Journal of Information Systems & Operations Management, Vol. 20.1, May 2026

CLUSTER ANALYSIS ON THE USE OF GENERATIVE AI TOOLS BY
INDIVIDUALS IN EUROPEAN UNION CONTRIES

Marian ZAHARIA!
Camelia-Monica GHEORGHE?
Cristiana-Stefania ANTONOVICI®

Abstract

In recent times, artificial intelligence (Al) has gone beyond the stage of a tool, becoming
for a fairly wide audience a consultant, a personal assistant with expertise in a variety of
fields, from private to professional purposes, as well as, last but not least, in formal
education. This attribute is underlined by the significant shares of the various categories of
the population that use generative Al tools (GAIT). Considering this aspect, the paper
presents the results of the analyses undertaken by the authors on the similarities and
disparities between twenty-four EU member states regarding the shares of the use of GAIT
by individuals according to the levels of education and the age groups they belong to, for
private purposes (PP), professional purposes (WP) and educational purposes (FE). The
results obtained highlight significant differences both between the different categories of
individuals and between the states they belong to.

Keywords: Artificial Intelligence, Al tools, cluster analysis, hierarchic cluster
methodology, private purpose, professional purpose, formal education

JEL Classification: C12, C18, C38, D19, 120

1. Introduction

As artificial intelligence technologies evolve, more and more individuals and organizations
are becoming users of Al [1] for a wide range of purposes, from private purposes to
educational purposes, as well as in professional activities.

In professional activity, the use of generative Al tools (GAIT) has the role of automating,
integrating and amplifying human creativity in work [2,3], being a factor in increasing
productivity [4]. In these conditions, although managerial factors are interested in adopting
Al in activities to optimize and increase their economic efficiency, it is necessary that the
implementation of GAIT be based on ethics and produce people-centered results [5].
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Also, in the development of the educational level of individuals, in general, and especially
in formal education, generative Al tools play an increasingly important role, with students
showing a positive attitude towards them [6]. Their integration into course assignments
improves student involvement, promoting dynamic learning environments, which can lead
both to reducing the time needed to solve assignments, and to an increase in efficiency and
creativity in solving them [7]. However, on the other hand, it can also generate risks related
to the quality and authenticity of the works. In these conditions, the transformations brought
by the use of Al require the reform of traditional educational systems [8], its responsible
integration into educational processes [9], taking into account the ethical challenges
associated with the large-scale adoption of Al in research and academia [130].

In addition to the advantages, the rapid and large-scale development of generative Al tools
also brings a series of risks [11] regarding training and data validation issues, information
leaks, intellectual property, privacy violations, misinformation, and amplification of
prejudices, which imposes the need for innovative and inclusive approaches to ensure the
development of GAIT in line with social values.

Individuals' willingness to use generative Al tools (GAIT), the intensity and frequency of
their use, depend on the context [12], the diversity of socio-economic factors, certain
attitudes and subjective norms [13], with a more intense use observed among individuals
with higher education, as well as among younger people, especially students [14].

In this context, the objective of the paper was to analyses the similarities and disparities
between the member states of the European Union regarding the shares of use of generative
Al tools for private purposes, professional (work) purposes and formal education depending
on the level of education and age groups of individuals, in the year 2025.

2. Research methodology

Taking into account the main objective of the paper, two cluster analyses were carried out.
The first of these aimed to identify similarities between EU member states regarding the
shares of use of GAIT for private purposes (PP), work purpose (WP) and formal education
purposes (FE) according to the educational attainment levels of the population aged 16 to
74 [15]: less than primary, primary and lower secondary (LPLS) education (levels 0-2),
upper secondary and post-secondary non-tertiary (USNT) education (levels 3-4) and
tertiary (TE) education (levels 5-8). The indicators included in this first analysis, regarding
the relationship between educational level (EL) and GAIT used, are presented in Table 1

The second analysis is a refinement of the first analysis by including, along with the three
levels of education (LPLS, USNT and TE), the segmentation of the population aged 16 to
74 into three age groups: 16 — 24 years, 25 — 54 years and 55 — 74 years.
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Ind. Signification Units
IUPP Individuals which use Al tools for private purposes %
IUWP Individuals which use Al tools for professional (work) purposes %
IUFE Individuals which use Al tools for formal education %
PLPLSE | Population with LPLS education %
PUSNTE | Population with USNT education %
PTE Population with TE education %

Table 1 Indicators included in analysis of the relationship EL-AI tools

The main data sources were: Population in private households by educational attainment
level [16] and Individuals - use of generative Al tools [17]. However, given that the data
series for individuals aged 16-24 with tertiary education which uses GAIT, as well as for
individuals aged 25-54 and 55-74 with LPLS education level which uses generative Al
tools, show many discontinuities, these were not included in the analyses. Also, given that
the data series for Hungary, Croatia and Malta show either discontinuities or low reliability,
only the other twenty-four Member States of the European Union were included in the
analyses. The indicators used are presented in Table 2.

