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This paper examines the role of education as a key driver of the
knowledge economy and its impact on global economic development. The
study applies a comparative approach, analyzing groups of countries with
different socio-economic contexts, including European states, highly
developed economies, and Middle Eastern countries. The analysis is based on
international indices such as the Index of Economic Freedom (IEF),
complemented by the concept of information entropy as a measure of
uncertainty within educational and socio-economic systems. The paper also
highlights Ukraine’'s position within global transformations. Despite
structural challenges such as underfunding, uneven access to information
resources, and external informational pressures, Ukraine shows potential for
development through digitalization, international integration, and human
capital growth. Strategic reforms aimed at reducing informational entropy,
strengthening institutional capacity, and enhancing international cooperation
are essential for transforming education into a catalyst of economic resilience
and sustainable progress.

Keywords: education; knowledge economy; economic freedom; human
capital; international integration.

The development of education has become a fundamental driver of
the knowledge economy, which is characterized by the intensive use of
information and communication technologies, the crucial role of
innovation, and the growing importance of research. In today’'s global
context, where knowledge is regarded as a strategic resource, education
plays a key role in ensuring sustainable economic development and
strengthening the competitiveness of nations.

Education not only prepares highly qualified specialists but also
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fosters innovation, supports scientific research, increases productivity,
and contributes to social equity. The integration of digital technologies
into the educational process creates new opportunities for access to
knowledge, human capital development, and economic growth.

At the same time, the interplay between education and the
knowledge economy requires deeper analytical understanding,
particularly in the light of globalization and international integration.
Comparative analysis of countries with different socio-economic contexts
and educational models makes it possible to identify common trends,
regional specifics, and the factors that determine the effectiveness of
educational policies.

This article aims to explore the international dimension of the
relationship between education and economic development by analyzing
groups of countries with diverse development trajectories and by
assessing their position in global indices of human capital, economic
freedom, innovation, and information entropy.

Literature Review and Methodology. The relationship between
education and economic development has been widely discussed in
economic and social sciences. A growing body of literature emphasizes
that human capital is a decisive factor in shaping the knowledge
economy, where innovation, information technologies, and scientific
research serve as the key drivers of growth [2; 3]. International
organizations such as UNESCO, the World Bank, and the OECD highlight
the importance of education not only as a social institution but also as a
strategic resource for enhancing productivity, competitiveness, and
social cohesion.

In recent years, particular attention has been paid to the role of
information systems and the concept of entropy in assessing the
uncertainty and complexity of educational and economic processes.
Entropy is increasingly viewed as a measure of information quality,
accessibility, and stability, which directly influences decision-making
processes and institutional efficiency. This perspective enables a deeper
understanding of the external informational challenges that shape
education systems in both developed and developing countries.

The methodological framework of this study combines both
comparative and quantitative approaches in order to capture the
complexity of the relationship between education and economic
development. Comparative analysis allows for the identification of
similarities and differences across countries with diverse socio-
economic models, while quantitative indicators ensure that these
observations are grounded in empirical evidence.

For empirical evaluation, the Index of Economic Freedom (IEF) was
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employed as the central measure, as it reflects institutional conditions
that are critical to the functioning of the knowledge economy, including
property rights protection, regulatory efficiency, market openness, and
transparency. To provide additional context, auxiliary indices such as the
Human Development Index (HDI) and the Global Innovation Index (Gll)
were also considered in the discussion of broader international trends.
The concept of information entropy was applied as a complementary tool
to assess the degree of uncertainty and disorder in educational and
socio-economic systems, thereby linking informational dynamics with
institutional performance.

To ensure comparability, countries were grouped according to both
their geographic proximity and their level of development. The first group
included European neighboring states (Poland, France, Germany), which
share historical and cultural linkages as well as EU-driven integration
processes. The second group consisted of highly developed economies
with global influence (United States, United Kingdom, China),
representing diverse approaches to innovation, education policy, and
technological leadership. The third group involved Middle Eastern
countries with distinct socio-political contexts (Turkey, Israel, Saudi
Arabia), selected to highlight the role of institutional diversity in shaping
the education—economy nexus.

