in year t (i.e., t = 1, 2, . . . , t);
n = number of elasticity indicators (i.e., n = 7);
m = number of analysed countries (i.e., m = 15);
t = number of years in the analysis (i.e., t = 10).

2. Normalization and standardization of input indicators. These operations were per-
formed due to indicators having different scales and values. Because during the
construction of synthetic indicators input variables will be averaged, it is necessary to
assure that they have the same scale (i.e., range of values) and direction (i.e., positive
or negative). In order to achieve that, stimulants and destimulants were transformed
into nominants. Stimulant is the variable exhibiting positive correlation with the out-
come (i.e., dependent) variable. Higher values of the independent variable coincide
with higher values of the dependent variable. Destimulant is the variable exhibit-
ing negative correlation with the outcome (i.e., dependent) variable. Higher values
of the independent variable coincide with lower values of the dependent variable.
Nominant is the variable which is a stimulant until a certain threshold (i.e., called the
nominal value). As a result, after this threshold level it becomes a destimulant. The
following formulae, Equations (2)–(5), were used. For stimulants:

Z .
kit
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x

k
.
it
− min

it
{x .

kit
}

max
it
{x .

kit
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it
{x .
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} (2)
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For nominants:
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where:
i = number of countries (i.e., i = 1, 2, . . . , 15);
k = number of input elasticity indicators (i.e., k =1, 2, . . . , 7);
t = number of years (i.e., t = 1, 2, . . . , 10);
max

it
{x

k
.
it
} = maximum value of the kth indicator in year t;

min
it
{x

k
.
it
} = minimum value of the kth indicator in year t;

nom
it
{x

k
.
it
} = nominal value of the kth indicator in year t.

3. Calculation of the Euclidean distance of input indicators for all the countries in a
given year from pattern z+ = (1, 1, . . . , 1) and anti-pattern z− = (0, 0, . . . , 0) was
performed using the following formulae, Equations (6) and (7):

d+it =
min

∑
i=1,t=1

(√
zkit − z+it

)2 (6)

d−it =
min

∑
i=1,t=1

(√
zkit − z−it

)2 (7)
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where:
i = number of countries (i.e., i = 1, 2, . . . , 15);
k = number of input elasticity indicators (i.e., k =1, 2, . . . , 7);
t = number of years (i.e., t = 1, 2, . . . , 10).

The countries were ordered according to their distance from an ideal object, i.e., first,
an ideal object (optimal values of all the variables) is chosen, and then, for each country, a
distance from this object is computed. In the computation of distance, all the factors had an
equal weight of one. Objects were grouped according to the distance.

4. Calculation of the synthetic measure of labour market elasticity in the TOPSIS method-
ology utilises Equation (8). The synthetic measure takes values qit ∈ [0 : 1]. Higher
values indicate higher elasticity of the labour market. Analysis of changes of qit. in
time allows to assess the dynamics of labour market elasticity within time and, in
comparison, to other countries:

qit =
d−it

d−ti + d+it
(8)

where:
i = number of countries (i.e., i = 1, 2, . . . , 15);
t = number of years (i.e., t = 1, 2, . . . , 10).

5. Linear ordering and classification of the analysed Member States was performed
according to their labour market elasticity. Classification was conducted based on
the values of the synthetic indicator. Classes were established based on the mean
and standard deviation of the synthetic indicator using the following thresholds,
Equations (9)–(12):

Class I (i.e., high labour market elasticity):

qi ≥ q + sq (9)

Class II (i.e., medium high labour market elasticity):

q + sq > qi ≥ q (10)

Class III (i.e., medium low labour market elasticity):

q > qi ≥ q− sq (11)

Class IV (i.e., low labour market elasticity):

qi < q− sq (12)

where:
qi = mean of the synthetic indicator of labour market elasticity;
sq = standard deviation of the synthetic indicator of labour market elasticity.