For highlighting the similarities and disparities between the twenty-four states included in
the analyses we used the hierarchical clustering analysis, founded by Johnson S.C. in 1967
[18] and D’ Andrade in 1978 [19]. In applying the hierarchical clustering methodology, we

started from matrices of the form Y :Hyij Hi—fn e where n = 24 and represents the

number of states included in the analysis, and 7 is the number of indicators according to the
values of which the clusters are generated. In the first analysis v = 7, and in the second

r = 24. Starting from these, squared Euclidian distance was used to generate the proximity
matrix [20], and Ward’s method was used to generate the clusters [21].

To test the statistical significance of the membership of the variables in the clusters, as well
as their means, the ANOVA method (variance analysis) was used, the applicability of which
is conditional on verifying the homoscedasticity of the data series, and the Welch test
(Robust Tests of Equality of Means).

To verify the homoscedasticity of the data series, the Levene test was used, with the null
hypothesis (Ho1):

Pag.512/591
Article’s total number of pages: 23



Journal of Information Systems & Operations Management, Vol. 20.1, May 2026

e Hy:: variance does not differ significantly (homoscedasticity), the condition of
acceptance being: L<F (a,r-1,n-r) or Sig >a where L is Levene statistic.

Ind. Signification Units

L16PP Individuals aged 16-24 with PLSE which uses Al tools for PP %

L16WP Individuals aged 16-24 with PLSE which uses Al tools for WP %

L16FE Individuals aged 16-24 with PLSE which uses Al tools for FE %

M16PP Individuals aged 16-24 with USNTE which uses Al tools for PP %

M16WP Individuals aged 16-24 with USNTE which uses Al tools for WP | %

MI16FE Individuals aged 16-24 with USNTE which uses Al tools for FD %

M25PP Individuals aged 25-54 with USNTE which uses Al tools for PP %

M25WP Individuals aged 25-54 with USNTE which uses Al tools for WP | %

M25FE Individuals aged 25-54 with USNTE which uses Al tools for FE %

H25PP Individuals aged 25-54 with TE which uses Al tools for PP %
H25WP Individuals aged 25-54 with TE which uses Al tools for WP %
H25FE Individuals aged 25-54 with TE which uses Al tools for FE %

MS5PP Individuals aged 55-74 with USNTE which uses Al tools for PP %

M55WP Individuals aged 55-74 with USNTE which uses Al tools for WP | %

H55PP Individuals aged 55-74 with TE which uses Al tools for PP %

H55WP Individuals aged 55-74 with TE which uses Al tools for WP %

Table 2 Indicators included in analysis of the relationship EL-AG-AI tools,

If hypothesis Ho; is accepted, to test the significance of the membership of the variables to
the clusters, the ANOVA methodology (F test) can be used, with the null hypothesis H02:
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e Hy,: the membership of the variable to the clusters is not significant (the average
values of the variable recorded at the cluster level do not differ significantly) the
condition for accepting the hypothesis being Fgqr < Fy y—qn—y 01 Sig > @

If the hypothesis Ho; is rejected, instead of the ANOVA methodology, Welch robust tests of
equality of means can be used, the null hypothesis Hos being:

e Ho;: the mean values of the variable recorded at the cluster level do not differ
significantly, the acceptance condition being W < Fy 4 g or Sig>a, where W is

Welch statistic.

For testing the statistical hypotheses, the significance level used was 95% (a = 0.05).

3. Similarities and disparities regarding the relationship between the population's
education level and Al tools used

The analysis of similarities and disparities between the twenty-four EU member states
included in the analysis was carried out according to six indicators (Table 1), three of which
refer to the purpose of using generative Al tools (IUPP, [IUWP and IUFE) and the other
three to the level of education of users (PLPLSE, PUSNTE and PTE).

3.1. Cluster generation and validation

Following the analyses and tests carried out, depending on the values of variables recorded
in 2025 at the level of the each state, a grouping into seven clusters resulted, including
between two and six states. The dendrogram of cluster generation is illustrated in figure 1.

Clusters Structure of clusters
A Belgium, Greece, France, Netherlands, Austria, Finland
B Bulgaria, Czechia, Poland, Slovakia
C Denmark, Estonia, Sweden
D Germany, Latvia, Lithuania, Slovenia
E Ireland, Cyprus, Luxembourg
F Spain, Portugal
G Italy, Romania
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Table 3 The structure of clusters generated based on EL-AI tools used relationships

Among the seven clusters (Table 3) the most numerous is cluster A which includes six
states. Clusters B and D include four states, clusters C and E include three states, and
clusters E and F include two states each.

