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Abstract

The European Union has developed many policies, decisions, strategies and projects on lifelong learning
and has set some targets, especially in education, employment and competitiveness. Today's technological
developments and the effects of these developments on education and employment cannot be ignored. In
this study, within the scope of the objectives of lifelong learning in the EU, the technological developments
in the EU countries, education and employment indicators and their performances are evaluated and the

countries that come to the fore and fall behind are discussed.

The aim of this study is to evaluate the performance of EU countries with the CRITIC-based Gray relational
analysis method with some technology, education and employment data that are important within the scope
of lifelong learning in the digitalized world. In particular, the education variables of individuals at higher
education level who are educated with digital skills brought by our age and close to taking part in business
life, employment of new graduates, unemployment with advanced education, the share of government
expenditures spent on education in GDP, the share of the ICT Sector in GDP, which shows the effects of
technology on employment, and the share of ICT experts in total employment. etc. variables are included

in the scope of the study. With the help of the variables included in the study, according to the findings of

! This study is derived from the summary paper presented by the author at the “9th International Conference on
Lifelong Education and Leadership”.
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the CRITIC method, it was seen that the most important first five criteria were students enrolled in Higher
Education (12,11%), leave education and training early (9.32%), the share of the ICT Sector in GDP
(8.38%), highly educated unemployment (8.08%), Total unemployment rate (-7.08%).

However, in the Gray Relational Analysis findings using the weights obtained by the CRITIC method,
Sweden, Finland, Spain, Denmark, Malta, Germany took the lead in the performance ranking by providing
the balance of technology, education and employment, it has been found that countries such as Poland,

Latvia, Croatia, and Slovenia are also in the last place.
Key Words: Lifelong Learning, Digitalization, Employment, GIA Method.

Jel Cods: A20,C19, C44, D83, 13, 033.

Yasam Boyu Ogrenme Kapsaminda Dijitallesme, Egitim ve istihdam liskisi: CRITIC Tabanh Gri
iliskisel Analiz Uygulamasi

Ozet

Avrupa Birligi yasam boyu o6grenme konusunda bircok politikalar, kararlar, stratejiler ve projeler
gelistirerek Ozellikle, egitim, istihdam ve rekabet edebilirlik konularinda bazi hedefler belirlemistir.
Giintimiizde yaganan teknolojik gelismeler ve yasanan gelismelerin egitim ve istihdama etkisi géz ardi
edilemez. Bu c¢alismada AB’de yasam boyu 6grenmenin hedefleri kapsaminda AB iilkelerinde yasanan
teknolojik gelismeler, egitim ve istihdam gostergeleriyle performanslari degerlendirilerek 6n plana ¢ikan

ve geri planda kalan {ilkeler degerlendirilmistir.

Bu calisgmanin amaci dijitallesen diinyada yasam boyu 6grenme kapsaminda dnem teskil eden bazi
teknoloji, egitim ve istihdam verileriyle AB iilkelerinin CRITIC tabanli Gri iliskisel analiz yontemiyle
performans degerlendirmesi yapmaktir. Ozellikle ¢agimizin getirdigi dijital becerilerle egitim alan ve is
hayatinda yer almaya yakin yiikksekogretim diizeyindeki bireylerin egitim degiskenleri, yeni mezun
istihdamy, ileri egitimli issizlik, egitime harcanan devlet harcamalarinin GSY1H igindeki pay1, teknolojinin
istihdamdaki etkilerini gosteren BIT Sektoriinin GSYIH icindeki payr ve BIT uzmanlarinin toplam
istihdamdaki pay1 vb. degiskenler caligma kapsamina dahil edilmistir. Calismaya dahil edilen degiskenler
yardimiyla, CRITIC yontemi bulgularina gére, en énemli ilk bes kriterin Yiiksekdgretime kayitli 6grenciler
(%12,11), Egitim ve 6gretimden erken ayrilanlar (%9,32), BIT Sektoriiniin GSYIH igindeki pay1 (%8,38),
fleri egitimli issizlik (%8,08), Toplam issizlik orani (- %7,08) oldugu gériilmiistiir. Bununla birlikte,
CRITIC yontemiyle elde edilen agirliklar kullanilarak Yapilan Gri Iliskisel Analiz bulgularinda ise Isvec,

Finlandiya, Ispanya, Danimarka, Malta, Almanya’nin teknoloji, egitim ve istihdam dengesini saglayarak
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performans siralamasinda 6nde yer aldiklari, Polonya, Letonya, Hirvatistan, Slovenya gibi iilkelerin de

sonlarda yer aldiklar1 bulgusuna ulagilmistir.