The synthetic indicator of labour market flexibility was calculated using seven vari-
ables: tax wedge, trade union density, unemployment rate, temporary employment, part-
time employment rate, employment rate by age group 15–24 and employment rate by age
group 55 to 64. Table 3 presents a set of all variables used in the study with a description of
the unit of measurement [101–106]. The selection of variables was based on formal and sub-
stantive criteria. Measuring the flexibility of the labour market is possible only through the
analysis of various measures and the interdependence of broad economic indicators [107].
As previously reported in the literature, the following factors have a high impact on the
labour market: tax wedge, employment protection, unemployment benefits, trade unions
and centralisation or decentralised wage bargaining. The set of variables indicated in
previous research of labour market flexibility [97,98] were also considered. The selection of
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variables for the study was determined by access to data. A number of variables originally
selected for the study were not included due to lack of data, including flexibility—labour
market efficiency—Global Competitiveness Index, LFI, EPL index, EPLex index and share
of economic short-time workers in employment.

Table 3. Variables of the labour market flexibility qualified for the study.

Variable
Designation Variable Description Description of Measure Unit

x1 Tax wedge
The ratio between the amount of taxes paid by an average single worker and the
corresponding total labour cost for the employer. The indicator is measured in

percentage of labour cost [101].

x2 Trade union density

The ratio of union members divided by the total number of employees. The database
contains information from administrative and survey data. Administrative data were

mainly used in the present study. The indicator is measured in percentage of total
employment [102].

x3 Unemployment rate The ratio between unemployed people and the labour force. The indicator is measured
in percentage of labour force [103].

x4
Temporary

employment

Temporary employment includes wage and salary workers whose job has a
pre-determined termination date. The indicator is measured in percentage of dependent

employment [104].

x5
Part-time

employment rate
The proportion of persons employed part-time among all employed persons. The

indicator is measured in percentage of employment [105].

x6
Employment rate by

age group 15–24

The employment rate for a given age group is measured as the number of employed
people of a given age as a percentage of the total number of people in that same age
group. Employment rates are shown for age groups, e.g., people entering the labour
market following education aged 15 to 24 and people passing the peak of their career

and approaching retirement aged 55 to 64. This indicator is measured as a percentage in
that same age group [106].

x7
Employment rate by

age group 55–64 Safari et al. [73]

Source: own elaboration.

Labour market flexibility variables were divided into stimulants and destimulants.
Three of these variables were considered destimulants: tax wedge, trade union density
and unemployment rate. An increase in the value of these variables led to a decrease
in labour market flexibility. The following four variables were considered stimulants:
employment rate of temporary workers, share of part-time workers, employment rate of
younger workers aged 15–24 and employment rate of older workers aged 55 to 64. An
increase in the value of these variables led to an increase in labour market flexibility. A
similar selection of variables was used in other research studies [97,98]. Statistical data
of the indicators selected for the study allowed to calculate the synthetic index of labour
market flexibility for each country in each year, according to the procedure of the TOPSIS
method (i.e., dynamic evaluation). All data were collected and converted in 2020. Table 4
presents the values of the labour market flexibility index in the EU-15 in 2009 to 2018.
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Table 4. Values of the synthetic index of labour market flexibility in the EU-15 in 2009–2018 using the
TOPSIS method.

No. Country †
Year Average from

2009–20182009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 Austria 0.481 0.493 0.493 0.499 0.503 0.505 0.499 0.509 0.509 0.506 0.500
2 Belgium 0.288 0.291 0.321 0.326 0.324 0.322 0.321 0.326 0.331 0.348 0.320
3 Denmark 0.510 0.501 0.507 0.507 0.508 0.513 0.521 0.565 0.555 0.544 0.523
4 Finland 0.422 0.438 0.457 0.476 0.473 0.464 0.452 0.459 0.465 0.481 0.459
5 France 0.432 0.442 0.454 0.472 0.488 0.484 0.485 0.479 0.483 0.473 0.469
6 Germany 0.549 0.577 0.597 0.599 0.605 0.601 0.594 0.596 0.595 0.588 0.590
7 Greece 0.396 0.383 0.333 0.310 0.311 0.325 0.332 0.325 0.320 0.316 0.335
8 Ireland 0.531 0.507 0.508 0.519 0.536 0.544 0.558 0.579 0.579 0.585 0.545
9 Italy 0.366 0.364 0.377 0.385 0.379 0.379 0.386 0.388 0.392 0.392 0.381