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 s 10 15 20 25

Czechia 3
Slovakia 22 —
Bulgaria 2 J
Poland 18
Germany 5
Latvia 13 :I
Slovenia 21 J
Lithuania 14
Ttaly 11 _I
Romania 20
Spain 8 J

o Portugal 19
Austria 17
Finland 23
Belgium 1T
France 10—
Netherlands 16— —|
Greece B
Ireland T
Luxembourg 15
Cyprus 12—
Denmark 4
Estonia 6
Sweden 24—

Figure 1. Dendogram of cluster generation based on EL-GAIT used relationships

The Levene test (Test of Homogeneity of Variance) was used to test the homogeneity of
variances of the data series. The results obtained (Table 4a) highlight the fact that, for the
variables PLPLSE and PUSNTE, for which Sig<0.050, the null hypothesis Ho: is rejected
and, consequently, the ANOVA methodology cannot be used to test the statistical
significance of the variables belonging to clusters. Under these conditions, the Welch test
(Robust Test of Equality of Means) was used to verify the statistical significance of the
mean values of the variables, recorded at the cluster level. Considering that in this case all
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the values Sig<0.050 (Table 4b), the null hypothesis Hos is rejected. All the mean values of

the variables recorded at the cluster level are statistically significant.

a. Test of Homogeneity of Variances b. Robust Test of Equality of Means

Satetic | 1 | nr | S sttste | r1 | o2 | SO
IUPP 1,151 6| 17,376 IUPP 26,767 6| 5,937 | ,000
IUWP 1,040 6| 17| ,434 IUWP 18,297 6 | 5620 | ,002
IUFE 1,113 6| 17,395 IUFE 10,292 6 | 5,286 | ,009
PLPLSE 4,086 6| 17,010 PLPLSE 13,157 6 | 5,112 | ,006
PUSNTE 9,278 6| 17,000 PUSNTE 17,338 6 | 5,099 | ,003
PTE 1,500 6| 17,237 PTE 28,144 6 | 5311 |,001

Table 4 Results of Levene (A) and Welch (B) statistical tests

3.2. Similarities and disparities between EU member countries regarding the
relationships between users' education level and GAIT used by individuals

The results of the cluster analysis on the relationships between the level of education of
users (EL) and GAIT used by individuals highlight both similarities and disparities between
the twenty-four EU member states included in the analysis, leading to their grouping into

seven clusters.

Clusters
Variables
A B C D E F G

IUPP 32,02 23,28 35,32 29,33 36,63 31,71 13,83
IUWP 21,37 10,33 24.43 16,14 23,32 18,94 6,62
IUFE 11,88 6,80 18,09 8,00 13,06 15,36 4,87
PLPLSE 22,92 13,98 20,53 16,33 21,10 42 45 31,75
PUSNTE 42,42 59,50 41,37 50,68 33,67 26,75 51,55
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‘ PTE ‘ 34,62 ‘ 26,53 ‘ 38,03 ‘ 33,03 ‘ 45,23 ‘ 30,80 ‘ 16,75 ‘

Table 5 Average values (%) of variables at cluster level

In terms of the average values recorded at the cluster level (Table 5), the best performers
are clusters C and E with high average values of the shares of individuals who used GAIT
in 2025 as well as of the population with tertiary education.

Cluster C (Denmark, Estonia, Sweden) ranks first in the use of Al tools by individuals for
professional purposes (IUWP=24.43%) and formal educational purposes (IUFE=18.09%)
and second, after cluster E, in the use of GAIT for private purposes (IUPP=35.32%), as well
as the share of the population with tertiary education (PTE=38.03%). On the other hand, in
cluster C there are relatively low values of the share of the population with low education
(PLPLSE=20.53%).

Cluster E (Ireland, Cyprus, Luxembourg) is characterized by the highest share of
individuals using GAITs for private purposes (IUPP=36.63%), as well as the highest share
of the population with tertiary education (PTE=45.23%). It also ranks second in terms of
the share of individuals using GAITs for professional purposes (IUWP=23.32%), as well
as some of the lowest shares of the population with medium levels of education
(PUSNTE=33.67%).

