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CONTINUING VOCATIONAL TRAINING AT ENTERPRISES IN EU
COUNTRIES: AN EMPIRICAL ANALYSIS BASED ON EUROSTAT DATA

Contemporary socio-economic transformations in the countries of the European Union, driven
by technological change, digitalisation, and structural economic restructuring, necessitate a rethinking
of the role of continuing vocational training within enterprises as a key instrument for human capital
development and economic growth. Under conditions of increasing labour market requirements,
enterprise-based training of employees serves as an important factor in enhancing labour productivity,
workforce adaptability, and the competitiveness of national economies. The purpose of this article is to
classify European Union countries according to the level of development of continuing vocational
training within enterprises based on indicators from the Continuing Vocational Training Survey
(CVTS) for 2010 and 2020, to analyse the dynamics of changes in the structure of the identified
clusters, and to assess the relationship between the development of vocational training and indicators
of economic development measured by gross domestic product per capita. The study applies a
multidimensional comparative analysis, including the standardisation of statistical indicators, the
calculation of a synthetic index of continuing vocational training development, and cluster analysis
using agglomerative and k-means methods. The empirical basis of the study consists of official
statistical data from the Statistical Office of the European Union (Eurostat), which ensure cross-
country comparability and enable the analysis of dynamic structural changes. The findings indicate
that during the period 2010-2020, relatively stable clusters of European Union countries emerged
based on the level of development of continuing vocational training within enterprises, differing in
training intensity, employee coverage, and organisational characteristics of training processes. Inter-
cluster mobility of individual countries was identified, reflecting the dynamic nature of vocational
training systems and the presence of partial convergence processes. It is demonstrated that countries
with higher levels of vocational training development generally exhibit higher levels of economic
development, while the most pronounced economic effects of investments in employee training are
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observed in countries with a medium level of economic development. The development of continuing
vocational training within enterprises constitutes an important factor in economic dynamics and
convergence within the European Union. The obtained results have practical significance for shaping
human capital development policies, particularly for Ukraine as a candidate country for EU
membership, in the context of post-crisis and post-war economic recovery. Further research should
focus on extending the temporal scope of the analysis and applying alternative indicators of economic
development.

Keywords: continuing vocational training; human capital; Continuing Vocational Training
Survey; economic development; European Union countries; labour market.

(cmammio no0ano Moeow opuzinay)

The current stage of socio-economic development of the European Union
countries is characterized by the increasing role of human capital as a key factor of
economic growth, enhanced competitiveness, and sustainable development. Under
conditions of technological change, digitalization, and structural transformations of
the economy, continuing vocational training at enterprises gains particular
importance, as it ensures the adaptation of the workforce to new labour market
requirements and contributes to higher labour productivity.

Continuing vocational training of employees is regarded as an important
instrument for implementing the concept of lifelong learning and as an integral
component of the economic policy of EU countries. Enterprises play a leading role
in this process by investing resources in the development of employees’
professional competencies. At the same time, the level of development, intensity,
and organizational forms of vocational training differ significantly across European
Union countries, which necessitates a systematic comparative analysis.

An important source of empirical data for analysing the development of
continuing vocational training at enterprises is the Continuing Vocational Training
Survey (CVTS), conducted by the European Statistical Office (Eurostat). This
survey provides a standardized and cross-country comparable information base on
the extent of enterprise participation in vocational training, the intensity and
organizational forms of training activities, as well as the level of employee coverage
by such programmes. This creates the prerequisites for the application of
guantitative analytical methods and the implementation of cross-country
comparisons.

Despite a substantial body of research devoted to issues of human capital and
vocational training, the dynamic aspect of the development of continuing vocational
training at enterprises in EU countries remains insufficiently explored. In particular,
there is a limited number of studies that classify countries according to the level of
vocational training development over time and analyse the relationship between
changes in the respective country groups and indicators of economic development.

The study of the dynamics of continuing vocational training is especially
relevant in the context of European integration and post-crisis economic recovery.
For Ukraine, which has the status of a candidate country for EU membership,
analysing the experience of European Union countries in the development of
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enterprise-based vocational training is important for shaping effective human capital
development policies, adapting the labour market, and ensuring long-term economic
resilience.

In academic research, human capital is traditionally regarded as one of the key
factors of long-term economic growth and increased labour productivity. The
theoretical foundations of this approach were laid in the works of Gary Becker (G.
Becker), who substantiated the interpretation of education and vocational training as
investments that ensure income growth and economic efficiency [1]. These ideas
were further developed within the framework of endogenous economic growth
theories, where the accumulation of human capital is considered an internal driver
of technological progress and economic dynamics [2; 3].

Within this theoretical framework, continuing vocational training at enterprises
Is viewed as an important mechanism for updating employees’ skills in response to
technological change, digitalization, and structural transformations of the economy.
Classical empirical studies at the micro level confirm the positive impact of
employee training on labour productivity, wage levels, and firm competitiveness [4;
5]. At the same time, it is emphasized that the magnitude of these effects varies
significantly depending on the institutional environment, the structure of the
economy, and the role of enterprises in developing employees’ skills [6].