Anahtar Kelimeler: Yasamboyu Ogrenme, Dijitallesme, Istihdam, GIA Yontem.

1.Introduction

Today, the incredible development of Information and Communication Technologies (ICT) has
affected every sector and individual from different aspects. The fact that technology has become a
part of our daily lives has also changed the skills that individuals need to acquire and the
knowledge and skills that the business world seeks in individuals they want to employ. In addition,
the investments made by countries in the name of education in order to raise qualified individuals
and ensure that they live in prosperity are also very important in this process. Of course, it is
necessary to provide a balance between the skills that individuals acquire in higher education in
terms of having a profession in the society and reinforcing their intellectual knowledge and skills,

in order to meet the needs of the age and without worrying about the future of the youth.

Looking at the past, it has been seen that technological developments have great effects on social
structures and social roles of individuals. Technological developments, along with these effects,
have also caused changes in employment and wages. Considering the effects experienced so far,
it is seen that the technological changes experienced with digitalization are closely related to the

long-term workforce demand and the education needed to raise digitally equipped individuals.

Industry 4.0, which is described as a revolution in digitalization, has had many effects in many
areas of life and one of the areas where its effects are seen the most has been education (0z &
Ozdamar, 2020). In the Industry 4.0 revolution, eight features that are at the forefront of ensuring
the sustainability of education and increasing the quality are mentioned. These; global citizenship
skills, innovation and creativity skills, technology skills, interpersonal skills, personalized and self-
paced learning, accessible and inclusive learning, problem solving and collaborative learning, and
finally lifelong student-centered learning (WEF, 2019). Considering these foreground issues, it is
necessary for countries to keep up with the digital transformation and to meet social needs

according to the developments in order for the decisions and policies taken based on lifelong
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learning to be adopted by all segments of the society. In higher education institutions trying to
keep up with the digital transformation process in society, it is a necessity to train qualified
individuals by adapting to the change in order to compete in the global arena. In this process, while
meeting the needs of the society, the desire of young people to be employed in a job in which they
specialize without worrying about the future should not be forgotten. This adaptation process, on
the other hand, necessitates digital transformation, correct definition and following a correct

transformation strategy.

Technological changes in the business world require employers to have some technological skills
and knowledge with the features they seek in individuals to be employed. Digital skills, which are
among the skills that educators and scientific experts have stated as the most important skills, have
become very important in lifelong learning with the increase in online education opportunities
recently (European Commission, 2013). Acquiring digital skills is closely related not only in the
field of education, but also in many fields, especially in the economic, political and socio-cultural
fields. So much so that the level of having digital skills is often associated with employability
(Pirzada & Khan, 2013; Leahy, D., & Wilson, 2014; Van Laar et al., 2020).

When the literature is examined, it has been observed that the basic skills and characteristics that
the individual needs in lifelong learning are generally as follows: Desire for continuous learning,
feeling responsible for individual learning, learning to learn, reading comprehension, basic
counting skills, written and verbal communication skills, ability to use information technologies,
effective learning strategies, ability to develop oneself, effective use of problem solving and
critical thinking skills, research skills, social skills (Adams, 2007; Sahin et al., 2010).

Digital competencies addressed in the adopted revised resolutions; It includes confident, critical
and responsive use and interaction with digital technologies for learning, participation at work and
in society. Information and data literacy competencies are; communication and collaboration,
digital content creation (including programming), security (including digital well-being and
cybersecurity-related competencies), and problem-solving skills (Schola Europaea, 2018:29).

As a result of the development of information and communication technologies (ICT), remarkable
developments are observed in the daily and business lives of individuals; It is obvious that ICT
contributes to the welfare of countries, companies and individuals (YASED, 2012:131). In

addition, investments in information and communication technologies such as health and
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education investments positively affect the human development index scores of countries and
contribute to the economic development of countries (Gholami et al., 2010:79). Similarly, the
sufficient level of ICT infrastructure of the countries and the quality of the individuals who will
use this technology contribute to the global development of the countries (Rencber, 2018: 294).

It has been stated that technological change has multifaceted effects on work and employment.
While discussing the relationship between digitalization and employment, it is thought that there
may be job loss as digitalization replaces some jobs with its positive contributions (Atkinson and
Wu, 2017; UNDP, 2017; Petropoulos, 2018; Ozcan, 2019). McGuinness et al. (2021), contrary to
the idea that the technological transformation implemented in EU countries makes workers
unskilled; It has been found that technological transformation increases the dynamic skills of
employees. However, it has been found that individuals with creative, critical, analytical thinking
and problem solving skills are more likely to be white and gold-collar employees in their working
life (Surawski, 2019).