At the opposite end, with the lowest shares of individuals using GAITs are clusters B and
G. These are also the clusters where the highest values of the share of the population with
USNT education level are recorded, as well as the lowest values of the share of the
population with tertiary education level (TE). The disparities compared to clusters C and E
are evident (Figure 2).
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Figure 2 Disparities between clusters C, E, B and G regarding the shares of individuals
using Al tools for private (IUPP), professional (IUWP) and educational purposes (IUFE)

Thus, in cluster G (Italy and Romania), at the level of the year 2025, the lowest values of
TUPP (13.83%), IUWP (6.62%) and IUFE (4.86%) were recorded, values 2.64 times lower
than the IUPP value recorded in cluster E and 3.72 times lower than the IUFE value
recorded in cluster C. Also, the lowest value of the share of the population with tertiary
education (PTE=16.75%) is recorded here, 2.70 times lower than in cluster E.

Although cluster B (Bulgaria, Czechia, Poland and Slovakia) is characterized by values
close to cluster G, values that place it in the penultimate place in IUPP (23.28%), [UWP
(10.33%) and IUFE (6.80%) and (PTE=26.53%), these clusters differ fundamentally in
terms of the share of the population with LPLS education level. Thus, while in cluster B the
average value of PLPLSE was 13.98%, in cluster G it was 31.75%, 2.27 times higher.

As for the other three clusters, they are in the median area in terms of the share of
individuals using GAIT, but they show significant differences in terms of population shares
according to education levels. While, by the values recorded in 2025, cluster A (Belgium,
Greece, France, Netherlands, Austria and Finland) ranks third in terms of IUPP (32.02%),
TUWP (21.37%), PLPLSE (22.92%) and PTE (34.62%) and 4th in terms of I[UFE (11.88%)
and PUSNTE (42.42%), cluster D (Germany, Latvia, Lithuania and Slovenia) ranks fifth in
the shares of individuals using GAIT, regardless of the purpose of their use, with
significantly higher shares (by 8.26 percentage points) than in cluster A regarding PUSNTE
(50.68%) and significantly lower (by 6.59 percentage points) regarding PLPLSE (16.33%)).

Cluster F (Spain and Portugal), although in terms of IUPP and IUPW it is between clusters
A and D, records the second value of IUFE (15.36%), with only 2.73 percentage points less
than the highest value (18.09%) recorded in cluster C and with 3.48 and 7.36 percentage
points more than in clusters A and D. In terms of education levels, cluster F recorded the
highest value of PLPLSE (42.45%) and the lowest value of PUSNTE (26.75%).

Analysing the characteristics of the clusters resulting from the relationships between the
level of education of the population and the use of GAIT, significant differences emerged
between the shares of the purposes for which individuals used these tools, as well as
between the education levels of the users. It turned out that the level of education influences
the shares of GAIT use, between them being a direct positive relationship. On the other
hand, in terms of the purpose of using GAIT, in all clusters, private purposes were in first
place, followed by professional purposes and only in third place by educational purposes,
the shares being influenced by the educational level of the population.

4. Similarities and disparities regarding the relationship between user age groups,
educational level and purposes of GAIT use
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The second cluster analysis aimed to analyze the relationship between the age groups of
users and the purposes for which they used GAIT in 2025. Three age groups were included
in the analysis: 16-24 years, 25-54 years and 55-74 years. Regarding the purposes for which
individuals used GAIT, as well as the levels of education, these were those used in the
previous analysis, private purpose (PP), professional purpose (WP), educational purpose
(EP), less than primary, primary and lower secondary (LPLS) education, upper secondary
and post-secondary non-tertiary (USNT) education and tertiary education (TE).

4.1. Cluster generation and validation

In this second cluster analysis, taking into account the values of the sixteen variables, as
well as the analyses and tests performed, a grouping into six clusters resulted, including
between two and six states, with one exception (Sweden). The dendrogram of cluster
generation taking into account education levels (EL), age groups (AG) and GAIT used is
illustrated in figure 3.

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 5 10 15 20 25

Bulgaria 5 | ] ] ] |
Poland 18 J
Italy 1"
Romania 20
Estonia 6
Austria 17 J
Netherlands 16
Finland 23 J —
Denmark 4
Portugal 19 —I
Sweden 24

. Greece B J
Cyprus 12
Germany 5
Ireland 7 —I
Latvia 13 —l
Lithuania 14
Slovakia 22 J
Spain 9
France 10 J
Belgium 1 J
Luxembourg 15
Czechia 3
Slovenia 2

Figure 3. Dendogram of cluster generation based on EL-AG-GAIT relationships

Pag.519/591
Article’s total number of pages: 23



Journal of Information Systems & Operations Management, Vol. 20.1, May 2026

Among the six clusters (Table 6), clusters A and C each include six states, cluster B includes
four states, cluster F includes three states, and clusters D and E each include two states.