Recent studies conducted over the past years have substantially expanded
these conclusions by combining the analysis of vocational training with
macroeconomic indicators. In particular, it has been found that in European Union
countries higher shares of enterprises providing employee training correlate with
increased labour productivity and economic growth rates, alongside such factors as
investment in research and development and the capital-labour ratio [7; 8]. Informal
and job-related forms of training financed by employers have a particularly strong
impact, as they foster total factor productivity growth more rapidly than formal
increases in educational attainment [8; 9].

A separate strand of the contemporary literature focuses on the role of
enterprise-based training in fostering innovation-driven development and economic
dynamics. Empirical studies based on EU country data indicate that corporate
investments in employee vocational training positively affect innovation activity,
measured in particular through composite innovation indices, which subsequently
translates into growth in gross domestic product [10; 11; 12]. In this context,
vocational training is regarded as a factor that enhances the returns on human
capital and innovation investments [7; 13].

A significant number of recent publications also concentrate on the analysis of
lifelong learning policies and the role of enterprises in the functioning of European
Union labour markets. It is emphasized that corporate training is a key instrument
for addressing skills shortages, increasing employment, and adapting the workforce
to the challenges of the digital and “green” transition [9; 14; 15]. At the same time,
substantial cross-country differences in employee participation in vocational training
are highlighted, resulting from differences in national skill formation systems and the
role of employers [8; 13].
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An important source of empirical data for analysing these differences is the
Continuing Vocational Training Survey (CVTS), conducted by the European
Statistical Office. Studies based on CVTS data demonstrate significant
differentiation among EU countries in terms of employee participation in training, the
number of training hours, and the structure of enterprise expenditure on skill
development [8; 16]. However, most existing works are predominantly static in
nature and focus on the analysis of individual survey waves, paying insufficient
attention to dynamic changes over time [16].

At the same time, contemporary literature actively investigates the issue of
economic convergence within the European Union. It has been shown that
differences in the quality of human capital and the development of vocational
training systems significantly affect the persistence or reduction of economic
disparities among EU member states [11; 17]. Nevertheless, the results of such
studies indicate an uneven impact of vocational training on convergence processes
and the persistence of stable structural differences between groups of countries [7;
13].

Some comparative and cluster-based studies devoted to the analysis of
vocational training systems in European countries make it possible to identify
typologies of countries according to the level of enterprise involvement in skill
development and the alignment of training with labour market needs [13; 15; 18].
However, such studies are largely focused on the institutional characteristics of
vocational education and training systems and pay less attention to their economic
outcomes in a dynamic perspective.

Thus, despite the existence of a solid theoretical and empirical foundation, the
dynamic aspects of the development of continuing vocational training at enterprises
in European Union countries, as well as the relationship between changes in
country typologies based on vocational training indicators and macroeconomic
outcomes, remain insufficiently explored in the contemporary academic literature.
These gaps determine the scientific relevance of conducting a dynamic
classification of EU countries based on CVTS data for 2010-2020 and assessing
the relationship between the development of enterprise-based vocational training
and economic development.

The purpose of the article is to classify European Union countries according to
the level of development of continuing vocational training at enterprises based on
CVTS indicators for 2010 and 2020, to analyse the dynamics of changes in the
structure of the resulting clusters, and to assess the relationship between the
development of vocational training and indicators of economic development
measured by gross domestic product per capita.

Theoretical and methodological framework of the study.

The information base of the study consists of data from the Continuing
Vocational Training Survey (CVTS), conducted by the European Statistical Office
(Eurostat) since 2005 at five-year intervals within the framework of lifelong learning
(LLL) statistics. The CVTS collects standardized and cross-country comparable
information on enterprise investments in continuing vocational training of
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employees, which within the survey is defined as education and training activities
financed fully or partially by enterprises. The study uses country-level aggregated
data for 27 European Union countries as well as Norway for 2010 and 2020. For
some countries, partial missing values are present; however, these do not affect the
overall logic of cross-country comparisons.

To address the research questions, a Multidimensional Comparative Analysis
(MCA) is applied. This approach is widely used in economics and social sciences to
analyse complex multifactor phenomena and to classify objects based on a set of
interrelated indicators [20]. The application of this method made it possible to
conduct a simultaneous comparison and typology of European Union countries
according to the characteristics of the development of continuing vocational training
at enterprises, as well as to relate the resulting groups to indicators of economic
development measured by gross domestic product (GDP) per capita.

Five indicators derived from CVTS data were selected as diagnostic variables
of the development of continuing vocational training at enterprises:

x1 — share of enterprises providing training (Enterprises providing training), %
of all enterprises;

X2 — duration of training in continuing vocational training courses (Hours spent
in CVT courses), hours per 1,000 hours worked,;

x3 — share of enterprises that plan vocational training (Enterprises with CVT
planning), %;

x4 — share of enterprises that assess the outcomes of training activities
(Enterprises which assess the outcomes of CVT activities), % of enterprises
providing training;

x5 — share of enterprises that assess their future skill needs (Enterprises which
assess their future skill needs), % of all enterprises.

A preliminary analysis of the relationships among the selected indicators
indicates a moderate level of internal consistency: the average correlation
coefficient for the five variables is approximately 0.501. The highest correlation is
observed between indicators x1 and x3 (0.87), reflecting the logical link between the
practice of providing training and the existence of training planning. The lowest
correlation is found between x1 and x4 (0.205), indicating the relative autonomy of
training outcome assessment practices from the overall scale of training provision.