Colak and Ege (2013) evaluated the country's situation by developing growth performance indexes
for 2020 EU strategy targets with some growth indicators such as early school leavers, higher
education education, employment rate. Sentiirk (2015) examined the relationship between
education level, unregistered employment and employment rates for Turkey and emphasized that
the state should increase the number of educated employees with policies that will create new
opportunities for employment and that the employees should be qualified by giving the necessary
trainings. Zoroja and Pejic Bach (2016) clustered the ICT usage and global competitiveness index
data of EU member and candidate countries for 2011 using the k-means method, In order to
determine the difference between these clusters, they reached the conclusion that there is a

significant relationship between the index and indicators with the ANOVA method.

Fossen & Sorgner (2018) investigated the effects of the new wave of digitalization and artificial
intelligence on individual transitions in the US labor market and found that an individual's current
occupation is associated with a greater risk of digitization, a higher likelihood of changing
occupations or being unemployed. Tas (2018) evaluated the positive/negative effects of Industry
4.0 on working life and employment. As a result of the study, in addition to many advantages such

as making life easier, increasing work efficiency, and facilitating job control due to technological
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developments, employment problems such as unemployment and loss of income may be

encountered and solutions to these problems are discussed.

Stavytskyy et al. (2019) analyzed the Digital Economy and Society Index (DESI), which
characterizes the development of the digital economy. In the study, the effect of consumption index
and unemployment on DESI was tried to be determined by panel regression method by using data
from 28 European countries in the period of 2013-2018. The results showed that approximately
98% of the current value of DESI is determined by previous trends and a rapid break in the
development of the digital economy is unlikely. Erséz and Ozmen (2020) examined the effects of
the problems encountered in the digital transformation process of enterprises on employees, and
with the increase of technological transformation in the business world, directing the enterprises
to the necessary technological trainings in order to adapt to the digital order in order to eliminate
the risk of unemployment when employees do not have the necessary digital knowledge and skills,
and reached the conclusion that the power to use information technologies should be increased.
Radosavljevi¢, Andelkovi¢ & Krasulja (2020) investigated the effect of digitalization of the
employment process in companies on their work and It has been concluded that technological
developments close some jobs but create new, less labor-intensive jobs that require creativity and
critical thinking. In their study, Reljic, Evangelista, & Pianta (2021) looked at the relationship
between the diffusion of digital technologies, employment and skills, using sector-level data from
six major European economies (Germany, France, Spain, Italy, the Netherlands and the United
Kingdom) over the period 2009-2014.

When the literature is examined, it is seen that there are many studies that make use of MCDM
methods while addressing the relationship between digitalization, technology, education and

employment.

Dincer (2011) evaluated country performances with TOPSIS and WSA methods for EU member
and candidate countries with five macroeconomic variables, including unemployment criteria.
Brauers et al. (2013), 27 EU member countries used the MULTIMOORA method with their 2010
data and some education, economic and demographic indicators including employment,
unemployment and higher education variables and evaluated which countries are better prepared

for the EU 2020 strategies. Rengber (2018) measured the ICT development of the provinces in

564



Digitalization, Education And Employment Nexus Within The Scope of Life Long Learning: CRITIC Based Gray Relational
Analysis Application

Turkey for the period 2012-2016 with 11 indicators, including ICT access, use and capabilities,
and ranked the provinces according to these developments using the PROMETHEE method.

Ture et al. (2018) Evaluated the performances of 27 EU countries with VIKOR and TOPSIS
methods, with 22 criteria including some indicators such as economic, financial, demographic,
educational and innovation within the scope of 2020 EU strategies. Oralhan and Buyuktlrk (2019)
compared the innovation performances of countries with TOPSIS and MOORA methods, using
10 indicators including human resources, innovative environment, employment effects and the
values obtained from the 2018 European Innovation Index Scoring table of 28 EU member and
some candidate countries. Tire (2019) evaluated the welfare scores of 34 OECD countries with
the entropy-based gray relational analysis (GIA) method for a 15-year period (2000-2014) with

some quality of life indicators such as work-life balance, education-skills.