10 Luxembourg 0.439 0.437 0.433 0.444 0.432 0.433 0.439 0.423 0.434 0.427 0.434
11 Netherlands 0.751 0.758 0.767 0.797 0.792 0.808 0.814 0.814 0.826 0.820 0.795
12 Portugal 0.526 0.516 0.508 0.501 0.491 0.492 0.495 0.501 0.510 0.523 0.506
13 Spain 0.457 0.449 0.454 0.449 0.452 0.456 0.475 0.487 0.494 0.495 0.467
14 Sweden 0.479 0.496 0.520 0.523 0.528 0.528 0.523 0.521 0.520 0.513 0.515

15 United
Kingdom 0.576 0.581 0.583 0.594 0.601 0.610 0.615 0.622 0.619 0.615 0.602

† list of countries in alphabetical order. Source: based on OECD [101–106].

3. Results

The research allowed a comparison of the economies based on a 10-year time series
(Table 5). The Netherlands was the country with the highest labour market flexibility, while
Belgium scored the lowest. All the countries were classified into four types according to
the level of labour market flexibility. In Class I, with high labour market flexibility, there
was one country, the Netherlands. In Class II, with average labour market flexibility, there
were seven countries: the United Kingdom, Germany, Ireland, Denmark, Sweden, Portugal
and Austria. In Class III, with below-average labour market flexibility, there were five
countries: France, Spain, Finland, Luxembourg and Italy. In Class IV, with low labour
market flexibility, there were two countries: Greece and Belgium.

Table 5. Linear order and typology (i.e., Class) according to the average value of synthetic index of
labour market flexibility for EU-15 in 2009–2018 using the TOPSIS method.

Labour
Market

Flexibility

Type
(i.e., Class)

Value of the
Synthetic
Index of

Labour Market
Flexibility †

Country Mean Value of the Synthetic Index
of Labour Market Flexibility

Averages
Values

high I >0.612 Netherlands 0.795 0.496

Medium
high II 0.496–0.612

United Kingdom 0.602 0.496
Germany 0.590 0.496
Ireland 0.545 0.496

Denmark 0.523 0.496
Sweden 0.515 0.496
Portugal 0.506 0.496
Austria 0.500 0.496

Medium
low

III 0.379–0.496

France 0.469 0.496
Spain 0.467 0.496

Finland 0.459 0.496
Luxembourg 0.434 0.496

Italy 0.381 0.496

Low IV <0.379
Greece 0.335 0.496

Belgium 0.320 0.496
† based on q = 0.496, sq = 116, q + sq = 0.612, q− sq = 0.379. Source: based on OECD [101–106].
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Figure 1 presents mean values of the synthetic labour market flexibility index in the
EU-15 countries from 2009–2018, calculated using the TOPSIS approach. Above the average
value there were the countries from the first and second type (i.e., eight countries). The
countries from the third and fourth type (i.e., seven countries) were below the average.
The results of such calculations can be used for further causal or correlative studies relat-
ing to labour market policies and labour market flexibility. Various databases collecting
information on labour market reforms can be used, such as LABREF, managed by the
European Commission in cooperation with the Employment Committee [108], as well as
other international or national data sources.
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Figure 1. Average values of the synthetic labour market flexibility index in the EU-15 countries from
2009–2018 using the TOPSIS method. Note: The graph follows the order of flexibility, with countries
with the most flexible labour markets on the left-hand side and those with the lowest flexibility rating
on the right-hand side. The graphs show the arithmetic mean of data reported for the EU-15, divided
into four typological classes according to the flexibility of the labour market, marked with the colour
of the column. The more intense the blue colour, the more flexible the labour market is according
to the mean value of the synthetic labour market flexibility index in the EU-15 in 2009 to 2018. The
average arithmetic value was marked by red line. Source: based on OECD [101–106].