The empirical analysis procedure comprised three consecutive stages.

Stage 1 involved the unitarization (normalization) of variables by transforming
the values of the indicators to the interval [0;1] according to the formula:

Xij — ml_in Xij

Zij = (1

max x;; — min x;;
L

All selected indicators are treated as stimulants (i.e., higher values correspond
to a higher level of development of continuing vocational training at enterprises).

Stage 2 consisted in aggregation and the calculation of a synthetic index of the
development of continuing vocational training (MCA) as a weighted average of the
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normalized indicators:

Stage 3 comprised cluster analysis aimed at grouping countries according
to the similarity of the values of the diagnostic variables and identifying typologies
of the development of continuing vocational training. To determine the group
structure, a hierarchical agglomerative method was applied with the construction
of dendrograms in the Statistica software environment, using Euclidean distance
and Ward’s method. The final allocation of countries to clusters was refined using
the k-means method, which ensured comparability of the cluster structures for
2010 and 2020 and provided a basis for analysing inter-cluster movements.

The obtained synthetic indicator of multidimensional comparative analysis
and the normalized values of the diagnostic variables constitute an analytical
basis for the empirical assessment of the level and dynamics of the development
of continuing vocational training at enterprises in European Union countries. At
the subsequent stage of the study, a descriptive and comparative analysis of the
main vocational training indicators for 2010 and 2020 was conducted, which
makes it possible to identify cross-country differences, general trends of change,
and structural features of the development of enterprise training activities. For
this purpose, the dynamics of indicators x1-x5 across EU countries are further
examined, allowing for the characterization of the initial state of vocational
training systems and the identification of prerequisites for the subsequent
clustering of countries according to their level of development.

The state of development of continuing vocational training at enterprises in
the eu in 2010 and 2020.

Table 1 presents selected indicators of continuing vocational training in EU
countries in 2010 and 2020. The data have a comparative cross-country and
dynamic character, which creates analytical prerequisites for identifying cross-
country differences and structural shifts in the development of vocational training.

For each country, five indicators (x1-x5) are reported, covering the
prevalence, intensity, and organizational aspects of continuing vocational
training. The values are expressed in percentages (%) or hours, depending on
the indicator. These data make it possible to assess how the share of enterprises
providing vocational training to employees has changed, how the intensity of
training has evolved, and how practices related to training planning and
evaluation have been transformed. Comparing the values for 2010 and 2020
allows for the observation of both positive and negative changes in the structure
of training activities, as well as for the identification of countries that stand out in
terms of the dynamics and scale of vocational training.
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Indicators of enterprise-based vocational training in EU Countries in 2010 and 2020

Table 1

Country x1, % X2, hours X3, % x4, % X5, %
2010 | 2020 | 2010 | 2020 | 2010 | 2020 | 2010 | 2020 | 2010 | 2020
European Union 636 | 674 | 6,1 6 50 | 525 | 594 | 52,3 | 65,2 | 65,8
Belgium 776 | 822 | 125 | 6,8 | 54,7 | 653 | 529 | 459 | 76,7 | 65,2
Bulgaria 312 | 411 | 32 3 149 | 195 | 412 | 34,2 | 486 50
Czechia 72,2 | 859 | 52 53 | 439 | 519 | 36,6 | 46,2 | 50,5 | 68,8
Denmark 909 | 71 | 109 | 22 | 614 | 458 | 485 | 31,3 | 883 | 809
Germany 728 | 7712 | 57 84 | 552 | 58,2 | 47,7 | 431 63 66,1
Estonia 67,7 | 798 | 4,7 46 | 33,7 | 41,3 | 36,9 | 40,7 | 48,1 | 66,1
Ireland™ 68,4 7,8 55,9 49,3 82,2
Greece 278 | 178 | 1,7 16 | 222 | 16,7 | 60,8 | 57,2 | 56,6 | 68,7
Spain* 749 | 73,2 6 25 | 612 | 67,7 | 59,1 741 | 66,7
France 76,1 | 759 8 73 | 692 | 61,7 | 90,9 | 921 | 62,6 | 608
Croatia 57,1 | 482 | 15 33 | 30,7 | 282 | 315 | 313 73 73,2
Italy 556 | 689 | 55 | 85 | 569 | 688 | 525 | 40 83 | 829
Cyprus 716 | 657 | 52 | 3,7 | 479 | 56 | 681 | 60,3 | 766 | 804
Latvia 404 | 96,8 | 21 24 | 16,2 | 185 32 242 | 58,1 | 57,9
Lithuania 519 | 54,1 4 36 | 183 | 216 | 424 | 385 | 62,1 | 6233
Luxembourg 70,8 76 109 | 92 | 52,2 | 59,2 57 495 | 726 | 811
Hungary 48,7 | 37,7 | 35 36 | 24,7 26 48,2 | 383 | 444 | 414
Malta 539 | 451 8 4 26,3 | 38,7 | 56,2 | 584 | 644 | 694
Netherlands 786 | 768 | 92 | 101 | 521 | 557 | 62 | 831 | 66 68
Austria 869 | 793 | 6,2 44 | 60,9 56 619 | 352 | 60,2 | 741
Poland 225 | 40,9 4 31 | 162 | 183 | 53,7 | 34,1 | 382 | 39,7
Portugal 646 | 756 | 10,3 6 52,8 | 57,7 | 58,4 o4 74,2 | 80,3
Romania 241 | 175 | 35 33 | 144 | 133 | 53,2 | 36,5 | 443 | 411
Slovenia 68 | 784 9 63 | 373 | 472 | 397 | 47 | 624 | 73
Slovakia 69 | 589 | 73 | 53 | 34,7 | 337 | 426 | 472 | 704 | 491
Finland 74,4 61 5,7 3,5 385 | 52,1 | 51,2 | 50,7 | 67,9 72
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Sweden* 87 | 915 7 6,2 | 621 | 725 58,5 | 729 | 86,2