Yakut (2020), criteria weights were determined with the Entropy method using some data showing
the ICT usage of OECD countries for the period 2017-2019 and the ICT development of the
countries was compared with the MOORA and WASPAS methods. Arsic and Gajic (2021)
measured the advanced digital technology levels of EU countries with the Entropy supported
TOPSIS method. Koca (2021) evaluated the digital transformation performances of EU countries
with the 2018 Digital Transformation Scoreboard data. In the study in which the ARAS method
was used, it was concluded that the most successful countries in terms of digital transformation
performance were Finland, Denmark and Sweden. Torkayesh and Torkayesh (2021), using
indicators such as developed countries, G7 countries, ICT employment obtained from OECD data
sets, ICT product exports, ICT investment, ICT added value and internet access, were weighted
with the LBWA method and country performance values were determined by the MARCOS
method. Ciarlioglu (2022), within the scope of the Digital Economy and Society Index (DESI)
methodology, the EU countries determined their performance in 2021 using the Entropy method,
one of the MCDM techniques and with the MABAC method, the performance rankings of the
countries were made. Ecemis and Coskun (2022) evaluated the use of information technologies in
regions in Turkey for the period of 2014-2021 with the PSI-based WEBDA method, which is one
of the MCDM methods. Kaya et al, (2023), evaluated the performance of countries with cyclical
economy variables related to social growth of EU countries for 2019, such as criteria-weighted
income distribution, new graduate employment rate, young people who are neither in education
nor in employment with CRITIC and MEREC methods.
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2.Methodlogy

In the study, the performances of EU member countries were evaluated by using the Criteria
Importance Through Intercritera Correlation (CRITIC) based Gray Relational Analysis (GRA)
method, with technology usage, education and employment data. In this section, CRITIC and GRA

methods are briefly mentioned.
3.1. Criteria Importance Through Intercritera Correlation (CRITIC) Method

Multi-Criteria Decision Making (MCDM) methods are widely used in the academic and business
world. MCDM is the ranking of decision alternatives based on a set of criteria (Deng et al., 2011;
6985). The importance weights of the criteria considered while ranking the alternatives are
determined with the help of objective or subjective methods. The CRITIC method, which entered
the literature with the study of Diakoulaki et al. (1995), is one of the objective weighting methods.
In this method, both the standard deviation of the criteria and the correlation coefficient, which
shows the relationship with other criteria, are taken into account when calculating the weighting
coefficients for the criteria (Unlii et al., 2017; 71).

In the CRITIC method, firstly, the values of the decision variables are normalized by using equality
(1) for the benefit criterion and equality (2) for the cost criterion. Afterwards, the correlation
coefficient values of each criterion with the other criteria are calculated using the equation (3).
Finally, criteria weights are obtained by using equation (4) and equation (5) (Jahan et al., 2012:
413).

min
oo TN (1)
Uy = _max _ .,min
X; X;
] ]
max _ ..
oo U M 2)
y xmax _ xmin
ij ij

(i — 1) (ke — )

Pjk = — —, jk=1,.,n 3)
V2R — )2 X (T — Tie)?
9 =1 )
Wi = ) =1,..,n
g Z;cl=1 Ck /
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n

cj=0jZ(1—pjk), j=1,..,n (5)

k=1
3.2. Gray Relational Analysis (GRA) Method

The GRA method, which Deng (1982) brought to the literature, is used to analyze systems with
limited or incomplete information, similar to fuzzy set theory. The Gray Relationship concept in
the method is used for the state uncertainty between the elements in the system. Gray Relationship
Analysis is used to measure the relationship between criteria according to the level of similarity
between units or the difference in development trends (Feng e Wang, 2000: 136). The GRA
method is an important classification, rating and decision-making method used for performance
measurements of units. One of the most important advantages of this method is that satisfactory

results can be achieved using a small amount of data (Aygin, 2019: 132-133).
The steps of the GRA method are as follows (Wen, 2004: 21-27).

Step 1: Creating the decision matrix.

x1(1) x(2) .. xi(n)
$n (D) En(2) e Xm()

Step 2: Creating the reference series

The reference series is created using equation (7). The value of x_0 (j) in the equation is j.

represents the largest value of the criterion among the normalized values.
Xo = (xo(j)), j=1,..,n (7)
Step 3: Normalization process and obtaining the normalized matrix

Since the data belonging to the criteria have different units, the normalization process is applied
to make the data comparable. After the normalization process, all values belonging to the criteria

take a value between 0 and 1. The normalization process can be in three different situations.

I. Benefit status: Equation (8) is used in the normalization process, since a benefit-oriented

criterion is required to take the maximum value.
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o _m() = wGm
i xi(j)max _ xi(j)min

(8)

ii. Cost status: Equation (9) is used in the normalization process since the criterion is required to

be the minimum value in cost-oriented criteria.

0 Lot 10
i xi(j)max _ xi(j)min

€))
iii. Optimal situation: Equation (10) is used when considering the ideal value.