Analysing the percentage change in the mean value of the synthetic index of labour
market flexibility in the EU-15 countries between the data for 2009 and 2018 (Figure 2),
the largest increases in value were recorded in Belgium, Finland and Ireland. Decreases
in value were noted in Greece, Luxembourg and Portugal. The analysis of the percentage
changes in a given period can also be used to investigate the abovementioned relationships
but can also be an effective tool to compare changes between countries for given periods
when there are common external drivers, such as the COVID-19 pandemic.
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4. Discussion and Conclusions

Building a sustainability-based, synthetic measure of labour market flexibility, the
use of the TOPSIS approach has made it possible to compare the EU-15 countries in a
given period. The results indicate that in the analysed countries there are different levels of
labour market flexibility. Grouping countries into classes provides a convenient basis for
benchmarking the results against policies at the national level. The research may be a good
basis to further engage the relationship and our understanding of comparing workforce-
related phenomenon. The lack of precision tools to forecast the development of national
and transnational labour markets—particularly during the COVID-19 era—can elevate and
aid workforce planners and policymakers alike to rethink industrial relations. There is
already a diverse opinion in the scientific and media world about the consequences of the
pandemic. There is also a lack of indicators to help diagnose and forecast possible solutions
for economic and social policies. TOPSIS is an appropriate approach for measuring labour
market flexibility on an international scale that offers the possibility to examine the impact of
particular elements of social and employment policies of a country in terms of sustainable
development and socioeconomic growth of regions and countries. This can empower
respective entities (e.g., government agencies) to forecast sustainability-focused industrial
relations and changes as a result of future unforeseen risks with similar effects via isolation
and the freezing of economies [109,110]. In the age of globalisation, this seems to be an
important analytical factor [111,112].

Future research could conduct detailed studies of the evaluation of labour market
flexibility in individual EU countries with a higher level of resolution by examining correl-
ative domestic labour market values. On this basis, it would be possible to determine at
the national level which determinants have the greatest impact on shaping the flexibility
of the labour market and the direction of their influence. A key question being, what can
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help to find the best solutions tailored to the current problems and needs of the labour
market itself? This would make it possible to determine which of the components of the
synthetic labour market flexibility index proposed by Galik [29] would be most important
in shaping flexibility and in which of them a positive correlation could be found. Such
studies point to those elements of the functioning of the labour market which have the
greatest potential to make domestic labour markets more flexible [19,113,114]. From an
implementation point of view, it may constitute the basis for building a sustainable social
and economic development strategy based on flexible labour markets. It may also indicate
the most optimal tools for returning to the state of equilibrium in moments of economic and
labour market fluctuations. A noteworthy limitation, however, is that the TOPSIS approach
is not widely used in labour market flexibility research. This, in turn, means that we do
not have extensive comparative material. Nonetheless, studies available so far [29,97,98]
confirm the reliability of the method. Moreover, the research gives convergent results
and indicates wide possibilities of dissemination of the approach among labour market
researchers. In all, the availability of data for time-space analysis on the components of
the synthetic labour market flexibility meter is still limited—a problem for all the available
indicators. In TOPSIS, this problem has been significantly reduced; however, the lack of
data still significantly limits the possibility of extending the temporal and spatial studies.

Furthermore, the limitations in the availability of statistical data necessary for spatial
and temporal analysis are an important barrier to research in the field of labour market
flexibility. The smaller number of variables considered may suggest some difficulties in
implementing the conclusions drawn up on the basis of the study. Therefore, when a
greater number of reliable data sources, tailored to the needs of spatial-temporal analysis,
are available, re-verifying the model output should allow for higher resolution results as
well as for better statistical examination.
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Oecon. Copernic. 2011, 3, 43–64. [CrossRef]
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107. Siek, E. Elastyczność rynków pracy a bezrobocie w krajach Unii Europejskiej w okresie kryzysu. Gospod. Prakt. Teor. 2012, 2,
115–127.

108. European Commission Employment, Social Affairs & Inclusion. Available online: https://ec.europa.eu/social/home.jsp
(accessed on 10 October 2021).

109. Yang, Z. Tax reform, fiscal decentralization, and regional economic growth: New evidence from China. Econ. Model. 2016, 59,
520–528. [CrossRef]

110. Poniatowicz, M. Determinanty autonomii dochodowej samorządu terytorialnego w Polsce. Nauk. Finans. 2015, 1, 11–30.
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