Norway 9,8 | 93 9,2 8,7 | 69,7 | 69,7 | 484 | 46,1 | 691 | 75

* data is partially missing

During the analysed period, the EU average shows a moderate increase in the
prevalence of continuing vocational training at enterprises (x1) and in the share of
employees covered by training (x3), alongside relative stability in the average
duration of training (x2). This indicates a predominantly extensive pattern of
development of vocational training systems.

Countries with traditionally high levels of enterprise-based training
development (Belgium, Denmark, the Netherlands, Austria, Sweden, and Norway)
have maintained their leading positions in terms of key indicators, although for some
of them a decline in training intensity is observed in 2020. At the same time, a
number of Central and Eastern European countries (Bulgaria, Poland, Latvia, the
Czech Republic, and Lithuania) demonstrate positive dynamics, pointing to a
gradual convergence towards average European levels.

Overall, a relatively high degree of internal heterogeneity of indicators and
substantial cross-country differences are identified. Even in countries with a high
prevalence of training, high intensity or stability across all indicators is not always
observed, which confirms the multidimensional nature of continuing vocational
training and the relevance of applying a cluster-based approach.

In line with the research design, the first stage involved the standardization of
the obtained indicators. Using formula (1), the variables [1[1[] were normalized to
the range [0,1]. The standardized data are presented in Table 2.

Table 2
Normalized indicators of vocational training in EU countries
C ountry X1y X2N X3\ X4N X5N MCA
2010| 2020 | 2010| 2020 | 2010| 2020 | 2010| 2020| 2010| 2020 | 2010| 2020
E‘;}ng}ea” 0,55 |0,63 |042 [052 0,64 |0,66 |0,47 |0,41 [054 |056 |0,52 |0,56

Belgium 0,74 (0,82 |1 0,61 0,73 |0,88 |0,36 |0,32 |0,77 |0,55 |0,72 |0,63

Bulgaria 0,12 (03 (0,15 |0,16 (0,01 |01 (0,16 |05 |0,21 (0,22 |0,13 |0,19

Czechia 0,67 {0,86 (0,34 |0,44 0,53 |0,65 (0,09 |0,32 |0,25 |0,63 |0,37 |0,58

Denmark 092 (0,67 {0,85 |0,07 |0,85 |0,55 [0,29 |[0,1 |1 0,89 0,78 0,46

Germany 0,68 (0,75 {0,38 |0,8 |0,74 |0,76 |0,27 |0,28 |05 {057 |0,51 |0,63

Estonia 0,61 (0,79 (0,29 |0,35 |0,35 |0,47 |0,09 |0,24 |0,2 |057 |0,31 0,48

NN NN N

Ireland™ 0,64 0,73 0,72 0,37 0,91 0,67
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Country X1y X2\ X3n X4y X5N MCA
2010 2020| 2010| 2020 | 2010 | 2020 | 2010 | 2020 | 2010| 2020 | 2010 | 2020

Greece 0,07 |0 0,02 |0 0,14 10,06 (0,49 |0,49 0,37 |0,62 |0,22 |0,23
Spain* 0,71 |{0,7 (041 |0,11 0,85 |0,92 |0,46 0,72 |0,58 (0,63 |0,58
France 0,72 {0,74 {059 |0,67 [0,99 (0,82 |1 1 0,49 [0,45 (0,76 |0,74

Croatia 0,47 (0,39 (0 02 10,29 [0,25 |0 01 (0,69 [0,72 |0,29 0,33

Italy 0,45 (0,65 [0,36 |0,81 |0,77 |0,94 |0,35 0,23 |0,89 {0,93 |0,57 |0,71

Cyprus 0,66 [0,61 {0,34 |0,25 |0,61 0,72 |0,62 |053 |0,77 |0,88 |06 |0,6

Latvia 024 |1 0,05 (0,09 (0,03 [0,09 |0,01 |O 04 (039 [0,15 |0,31

Lithuania 04 |046 (0,23 |0,24 |0,07 |0,24 0,18 |0,21 |0,48 {0,49 |0,27 |0,31

Luxembourg | 0,65 (0,74 {0,85 0,89 |0,68 [0,78 |0,43 (0,37 |0,69 [0,89 |0,66 |0,73