1) = ()
"7 (e = 20, ()

(10)

Step 4: Creating the absolute value matrix

By using equation (11), the absolute difference between the normalized values of the reference
series and the values of the normalized decision matrix is found and the absolute value matrix

shown in equation (12) is obtained.

Agi= x() — x; () (11)
Ao1 (1) Ap1(2) .. Apr(M)
Ag;= Aoz:(l) Aozz(z) A02:(") (12)
AOm(l) AOm(z) AOm(n)

Step 5: Creating the gray relational coefficient matrix

It is calculated using equation (13). The “C” in the formula is expressed as the contrast control
coefficient or the discriminant coefficient. The value of this coefficient is between 0 and 1. The
closer the value is to 1, the higher the contrast, and the closer to 0, the lower the contrast. In many

studies, the contrast coefficient was generally taken as 0.5 (Aycin, 2019: 138).
Step 6: Calculating gray relationship degrees

Gray relational grades, which represent the measure of similarity between the reference series and
the compared series, are calculated using equation (14) if the criterion weights are of equal
importance. If there are criteria with different weights, this value is calculated with the help of

equation (15). In this equation, w_i (j) is j. stands for criteria weight.
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o =2 Yar() s
j=1
T =) i) Yor ()] (15)
j=1

3.Dataset and Findings

The aim of this study is to measure and rank performance by using CRITIC-based GRA approach

for 2020 according to some education, technology and employment criteria of EU Countries. For

this purpose, education, technology and employment data were evaluated especially for university-

level and newly graduated youth who are currently preparing to enter the business life, and youth

unemployment and education indicators of young people who play an active role in the

digitalization process were used. In the study, all EU member states were taken as an alternative

set.

Table 1. The criteria set used in the study.

Code Variable Source
Education
El Early leavers from education and training (%) Eurostat
E2 Adult participation in learning (%) Eurostat
E3 Students enrolled in higher education Eurostat
E4 Share of government expenditures on education in GDP (%) WDI
E5 Employee participation rate in education (%) Eurostat
Technology
T1 Internet usage of people(%) Eurostat
T2 Internet users for online course(%) Eurostat
T3 Share of ICT Sector in GDP (%) WDI
T4 Share of ICT specialists in total employment (%) WDI
T5 People who use the internet to search for and apply for jobs Eurostat
(%)
Employment
eml New graduate employment rate Eurostat
em2  Young people who are neither in employment nor in education Eurostat
em3  Young people who are neither in employment nor in education Eurostat
em4  highly educated unemployment WDI
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The optimization aspect of the criteria discussed in the study is given in Table 2. Optimization
aspects of the criteria were taken into account with the creation of the decision matrix. and the

normalized matrix was obtained with the help of equation (1) and equation (2).

Table 2. Normalized matrix

El E2 E3 E4 E5 T1 T2 T3 T4 T5 em em em em

mn ma ma ma ma ma ma ma ma ma min ma min min
k k k k k k k k k k

Belgi 05 02 O01 08 02 07 05 02 05 02 07 07 08 08
um 724 318 569 869 474 498 675 267 357 981 866 547 028 017
64 84 88 78 92 25 99 21 14 /8 67/ 17 17 75

Bulga 0,2 00 00 02 00 O 01 08 02 00 O7 06 04 08

ria 318 217 669 309 234 340 441 321 517 666 415 014 974
84 39 7 58 11 33 3 43 74 67 09 08 36
Czec 06 01 00 04 01 06 02 03 03 00 1 08 09 1
hia 086 630 951 864 872 119 303 744 928 437 733 436
9% 43 04 86 91 3 81 94 57 84 15 62
Denm 04 06 00 08 07 1 05 02 06 1 08 07 08 06
ark 855 884 917 058 826 213 834 25 735 873 785
07 06 28 97 09 68 01 85 24 01
Germ 04 02 1 o3 03 08 03 02 04 00 09 09 08 08
any 275 427 832 745 470 282 510 821 866 266 353 309 885
36 54 92 82 18 83 12 43 09 67 1 86 6

Eston 05 05 00 08 06 06 O7 07 08 04 07 06 07 06
ia 434 652 114 550 287 631 140 267 035 726 133 684 746 696
78 17 37 37 63 58 64 21 71 75 33 64 48 25