Clusters Structure of clusters
A Belgium, Czechia, Spain, France, Luxembourg, Slovenia
B Bulgaria, Italia, Poland, Romania
C Denmark, Estonia, Netherlands, Austria, Portugal, Finland
D Germany, Ireland
E Greece Cyprus
F Latvia, Lithuania, Slovakia

Table 6 The structure of clusters generated based on EL-AG-AI tools relationships

By taking into account the age groups of users, several changes occurred in the structure of
the clusters. Thus, in cluster A only Belgium and France remained, joined by Czechia (from
cluster B), Slovenia (from cluster D), Luxembourg (from cluster E) and Spain (from cluster
F), while the Netherlands, Austria and Finland, together with Portugal (from cluster F) with
Denmark and Estonia now form cluster C. In cluster B, of the four states, Bulgaria and
Poland remained, joined by Italy and Romania (from cluster G). In cluster D, of the four
states, only Germany remained, joined by Ireland (from cluster E). In cluster E, of the three
states, only Cyprus remained, joined by Greece (from cluster A). Latvia and Lithuania (from
cluster E) together with Slovakia (from cluster B) now form cluster F. Finally, in this new
structuring, Sweden is not included in any cluster, constituting an exception.

Also, in this second analysis, the Levene test (Test of Homogeneity of Variance) was used
to test the homogeneity of variances of the data series, the results being presented in Table
7. Taking into account the fact that all LS (Levene Statistic) values are lower than
F(0,05;5;17)=2.810 (Sig>a=0,05), it results that the null hypothesis HO1 is accepted and,
consequently, the ANOVA methodology can be used to test the statistical significance
regarding the membership of the variables in clusters.

Considering that, in this case, there are 6 clusters (r=6) and 18 variables (n=18), the ANOVA
methodology was applied, namely the F test, for 0=0.05 and degrees of freedom df1=5 and
df2=17, whose critical value is F(0.05;5;17)=2.809. The results obtained (Table 8) highlight
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the fact that all Sig values <0.050, which leads to the rejection of the null hypothesis HO2.
All mean values of the variables recorded at the cluster level are statistically significant

) dfl df2 i . dfl df2 )
Variables LS Sig. | Variables | LS Sig.
(r-1) | (n-r) (r-1) | (n-r)
L16PP 970 5 17 ,464 | M25FE , 718 5 17 ,619

L16WP 2,544 5 17 ,068 | H25PP 2,683 5 17 ,058

LI16FE 2,177 5 17 ,105 | H25WP 1,526 5 17 ,234

MI16PP 2,411 5 17 ,080 | H25FE 2,202 5 17 ,102

M16WP 2,028 5 17 ,126 | M55PP ,824 5 17 ,550
MI16FE 2,727 5 17 ,055 | M55WP 2,278 5 17 ,093
M25PP 2,495 5 17 ,072 | H55PP 1,351 5 17 ,291

M25WP 1,336 5 17 ,296 | H55WP 1,841 5 17 ,158

Table 7 Results of Levene tests

) dfl df2 ) ) dfl df2 )
Variables F Sig. | Variables F Sig.
(r-1) | (n-r) (r-1) | (n-r)
L16PP 970 | 5 17 | ,464 | M25FE 718 5 17 | ,619

L16WP 2,544 5 17 ,068 | H25PP 2,683 5 17 ,058

L16FE 2,177 5 17 ,105 | H25WP 1,526 5 17 ,234
MI16PP 2,411 5 17 ,080 | H25FE 2,202 5 17 ,102
MI16WP 2,028 5 17 ,126 | M55PP ,824 5 17 ,550

M16FE 2,727 5 17 ,055 | M55WP 2,278 5 17 ,093

M25PP 2,495 5 17 ,072 | H55PP 1,351 5 17 ,291
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M25WP

1,336

17

,296

H55WP

1,841

17 ,158

Table 8 Results of ANOVA test

4.2. Similarities and disparities between EU member countries regarding the
relationships between age groups, education level and GAIT used by individuals

The results of the cluster analysis on the relationships between education level (EL), age
group (AG) and GAIT used by individuals (Table 9) highlight a much greater number of
similarities and disparities between the countries included in the analysis.