Hungary 0,35 (0,25 0,18 |0,24 {0,219 |0,21 |0,28 |0,21 |0,12 {0,04 |0,23 |0,19

Malta 0,42 (0,35 (0,59 0,28 |0,22 |0,43 [042 |05 |052 |0,64 |0,43 |0,44

Netherlands |0,76 |0,75 {0,7 |1 0,68 [0,72 [0,51 [0,87 |0,55 |0,61 |0,64 |0,79

Austria 0,87 0,78 (0,43 |0,33 |0,84 |0,72 [0,51 |0,16 |0,44 |0,74 |0,62 |0,55

Poland 0 03 (023 (0,18 |0,03 |0,08 |0,37 |0,15 |0 0 0,13 |0,14

Portugal 0,57 |0,73 (0,8 |0/52 [0,69 |0,75 (0,45 |0,44 |0,72 (0,87 |0,65 |0,66

Romania 0,02 (0 0,18 |02 |0 0 0,37 (0,18 [0,12 |0,03 |0,14 |0,08

Slovenia 0,61 (0,77 (0,68 |0,55 |0,41 |0,57 (0,14 |0,34 [0,48 |0,72 |0,47 |0,59

Slovakia 0,63 (0,52 [0,53 |0,44 |0,37 |0,34 |0,19 |0,34 |0,64 |02 |047 |0,37

Finland 0,7 (055 (0,38 |0,22 |0,44 |0,66 {0,33 |0,39 |0,59 |0,69 {0,49 |05

Sweden* 0,87 (093 (05 |054 [0,86 |1 0551 |0,69 |1 0,73 |0,8

NININ I IN NN NN N NN NN N

Norway 1 09 (0,7 |084 |1 0,9 (0,28 (0,32 |0,62 0,76 0,72 |0,76

The normalized indicators of vocational training in EU countries make it
possible not only to calculate the synthetic MCA index, but also to analyse individual
indicators, which allows for a deeper understanding of certain regional specificities.
For example, in 2020 only one country (Sweden) recorded two maximum values
among the analysed indicators, pointing to the achievement of a very high level of
vocational training development. At the same time, Romania exhibits zero values for
two indicators in 2020, one of which has remained unchanged since 2010,
indicating a persistently low level of enterprise-based vocational training.
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Overall, the normalized indicators display an asymmetric distribution with left
skewness for x1, x3, and x5, meaning that most countries record relatively higher
values for these indicators. A pronounced positive skewness is observed for
indicator x4, which points to a generally low level of assessment of training
outcomes at enterprises. As regards the number of training hours, a positive
symmetry is observed (the mean exceeds the median), indicating that most
countries record relatively low numbers of training hours.

Based on the normalized indicators of vocational training activity, a synthetic
multidimensional comparative analysis (MCA) index was calculated for each country
(Table 2). In 2020, Sweden demonstrated the highest level of the index, increasing
by 7 percentage points compared to 2010. The lowest level of the index is observed
in Romania, which lost 6 percentage points compared to 2010. The most dynamic
growth was recorded in Latvia, which increased its index by 16 percentage points
during the analysed period, effectively doubling its value. Denmark, by contrast,
showed a substantial decline in the synthetic indicator of vocational training
development, from 0.78 to 0.36, mainly due to a decrease in the share of
enterprises providing training. This decline may be associated with the outbreak of
the COVID-19 pandemic in 2020.

Figures 1 and 2 present the distribution patterns of EU countries according to
the synthetic MCA indicator in 2010 and 2020, respectively.

. Denmark
Norway ' France
070 Luxembourg 5\.-\:ec|enBe|glum
Netherlands — Portugal
Do Cyprus Spain
Italy - Austria
0,50 Slovenia F_m]g%maﬂy
Slovakia
0,40 . Malta
Czechia
Croatia i
0,30 Fstonia
— Lithuania
Hungary

0,20 Greece

Poland - Latvia
010 Bulgaria Romania

0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80

Figure 1. Dispersion of the synthetic indicator of vocational training development
in EU countries in 2010

The analysis of the distribution graph of the synthetic multidimensional
comparative analysis indicator reveals a clear cluster structure among European
Union countries, with substantial distances between individual groups. In 2020, an
overall upward trend in the level of development of continuing vocational training is
observed: an increase in the synthetic indicator was recorded in 18 out of the 28
analysed countries, as well as for the European Union as a whole. The most
intensive positive dynamics were demonstrated by Latvia, Estonia, the Czech
Republic, and Bulgaria, where the values of the synthetic indicator increased by
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approximately 1.5 times or more compared to 2010.

0,80 Sweden

Netherlands

Luxembourg : FNorway
0,70 Portugal Italy- France
Germany Ireland
Slovenia Belgium
St Spain Cyprus
Czechia
0,50 Estonia Finland Austria
Denmark
0,40 . Malta
Slovakia
i i Croatia
0,30 Lithuania e
Hungary Greece
0,20 Bulgaria
Poland
0,10
0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,30

Figure 2. Dispersion of the synthetic indicator of vocational training development
in EU countries in 2020

The identified tendency towards the expansion of enterprise-based vocational
training raises the question of the nature of cross-country shifts and the presence of
economic convergence processes within the European Union. In particular, it
becomes necessary to determine whether positive changes in vocational training
indicators are accompanied by convergence among countries in terms of their level
of development, as well as to identify the direction and intensity of such processes.

In order to identify homogeneous groups of countries and analyse inter-cluster
dynamics, the study applies cluster analysis based on the k-means method, using a
set of indicators that characterize the prevalence and intensity of continuing
vocational training at enterprises. The optimal number of clusters was determined
based on the analysis of dendrograms constructed in the Statistica software
environment using a hierarchical agglomerative method (Euclidean distance,
Ward’s method).