Irela 0,7 03 00 O o4 o7 05 05 06 05 07 06 05 07

nd 971 623 700 715 315 015 668 785 238 8 630 633 337
01 19 52 72 79 54 02 71 1 73 8 28
Greec 08 01 02 03 01 02 03 00 O 01 O 0 06 O
e 840 123 429 292 438 792 912 060 684 126
58 19 03 38 13 98 2 73 24 76
Spain 0 03 06 03 03 08 08 O 03 04 01 03 04 01
623 532 660 979 087 982 214 391 4 962 295 311
19 71 93 93 72 13 29 18 26 77 64
Franc 05 04 08 05 05 07 05 03 04 03 06 05 06 06
e 797 347 375 896 250 126 404 076 464 413 4 390 197 262
1 83 24 81 84 32 04 92 29 23 84 18 33
Croat 1 00 00 05 00 02 03 03 03 03 06 05 05 06
ia 797 471 995 869 863 220 623 035 093 733 471 492 114

1 13 09 57 16 67 48 71 64 33 7 9% 4

570



Digitalization, Education And Employment Nexus Within The Scope of Life Long Learning: CRITIC Based Gray Relational
Analysis Application

Itay 02 02 06 02 02 02 03 02 02 02 05 00 O 0,6
101 246 182 874 307 733 939 226 857 751 533 512 143
45 38 64 69 69 33 39 72 14 68 33 13 98
Cypr 03 01 00 O7 O01 O7 O6 01 01 01 06 06 03 06
us 260 340 139 272 438 242 002 619 964 399 666 388 943 390
8 58 79 73 13 11 33 43 29 81 67 14 66 53
Latvi 06 02 00 07 02 06 02 04 03 02 06 06 09 04
a 376 028 219 051 508 575 432 979 035 320 333 522 084 398
81 99 9 6 36 44 01 76 71 23 33 91 51 42
Lithu o7 02 00 02 03 04 05 01 02 03 06 05 06 07
ania 536 246 302 142 143 526 062 214 321 116 066 283 478 366
23 38 5 88 81 32 16 5/ 43 01 67/ 02 8/ 86
Luxe 05 05 O o4 05 09 07 O5 07 03 07 06 09 06
mbou 652 543 594 719 929 191 870 678 253 2 900 507 814
rg 17 48 59 06 82 14 45 57 44 27 04 6
Hung 02 01 0O 04 01 05 03 05 03 03 09 07 06 09
ary 826 485 848 078 772 126 515 688 214 691 358 338 575
09 51 46 62 58 32 93 26 29 28 49 03 94
Malta 02 03 00 06 05 05 06 1 04 03 08 1 0,7 08
463 623 029 805 083 859 282 285 042 8 535 471
77 19 36 9 61 65 05 71 51 21 4
Nethe 06 06 02 05 08 08 05 02 06 05 08 09 1 0,8
rland 521 449 841 405 729 371 512 631 964 500 466 272 856
S 74 28 72 41 1 93 82 58 29 16 67 24 02
Austr 05 03 01 04 04 O6 04 00 04 02 O7 09 08 08
ia 724 876 266 840 682 094 805 870 464 345 733 029 028 165
64 81 8 3 27 74 715 45 29 8 33 65 17 68
Polan 0,7 00 04 05 01 04 01 01 02 00 09 07 07 09
d 681 978 224 135 605 568 425 153 678 294 6 493 887 477
16 26 71 14 35 42 8 85 57 02 26 32 32
Portu 05 03 01 04 03 02 04 02 03 03 07 05 07 05
gal 144 260 139 692 444 842 188 044 571 135 066 606 676 670
93 87 13 88 82 11 03 53 43 19 67/ 47 06 61
Roma 0,0 O 01 01 O 02 O 02 00 O o7 05 01 09
nia 289 637 449 912 125 892 666 876 126 201
86 4 63 28 51 86 67/ 01 76 18
Sloe 08 02 00 06 03 05 02 01 04 02 08 07 09 08
nia 623 681 211 535 311 768 400 680 285 364 4 520 225 284
19 16 71 63 04 42 93 16 71 97 22 35 02
Slova 06 00 00 03 00 06 02 02 03 03 07 07 06 07
kia 086 652 400 710 735 933 354 955 928 272 266 520 478 978
%6 1v 18 07 79 33 381 47 57 61 67/ 22 87 3
Fina 05 09 00 06 1 09 1 05 1 09 06 07 08 07
nd 652 528 881 830 417 242 312 6 169 169 140
17 99 5 47 54 91 88 81 01 04
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Swed 06 1 01 1 o9 09 o077 O7 09 07 06 08 09 06
en 014 362 565 445 525 874 821 238 066 490 718 735
49 85 22 61 25 49 43 73 67 57 31 7

In this section, the correlation matrix of the criteria calculated with the help of equation (3) is given
in Table 3. When the values in the table are examined, some criteria (E2*E5, E2*T1, E2*T2,
E2*T4, E2*T5, E5*T4, E5*T5, E4*is3, E5*is3, T1*T4, T2*T5, eml*em2, empl*emp4,

em2*emp4) appear to be closely related.