Clusters
A B C D D F
L16PP 50,73 28,46 50,52 34,11 71,63 53,66
L16WP 5,62 2,16 12,70 13,28 7,30 5,84
L16FE 57,67 33,20 52,07 30,35 47,28 53,81
M16PP 53,09 34,55 54,84 46,17 74,90 54,16
M16WP 17,46 4,92 26,48 23,35 8,41 16,96
M16FE 52,58 26,06 50,41 40,94 60,11 40,35
M25PP 28,66 15,76 35,02 39,00 29,58 22,23
M25WP 14,09 6,37 23,64 13,37 8,49 8,39
M25FE 4,68 1,50 11,11 4,78 3,96 3,12
H25PP 49,80 33,24 49,88 41,97 68,04 50,71
H25WP 42,55 22,47 49,90 36,62 44,54 36,86
H25FE 9,60 4,32 16,01 8,66 14,30 9,50
M55PP 9,56 3,72 11,03 8,74 13,00 3,57
M55WP 3,22 1,44 6,23 3,08 4,20 0,80
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H55PP 25,30 14,20 24,17 17,76 38,63 16,92

H55WP 15,98 9,98 21,63 12,76 20,68 10,63

Table 9 Average values (%) of variables at cluster level generated based on EL-AG-GAIT
relationships

From the point of view of the use of GAIT by individuals for private purposes (PP), if in
the first analysis the average shares ranged between a maximum of 36.63% and a minimum
of 13.83% (Table 5), by taking into account the age groups (Table 9), the average values
range between a maximum of 74.90%, a value recorded in cluster E (Greece and Cyprus),
for individuals in the age group 16-24 years and with USNT education level (M16PP) and
a minimum of 3.57%, a value recorded in cluster F (Latvia, Lithuania and Slovakia) for
individuals in the age group 55-74 years and USNT education level (M55PP).

A relevant image of the differences between the first three clusters regarding the shares of
GAIT use by individuals is illustrated in figure 4. Thus, in five of the six age groups and
education levels the highest average values are recorded in cluster E (Greece and Cyprus)
and only one (39.00%).in cluster D (Germany and Ireland).

a0 i AB0 Ll
1.63 — 68.04

70% Hgp--------f b S o
L 15366 | 484 oo .

60% 54.84

so% | | 5073 et O-Tlyggg

. 39.00 38 63
20% H 4P E L ]-as35.02---) L e e
29.58

3% Tttt bttt bt 2530 117
LE LR L LR b L so0

- 1103956

10% H 4 -3 - R LAL T N

0%
EFAECFDCEEFCECAEAC
L16PP M16PP | M25PP H25PP M55PP H55PP

Figure 4. Ranking of the first three clusters according to the shares of GAIT use by
individuals for private purposes (PP)

Also, significant shares of GAIT use for private purposes were also recorded in cluster C
countries (Denmark, Estonia, Netherlands, Austria, Portugal and Finland), with high

average values being recorded for individuals in the 16-24 age group and with USNT
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education level (M16PP), of 54.84%, as well as 49.28%, for those with tertiary education
and aged 25-54 (H25PP).

Regarding cluster F (Latvia, Lithuania and Slovakia) there were higher average values for
individuals in the age group 16-24 with LPLS education level (L16PP), of 53.66%, as well
as 50.71%, for those with tertiary education and aged 25-54 (H25PP). On the other hand,
while for the population with USNT education level aged 16-24 (M16PP) the average share
is 54.16%, for the age group 25-54 (M25PP) it is 22.23%, and for the age group 55-74
(M55PP) it is only 3.57%.

At the opposite pole, the lowest average values of the use of GAIT by individuals for private
purposes, with the exception of individuals with USNT education level in the age group 55-
74 years (M55PP), were recorded in cluster B (Bulgaria, Italy, Poland and Romania), the
average values being between 34.55%, for individuals with USNT education level in the
age group 16-25 years (M16PP), 2.16 times less than in cluster E (Greece and Cyprus), and
3.57% for individuals with USNT education level in the age group 55-74 years (MS55PP),
3.49 times less than in cluster E. It is worth noting that in the case of individuals with USNT
education level in the age group 25-54 years (M25PP) the average value was only 15.78%,
2.47 times less than in cluster D (Germany and Ireland).

Regarding cluster A (Belgium, Czechia, Spain, France, Luxembourg and Slovenia), in terms
of the share of GAIT use for private purposes, the average values recorded were in an
average area, the most significant being recorded in the case of individuals with LPLS
education level, from the age group 16-25 years (L16PP), of 50.73%, and the lowest, of
9.56%, in the case of individuals with USNT education level from the age group 55-74
years (L16PP).

In terms of the use of GAIT by individuals for professional purposes (WP), in the first
analysis the average shares ranged between a maximum of 24.43% (Table 5), for the cluster
of countries Denmark, Estonia and Sweden and a minimum of 6.62%, for Italy and
Romania. This time, by taking into account the age groups (Table 9), the average values
ranged between a maximum of 49.90%, a value recorded in cluster C (Denmark, Estonia,
Netherlands, Austria, Portugal and Finland) for individuals in the age group 25-54 years
and with tertiary education level (HS5WP) and a minimum of 0.22%, a value recorded in
cluster F (Latvia, Lithuania and Slovakia) for individuals in the age group 55-74 years and
USNT education level (M55WP).