A visual analysis of the dendrograms presented in Figures 3 and 4 confirms
the presence of inter-cluster convergence processes during the analysed period.
With the same number of clusters in 2010 and 2020, their internal structure
changed: the second cluster, which in 2010 was closer to the first cluster, in 2020
moved significantly closer to the third cluster. This transformation indicates positive
dynamics and potential convergence processes between groups of countries. At the
same time, full unification of the cluster structure did not occur, which points to the
persistence of multilevel differentiation among European Union countries in terms of
the development of continuing vocational training at enterprises.
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Figure 3. Dendrogram obtained using the agglomerative method based on 2010 data

Belgium
Germany
Norway
Ireland
Luxembourg
Portugal
Sweden
France
Netherlands
Czechia
Slovenia
Estonia
Austria
Denmark
CSpaln
yprus
Finland
Bulgaria
Hunfqarg
Polan
Romania
Greece
Croatia
Lithuania

Slovakia
Latvia

Figure 4. Dendrogram obtained using the agglomerative method based on 2020 data
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The overall results of the cluster analysis indicate the presence of a stable
multilevel differentiation among European Union countries in terms of the level of
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development of continuing vocational training at enterprises in both 2010 and 2020.
At the same time, noticeable inter-cluster movements of individual countries were
recorded, reflecting the dynamic nature of transformations in national vocational
training systems and the uneven pace of their development.

Based on the results of the hierarchical agglomerative analysis, the analysed
countries were grouped into three clusters, bringing together countries with the most
similar values of the diagnostic indicators of vocational training development.

The results of the k-means clustering based on 2010 data are presented in
Table 3. Overall, the obtained cluster structure is consistent with the results of the
agglomerative analysis, which confirms the robustness of the identified country

typology.
Table 3

Results of country grouping using the k-means method based on 2010 data

Group Countries

1 cluster | Czechia, Germany, Estonia, Croatia, Malta, Slovenia, Slovakia, Finland

2 cluster | Bulgaria, Greece, Latvia, Lithuania, Hungary, Poland, Romania

3cluster | Belgium, Denmark, Spain, France, Italy, Cyprus, Luxembourg, Netherlands, Austria,
Portugal, Sweden, Norway

In 2010, the first cluster brought together countries with a medium level of
development of continuing vocational training. It included both economically
advanced countries (Germany, Finland) and countries with transition economies
(the Czech Republic, Estonia, Croatia, Malta, Slovenia, and Slovakia). Such internal
heterogeneity of the cluster indicates the existence of different models of vocational
training organization despite similar aggregate values of CVTS indicators.

The second cluster comprised countries with the lowest levels of development
of enterprise-based vocational training (Bulgaria, Greece, Latvia, Lithuania,
Hungary, Poland, and Romania). This group is characterized by limited enterprise
participation in employee training and low training intensity, which may be
associated with both economic constraints and institutional features of labour
markets.

In 2010, the third cluster included countries with a high level of vocational
training development (Belgium, Denmark, Spain, France, Italy, Cyprus,
Luxembourg, the Netherlands, Austria, Portugal, Sweden, and Norway). These are
predominantly economically developed countries of Western and Northern Europe
with institutionally embedded systems of corporate training.

The results of clustering based on 2020 data are presented in Table 4. The
obtained cluster structure also largely corresponds to the results of the
agglomerative analysis, while at the same time demonstrating increased inter-
cluster mobility of individual countries.
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Table 4
Results of country grouping using the k-means method based on 2020 data

Group Countries

1 cluster | Czechia, Denmark, Estonia, Spain, Croatia, Cyprus, Latvia, Malta, Austria,
Slovenia, Finland

2 cluster | Bulgaria, Greece, Lithuania, Hungary, Poland, Romania, Slovakia

3cluster | Belgium, Germany, Ireland, France, Italy, Luxembourg, Netherlands,
Portugal, Sweden, Norway

In 2020, a noticeable restructuring of the first cluster is observed, bringing
together countries with medium-to-high and increasing levels of vocational training
development (the Czech Republic, Denmark, Estonia, Spain, Croatia, Cyprus,
Latvia, Malta, Austria, Slovenia, and Finland). The transition of Denmark, Spain, and
Austria into this cluster indicates a convergence of their indicators with countries
demonstrating intensive dynamics in vocational training development, rather than
merely stable high absolute values of the indicators.

The second cluster in 2020 retained its core of countries with a low level of
vocational training development (Bulgaria, Greece, Hungary, Poland, and
Romania), although its composition underwent minor changes: Latvia exited the
group, while Slovakia entered it. This indicates limited internal mobility among
countries with low indicator values and the absence of a significant breakthrough in
the development of vocational training systems.

The third cluster in 2020 remains the most stable and economically strong,
uniting countries with high and systemic levels of development of enterprise-based
vocational training (Belgium, Germany, Ireland, France, Italy, Luxembourg, the
Netherlands, Portugal, Sweden, and Norway). The appearance of Ireland in this
cluster (in the absence of data for 2010) indicates the strengthening role of
corporate training in the country’s human capital development strategies and
economic competitiveness.