Table 3. Correlation coefficients of the criteria

Crit E1 E2 E3 E4 E5 T1 T2 T3 T4 T5 eml em e e
eria 2 m m
3 4

El 1
E2 0,07 1

8
E3 - - 1

0,24 0,03

5 1

E4 015 052 -
9 1 0,18

E5S5 010 098 001 047 1

T1 005 0,70 0,07 047 072 1

T2 - 0,77 001 041 0,74 06 1
008 0 3 1 7 40
0
T3 0,31 023 029 00 017 1

0,13 8 0,36 5 4 83 9

T4 0,16 0,88 - 048 087 0,7 065 047 1
3 9 0,11 5 1 32 5 1

5
T5 009 084 - 040 082 06 068 023 07 1
8 0 015 7 3 13 6 1 38
4
eml 003 - - 012 002 01 - 032 02 - 1
6 002 016 1 8 12 033 8 45 010
9 7 9 8
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em2 0,03 028 - 0,36 034 04 003 039 04 013 077 1
4 6 021 5 6 75 4 1 79 3 9
5

em3 052 050 - 054 054 05 024 018 05 032 033 06 1
3 3 021 3 26 76 1 5 65 5 0 36
7

em4 - - - - - 00 - 030 0,1 - 093 0,7 0, 1
0,06 006 015 0,01 002 11 035 6 92 015 8 10 16
1 7 0 4 3 9 7 9

Table 4. CRITIC method weighting results and criteria importance rankings

Toi Sira
El 0,093246 2
E2 0,057958 13
E3 0,121124 1
E4 0,065658 7
E5 0,060407 11
T1 0,060404 12
T2 0,068098 6
T3 0,083888 3
T4 0,050375 14
T5 0,064588 8
eml 0,07088 5
em2 0,060538 10
em3 0,061978 9
em4 0,080857 4

In the findings obtained as a result of the application of the CRITIC method, the most important
first five criteria are students enrolled in higher education (12.11%), those who leave education
and training early (9.32%), the share of the ICT sector in GDP (8.38%), unemployment with
advanced education (8.08%), total unemployment rate (- 7.08%).

The weights of the criteria were calculated using Equation 3, Equation 4 and Equation 5, and the
results are given in Table 4.

With the help of Equation (11)-(12), the absolute value matrix was created. Afterwards, the gray
relational coefficient matrix was created with the help of equality (13) using the contrast coefficient
(which was taken as 0.5), and finally, with the help of equations (14) and (15), the gray relation

degrees were calculated and the alternatives were ranked. The results are in Table 5.
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Table 5. Gray relational degrees and their order

Countries Degree Rank | Countries Degree Rank
value value
Belgium 0,474797674 13 Lithuania 0,415554771 26
Bulgaria  0,449616759 20 Luxembourg 0,511890629 10
Czechia 0,425600671 23 Hungary 0,451909359 19
Denmark  0,564037886 4 Malta 0,546368528 5
Germany 0,538005534 6 Netherlands 0,516255603 8
Estonia 0,52767858 7 Austria 0,454664012 17
Ireland 0,462886614 15 Poland 0,412764125 27
Greece 0,477394171 12 Portugal 0,434219553 21
Spain 0,606839242 3 Romania 0,456991764 16
France 0,515806373 9 Slovenia 0,422756814 24
Croatia 0,417716233 25 Slovakia 0,43096747 22
Italy 0,496077704 11 Finland 0,638614142 2
Cyprus 0,47001829 14 Sweden 0,648996564 1
Latvia 0,453097473 18

Table 3 shows that Sweden, Finland, Spain, Denmark, Malta, Germany, Estonia, the Netherlands
and France take the first place. When we look at the common characteristics of these countries,
which took place before other countries in the ranking, it is seen that Sweden, Finland and
Denmark have high values in maximization-oriented criteria, Spain has low values in
minimization-oriented criteria, and Malta is important in some both-sided criteria. appear to have
values. It is seen that Poland, Latvia, Croatia, Slovenia, Czechia, Slovakia, Portugal and Bulgaria
take the last place. It is seen that these countries have minimum values in maximization-oriented

values and close to maximum values in minimization-oriented criteria.

4.Conclusion

Lifelong learning; It is expressed as all kinds of learning activities undertaken throughout life in
order to develop knowledge, skills and competencies in a personal, social, and/or employment-
related perspective (Duman, 2003). As it can be understood from the definition, lifelong learning
includes all of the education, training and learning activities that enable the development of

knowledge and competences. The aim of lifelong learning is to enable individuals to adapt to the
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knowledge-based society and to ensure their active participation in all phases of life, socially and

economically, by improving their knowledge and skills while continuing their lives.