Among the six clusters, the three highest average shares of GAIT use by individuals for
professional purposes (Figure 5) were recorded in clusters A, C, D and E. In terms of
educational level, the highest average values were recorded for individuals with tertiary
education level in the age group 25-54 years, followed by those with USNT education level
in the age groups 16-24 years and 25-54 years.
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At cluster level, in cluster C (Denmark, Estonia, Netherlands, Austria, Portugal and
Finland) maximum values were recorded for individuals with USNT education level in all
three age groups, as well as for individuals with tertiary education level in the age groups
25-54 years (H25WP) and 55-74 years (HS5WP).

Important shares of the use of GAIT for professional purposes were also recorded in cluster
E (Greece and Cyprus), of 44.54%, in the case of individuals with tertiary educational level
in the age group 25-54 (H25WP) and 20.68%, for those in the age group 55-74 (HS5WP),
as well as in cluster A (Belgium, Czechia, Spain, France, Luxembourg and Slovenia) of
42.55% and 15.98% for individuals with tertiary educational level in the age groups 25-54
(H25WP) and 55-64 (H55WP), as well as for individuals with USNT educational level in
the age groups 16-24 (M16WP), of 17.46%, and 25-54 (M25WP), of 14.09%.

Regarding individuals with LPLS education level using GAIT for professional purposes
(L16WP), the highest mean share of 13.28% was recorded in cluster D (Germany and
Ireland). Also, in cluster D significant mean values of 23.35% and 13.37% were recorded,
in the case of individuals with USNT educational level in the age groups 16-24 years
(M16WP) and 25-54 years (M25WP).
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Figure 5 Ranking of the first three clusters according to the shares of GAIT use by
individuals for professional purposes (WP)

The lowest values, in terms of the use of GAIT by individuals for professional purposes
(WP), were recorded, as in the case of their use for private purposes (PP), in cluster B
(Bulgaria, Italy, Poland and Romania), with values ranging between 22.47% in the case of
individuals with tertiary educational level in the age group 25-54 years (H25WP), 2.22
times less than in cluster C (Denmark, Estonia, Netherlands, Austria, Portugal and Finland),
and 1.44% in the case of individuals with USNT educational level in the age group 55-74
years (M55WP), 4.34 times less than in cluster C.

Regarding cluster F (Latvia, Lithuania and Slovakia), except for individuals with USNT
educational level in the age group 55-74 years (M55WP), for whom the average share of
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using GAIT for professional purposes was 0.80%, the other values are in the middle range,
ranging between 36.86% for individuals with tertiary educational level in the age group 25-
54 years (H25WP) and 8.39% for individuals with USNT educational level in the age group
25-54 years (M25WP).

In terms of the use of GAIT by individuals in formal education purpose (FE), by taking into
account age groups, the values ranged between a maximum of 60.11%, a value recorded in
cluster E (Greece and Cyprus) for individuals in the age group 16-24 years and with USNT
education level (M16FE) and a minimum of 1.50%, a value recorded in cluster B (Bulgaria,
Italy, Poland and Romania) for individuals in the age group 25-54 years and USNT
education level (M25FE).

Unlike the average shares of individuals using GAIT for private or professional purposes,
in the case of their use for formal education purposes the differences between age groups
are particularly large (Figure 6). Thus, while in the case of the 16-24 age group the lowest
share of individuals using GAIT for formal education purposes was 26.06%, a value
recorded in cluster B (Bulgaria, Italy, Poland and Romania) for individuals with USNT
education level, in the case of the 25-54 age group the highest average share was only
16.01%, a value recorded in cluster C (Denmark, Estonia, Netherlands, Austria, Portugal,
Finland) for individuals with tertiary education level, from the age group 55-74 years.

B :
g7k |
QA :
I E E i
S0

B :
HhioEef |
A :
Pl |
sisdier i

B i
T |
SHitie i
BaTx |

E | H 6011

D ]

B |
LU . {
% E B :
— C |
- E I

A | 1 57.67 ;

0% 10% 20% 30% 40% 50% 60% 70%

Figure 6. Hierarchy of clusters according to the share of GAIT use by individuals in
formal education purpose (FE)
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Among individuals in the 16-24 age group, those most interested in using GAIT for formal
education purposes were those in clusters A (Belgium, Czechia, Spain, France,
Luxembourg, Slovenia) and C (Denmark, Estonia, Netherlands, Austria, Portugal, Finland),
both those with LPLS education level (57.67% in cluster A and 52.07% in cluster C) and
those with USNT education level (52.58% in cluster A and 50.41% in cluster C). Also,
individuals with LPLS education level in cluster F (Latvia, Lithuania and Slovakia),
registered a share of 53.81%, and those with USNT education level in cluster E (Greece
and Cyprus), registered a share of 60.11%. At the opposite pole, low values were recorded
in cluster B (Bulgaria, Italy, Poland and Romania), of 33.20% for individuals with LPLS
education level, and 26.06% for individuals with USNT education level..