A comparative analysis of the cluster structure of European Union countries in
2010 and 2020 allows several generalizations to be formulated. First, the second
cluster demonstrates the highest degree of inertia, indicating the presence of
persistent structural constraints on the development of continuing vocational training
in countries with lower levels of economic development. Second, the first cluster
plays the role of a transitional group, within which the most intensive inter-cluster
movements are observed. This allows it to be regarded as a zone of potential
economic and educational convergence. Third, the third cluster retains relative
stability and concentrates countries with the highest economic outcomes and the
most institutionally developed systems of enterprise-based vocational training.
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Dynamics of convergence within clusters during 2010-2020
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Figure 5

In line with the research objective, the next stage analyses the relationship
between the level of development of continuing vocational training and indicators of
economic development measured by gross domestic product per capita (Table 5).

Average level and dynamics of GDP per Capita by clusters

Table 5

Cluster

2010, EUR

2020, EUR

Absolute change, EUR

Growth rate, %

1

18 925

27982

+9 057

+47,9%

2

9754

14 333

+4 579

+46,9%

3

34 442

39 620

+5178

+15%

The obtained results indicate a clear differentiation of clusters by the level of
gross domestic product per capita. Countries in the third cluster are consistently
characterized by the highest GDP levels, which reflects the deep institutional
integration of vocational training into broader economic development strategies. At
the same time, relatively lower GDP growth rates in this group correspond to the
logic of mature economies, in which vocational training primarily performs a
stabilizing and supportive function.

The first, transitional, cluster proved to be the most dynamic both in terms of
the development of vocational training systems and economic growth indicators.
The highest absolute and relative GDP growth rates in 2010-2020 suggest that
investments in continuing vocational training at enterprises may act as an important
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factor of economic convergence. It is precisely in this group of countries that the
development of training is accompanied by noticeable structural changes in the
economy.

The second cluster is characterized by a persistent lag in GDP per capita,
despite relatively high growth rates in percentage terms. This points to the presence
of structural constraints under which the limited development of enterprise-based
vocational training systems does not allow economic growth to be transformed into
a sustainable process of convergence with more developed countries. The obtained
results are consistent with approaches that consider human capital as a necessary,
but not sufficient, condition for economic convergence.

The results of the study confirm the existence of a systematic relationship
between the level of development of continuing vocational training at enterprises
and the economic development of countries, measured by gross domestic product
per capita. The cluster structure formed on the basis of CVTS indicators clearly
correlates with both the level and the dynamics of GDP in 2010-2020, which is
consistent with the premises of human capital theory and the findings of previous
empirical research.

The results of the cluster analysis indicate the existence of stable groups of
countries according to the level of development of continuing vocational training,
while simultaneously confirming the heterogeneity of their development trajectories
over time. Inter-cluster mobility during 2010-2020 has an asymmetric character:
countries with medium and high levels of vocational training development
demonstrate greater flexibility and capacity for transitions between clusters,
whereas countries with low levels of vocational training development remain
structurally locked into the corresponding cluster.

The analysis of GDP dynamics revealed a non-linear relationship between
vocational training and economic growth. The strongest economic effect of the
development of continuing vocational training is observed in countries with a
medium level of economic development, where investments in training are
accompanied by accelerated processes of economic convergence. In contrast, in
highly developed economies vocational training primarily performs a stabilizing and
supportive function, contributing to the preservation of competitiveness and
innovative potential.

The obtained results have important practical implications for shaping human
capital development policies in European Union countries, as well as in candidate
countries, in particular Ukraine. They highlight the relevance of a differentiated
approach to stimulating enterprise-based vocational training, taking into account the
level of economic development, institutional characteristics, and structural
constraints of national economies.

At the same time, the study has several limitations that should be considered
when interpreting the results. First, Ireland was excluded from the analysis of GDP
dynamics due to the absence of comparable data for 2010, which makes it
impossible to correctly assess changes over the 2010-2020 period. Second,
Luxembourg was excluded from the calculation of average GDP values by clusters

255



Ileoazoziuni nayku Bunyck 165’2026

because of its extremely small economic size and exceptionally high GDP per
capita, which could significantly distort aggregated results and inter-cluster
comparisons.

These limitations do not undermine the overall validity of the conclusions but

outline directions for further research, in particular the use of alternative indicators of
economic development and the extension of the time horizon of the analysis.
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TInazosa A.B., I'nazoe M.O., Ilonoea A.C. Henepepsne npogeciiine HasuanHa Ha
RIONpUEMCMEax y Kpainax €6pOneiicbKozo o3y . eMuipuiHuil AHali3 Ha OCHOGI OAHUX EBPONEICLKOT
CIAmMUCMUYHOT azeHuyil.