Information, which is the source of change in the digital information age and digital societies, has
reached incredible dimensions with globalization. The fact that this change and transformation is
inevitable has given different responsibilities to both countries and individuals, as the education
system has the capacity to respond to these changes. For this reason, although lifelong learning
exists for the development of individuals and societies, it is foreseen that the outcomes of this
learning should be handled separately in terms of individuals and societies.

It would be appropriate for individuals to consider lifelong learning in a personal, social and
professional context. Individuals can achieve their personal, social and professional development
through lifelong learning. In a personal context, lifelong learning aims to enable the individual to
perform better in the field of interest and to ensure his own personal development. The individual
is exposed to a number of physical, psychological and sociological factors during this
development. In the social context, lifelong learning aims to bring together a group to share
knowledge and improve existing knowledge for a specific purpose. In this process, the individual
develops social skills and communicates with other individuals. In the professional context,
lifelong learning aims to develop functional knowledge so that the individual can perform better
in the profession. In this sense, universities should cooperate with institutions, organizations and
other organizations (Dowling et al., 2004). From a social point of view, it is seen that lifelong
learning has many socio-economic outcomes. Increasing the level of welfare, power gained by
increasing the level of social knowledge and skills, competitiveness, economic power gained with
the increase in human capital power, systematizing learning in learning societies, etc. appears to
have contributed a lot. However, while there may be many negative outcomes such as not being
able to benefit from the conveniences brought by innovations, social exclusion, job loss for
individuals who cannot adapt to developments in lifelong learning, it is inevitable for societies that
are closed to innovations and learning to encounter many negative social and economic situations.
However, for individuals who cannot adapt to developments in lifelong learning, there may be
many negative outcomes such as not being able to benefit from the conveniences brought by
innovations, social exclusion, and job loss, moreover, it is inevitable for societies that are closed

to innovation and learning to encounter many negative social and economic situations.
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In the globalizing economy, with education being seen as an important competitive advantage, the
need for employees who can improve their professional skills and adapt to new conditions is also
increasing. With the developing technologies, the development of human resources, that is, the
workforce that is highly qualified and motivated for lifelong learning, becomes more important
than before. This situation increases the importance of higher education institutions especially in

creating and providing employment and professional development.

In this study, performance evaluation of EU countries with CRITIC-based Gray relational analysis
method was made with some technology, education and employment data that are important within
the scope of lifelong learning in the digitalized world. In particular, the education variables of
individuals at higher education level who are educated with digital skills brought by our age and
close to taking part in business life, employment of new graduates, unemployment with advanced
education, the share of government expenditures spent on education in GDP, the share of the ICT
Sector in GDP, which shows the effects of technology on employment, and the share of ICT
experts in total employment. etc. variables are included in the scope of the study. As a result of the
study, according to the findings of the CRITIC method, the most important first five criteria are
students enrolled in higher education (12.11%), those who leave education and training early
(9.32%), the share of the ICT sector in GDP (8.38%), unemployment with advanced education.
(8.08%), Total unemployment rate (-7.08%). However, in the Gray Relational Analysis findings
using the weights obtained by the CRITIC method, Sweden, Finland, Spain, Denmark, Malta,
Germany took the lead in the performance ranking by providing the balance of technology,
education and employment, it has been found that countries such as Poland, Latvia, Croatia, and
Slovenia are also in the last place.

According to the findings of the study, it is seen that Sweden, Finland and Denmark are in a better
position than other countries in terms of maximization-oriented criteria, namely students enrolled
in higher education, the share of the ICT sector in GDP, online education expenditures and
government expenditures on education, that is, investments in education and technology are at the
forefront. It has been seen that Spain, which has low values in the minimization-oriented criterion,
is in better condition than other countries by minimizing the total and advanced education
unemployment rates. However, it is seen that Malta has important values in some criteria in both
directions. It is seen that Poland, Latvia, Croatia, Slovenia, Czechia and some countries, which are

in the last place in the performance ranking, have minimum values in maximization-oriented
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values and close to maximum values in minimization-oriented criteria, in other words, the
importance given to education and technology is less and unemployment rates are higher compared

to other countries.

In the light of the findings of the study, following investments and policies that support education
and training in some countries, especially by integrating technology into education, will bring new
employments to individuals, increasing knowledge and skills. Therefore, in lifelong learning, the
development of countries will be possible with a different perspective created by technological
developments.
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