After the age of 25, data recorded at the level of 2025 highlights a sharp decrease in
individuals' interest in using GAIT for formal educational purposes, especially among those
with LPLS education level, as well as for those in the 55-74 age group, for whom the data
series are of low reliability. In the case of the 25-54 age group, while for those with USNT
education level (M25FE) it decreases to values between 11.11% in cluster C and 1.50%, in
cluster B, in the case of individuals with tertiary education level (H25FE) the interest in
using GAIT in formal education purpose is maintained, although at a lower level than in
the case of those in the 16-24 age group, the highest average share, of 16.01%, also being
registered in cluster C, and the lowest, of 4.32% in cluster B (Bulgaria, Italy, Poland and
Romania).

5. Conclusions

In the first part of the analyses carried out, based on data recorded in 2025, it resulted that
the main purpose for which individuals between 16 and 74 years old use GAIT was private,
with the highest average share of 36.63% being recorded in the group of states Ireland,
Cyprus and Luxembourg. In the second place was professional purpose with a maximum
average share of 24.43%, recorded in the group of states Denmark, Estonia and Sweden,
and in third place was formal education purpose with a maximum average share of 18.09%,
also recorded in the group of states Denmark, Estonia and Sweden. At the opposite pole,
the lowest average share of GAIT use by individuals were recorded in the group of states
formed by Italy and Romania.

In the second part of the analysis, by taking into account the age groups and education level
of individuals, a series of new similarities and disparities emerged between the twenty-four
European Union countries included in the analysis.

In terms of the use of GAIT by individuals for private purposes (PP), by taking into account
the age groups, at the level of the year 2025, the average shares ranged between a maximum
of 74.90%, a value recorded in cluster E (Greece and Cyprus), for individuals in the age
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group 16-24 years and with USNT education level, and a minimum of 3.57%, a value
recorded in cluster F (Latvia, Lithuania and Slovakia) for individuals in the age group 55-
74 years and with USNT education level. Differences in the average shares of the use of
GAIT for private purposes resulted, both between the education levels of the individuals
and between the age groups, especially between the age group 16-24 years and the others.
Within the age group 16-24 years, the differences between the education levels of the
individuals did not significantly influence the shares of the use of GAIT for private
purposes.

The level of education is a significant differentiating factor between the shares of
individuals using GAIT for professional purposes (WP), the highest average values being
recorded for individuals in the age group 25-54 with tertiary educational level, of 49.90%,
in cluster C (Denmark, Estonia, Netherlands, Austria, Portugal and Finland), of 45.54%, in
cluster E (Greece and Cyprus) and of 42.55%, in cluster A (Belgium, Czechia, Spain,
France, Luxembourg and Slovenia). The lowest values of the shares of individuals using
GAIT for professional purposes were recorded in clusters B (Bulgaria, Italy, Poland and
Romania) and F (Latvia, Lithuania and Slovakia).

In terms of the use of GAIT by individuals in formal education purpose (FE), unlike the
average shares of individuals using GAIT for private or professional purposes, differences
between age groups are significantly large, with the highest shares being recorded for
individuals in the 16-24 age group, over 2.5 times higher than in the other age groups. As
individuals age increases, the shares of GAIT use for educational purposes decrease
exponentially, but remain, to some extent, for individuals with tertiary educational level in
the 25-54 age group, especially for those in the countries included in cluster C (Denmark,
Estonia, Netherlands, Austria, Portugal and Finland).

Finally, regarding Romania's place, it was included in the first analysis, together with Italy,
in the cluster with the worst results in the use of GAIT by individuals. In Romania, in 2025,
the shares of GAIT use by individuals were 14.85% for private purpose, 5.24% for
professional purpose and only 3.37% for formal educational purpose, while the share of the
population with LPLS education level was 24.3%, and with tertiary educational level was
only 15.1%. By age groups and education levels, in Romania, in the age group 16-24 years,
the share of GAIT use in formal education purpose was 21.09% for those with LPLS
education level and 25.84% for those with USNT education level. In the age group 25-54
years, the share using GAIT was only 0.15%, in the case of those with USNT education
level, and only 1.43% in the case of those with tertiary education level.
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