CyuacHi coyianbHo-exoHoOMIuHI mpancopmayii 8 kpainax €sponeiicoxoco Cowo3y, 3yMO8/1eHI
MEXHONO2IYHUMY ~ 3MIHAMU,  yughposizayicio ma CMpPYKMypHolo  nepeby008ol0  eKOHOMIKU,
aKmyanizyloms nepeocCMUCients poil HenepepeHo20 npogecitinoco HAGUAHHA HA NIONPUEMCMBAX 5K
KII0Y08020 IHCIMPYMEHMY PO36UMKY JNI0OCbKO20 KAanimany ma 3a0e3nevyenHs eKOHOMIYHO20
3pocmanna. B ymoeax nocunenns eumoe puHky npayi npoghecitine HAGYAHHA NEPCOHANY BUCMYNAE
BAIICTUBUM  YUHHUKOM NIOBUWEHHS NPOOYVKIMUBHOCME Npayi, adanmueHocmi pooouoi cuiu ma
KOHKYPEHMOCNPOMONCHOCE HAYIOHATbHUX eKOHOMIK. Memoio cmammi € 30iticnenns knacugixayii
kpain €eponeticokoco Coio3y 3a pieHeM pO3GUMKY HENepepeHo20 Npo@eciino20 HABYAHHA HA
NIONPUEMCMBAX HA OCHOBI NOKA3HUKIE OOCNIONCEHHSA HeNnepepeHo2o Npoghecitino20 HAGUAHHS
(Continuing Vocational Training Survey, CVTS) 3a 2010 ma 2020 poxu, ananiz ounamixku 3miH y
CIMPYKmMypi chOpMOBAHUX KIACMEPI8 I OYIHIOBAHHS B3AEMO38 SI3KY MIJNC PO3GUMKOM NPOQDeCitiHoco
HABYAHHA MA NOKA3HUKAMU eKOHOMIYHO20 PO3GUMKY, GUMIPDAHUMU 8AN08UM BHYMPIUHIM NPOOYKMOM
Ha Oywly HacenewHs. Y 0ocniodceHHi 3acmocoéano 6a2amosuMIpHUll NOPIBHANbHUL AHANI3, WO
BKIIOYAE VHIQIKAYIIO CMamucCmuyHux NOKA3HUKIE, PO3PAXYHOK CUHMEMUYHO20 IHOEKC) PDO3GUMKY
HenepepeHo2o0 NpoQeciliHo20 HABYAHHA MA KIACMEPHUll aHANI3 13 BUKOPUCMAHHAM Memooié
aznomepayii. ma K-cepeonix. Emnipuuny ocHo8Y 0O0CHIOJNCeHHS CMAHOGIAMb  OQiyitini - OaHi
Cmamucmuunoeo ynpasninus Esponeticoxoco Corozy (Eurostat), sxi zabeszneuyromo mixckpainmny
NOPIBHIOBAHICIb MA MONCIUBICMb AHANIZY OUHAMIYHUX CIPYKMYPHUX 3MiH. Bcmanoeneno, wo y 2010-
2020 poxax y xpainax €sponeiicvkoco Cow3y cghopmysanucs 6i0HOCHO CMINIKI Kiacmepu 3a pieHem
PO3BUMKY  HeNnepepeHoco  NPoQecitinoc0 HABYAHHA HA  NIONPUEMCMEAX, SKI  BIOPIZHAIOMbCS
IHMEHCUBHICMIO HABYANLHOI OIILHOCMI, MACUMAOAMU OXONNEHHA NPAYIBHUKIE Ma OpeaHi3ayiiHuMU
Xapakmepucmukamy Hag4yalbHuUx npoyecie. Buseneno mixckiacmepny MOOLIbHICMb OKpeMux KpdaiH,
Wo ceiouums npo OUHAMIYHUL XAPAKmep pOo36UMKY cucmem npogecitinoco HAGUaHHS Ma HASGHICIb
npoyecie Yacmkogoi Kousepeenyii. /{ogedeno, wo Kpainu 3 euuM pieHeM PO36UMKY NpOoQecitiioco
HABYAHHS, SIK NPABUNO, XAPAKMEPUZVIOMbCS BUWUMU NOKAZHUKAMU eKOHOMIYHO20 PO3GUMKY, MOOI 5K
HAUOIbUW BUPAICEHUTI eKOHOMIUHUL egheKm THBeCmUYill Y HABYAHHS NePCOHANY CNOCMEPIcAEmbCsl 6
Kpainax i3 cepeoOHiM pieHeM eKOHOMIYHO20 pO38UmKy. Busnauveno, wo po3eumox HenepepeHozo
npogheciino2o HABYaHHA HA NIONPUEMCMBAX € BANCIUBUM YUHHUKOM EKOHOMIYHOI OUHaMiKu ma
KoHeepeenyii 6 mexcax €sponeticokozo Coro3y. Ompumani pe3yrbmamu Maoms NPUKIAOHe 3HAYEHHS!
0ns ¢hopmyeanHs NONMUKU PO3BUMKY JI00CbKO20 Kanimany, 30Kkpema O0ai YKpainu AK Kpainu-
kanouoama Ha ecmyn 0o €C, y KoHmexkcmi RICIAKPU308020 MA RNICIAB0EHHO20 GIOHOGNEHHS
exoHomiku. Tlodanviui 00CnioicenHss OOYIIbHO CRPAMYBAMU HA PO3UIUPEHHS YACOBUX MEJC AHANIZY ma
BUKOPUCMAHHSL ATIbIMEPHAMUBHUX THOUKAMOPIE eKOHOMIYHO20 PO3GUMIK) .

Knrouosi cnoea. mnenepepsne npogheciiine nasuanms, MOOCbKULL KANimaun, 0OCMeEHCeHHs
HenepepeHozo Npogeciinoco HABYAHHA, eKOHOMIYHUL po36umok, Kpainu €sponeticvkoco Corosy,
PUHOK npayi.
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