This grouping provided a balanced framework for analysis,
enabling a cross-regional comparison that reveals both structural
commonalities and unique trajectories. By combining institutional
indicators with entropy-based measures, the methodology not only
evaluates the current state of education systems but also captures their
capacity to adapt to uncertainty and to contribute effectively to the
development of the knowledge economy.

The comparative analysis of the selected country groups highlights
the strong interconnection between education, economic freedom, and
innovation capacity. Countries with high levels of economic freedom
generally demonstrate more consistent educational policies, stronger
institutional support for research, and greater integration of digital
technologies into learning. In such contexts, the education system
becomes not only a mechanism for preparing specialists but also an
active contributor to innovation, knowledge transfer, and the creation of
new economic opportunities.

The Index of Economic Freedom (IEF) proved to be a reliable
indicator of the institutional conditions under which the knowledge
economy develops. Nations such as the United States, Germany, and
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France, which occupy higher positions in the IEF ranking, provide
favorable environments for entrepreneurship, transparent regulatory
frameworks, and effective protection of property rights. These elements
create a virtuous cycle: secure property rights and efficient markets
stimulate private investments in education, while an advanced education
system in turn generates skilled labor and new technologies that
strengthen economic freedom.

In contrast, countries with lower IEF scores face structural barriers
that constrain both economic activity and the development of education
systems. Weak regulatory frameworks, insufficient protection of
property rights, and higher levels of corruption undermine incentives for
long-term investment in human capital. As a result, the education sector
often lacks resources for modernization, which negatively affects
innovation capacity and limits participation in the global knowledge
economy.

This correlation becomes especially evident when comparing
countries across different levels of development. While advanced
economies tend to reinforce the synergy between education and
economic freedom, emerging economies often struggle to overcome
institutional weaknesses that increase systemic uncertainty and reduce
efficiency (Table 1).

Table 1

Country rankings according to the Index of Economic Freedom

The Index of Economic Freedom

" g g g

o | 2 2 2| | & s | | E| S| E|- |2

s |2 |2 B 3| 8| 3 8| 2 8| = |5g| 8

Nef Country | 5 1= 188 & 5| 2| 2| | 2| | B|ES S

= 2 SE|l £ M ) = « = > = 2 3| =

5 5, 238 = . = B 8 o s 9 > = 5

g | & sl 3| & z | 2| 5| 8 s | B | EF| =

O | & =l o G} = g 3 5 & £

M = =

1. Ukraine 54.1 39.7 | 33.8 | 314 | 89.1 | 445 | 73.6 | 61.1 | 60.7 | 71.2 | 78.6 | 35.0 | 30.0
2. Poland 68.7 | 723 | 60.6 | 547 | 73.6 | 419 | 783 | 78.7 | 55.7 | 79.1 | 79.2 | 80.0 | 70.0
3. France 65.9 | 93.8 | 759 | 85.5 | 52.1 0.5 39.1 819 | 588 | 79.1 | 79.2 | 75.0 | 70.0
4. | Germany | 76.1 | 95.7 | 89.4 | 953 | 59.9 | 345 | 904 | 87.2 | 52.3 | 79.5 | 79.2 | 80.0 | 70.0
5. USA 721 | 95.7 | 75.7 | 779 | 75.9 | 54.5 0.0 875 | 75.8 | 82.3 | 75.2 | 85.0 | 80.0
6. UK 727 | 96.2 | 87.1 | 859 | 654 | 463 | 22,6 | 79.1 | 62.1 | 83.0 | 84.2 | 80.0 | 80.0
7. China 48.0 | 43.7 | 393 | 374 | 71.2 | 642 | 11,1 | 68.8 | 57.2 | 70.0 | 73.2 | 20.0 | 20.0
8. Turkey 56.9 | 42.0 | 394 | 25,6 | 74.7 | 63.8 | 59.2 | 634 | 47.1 | 619 | 75.6 | 70.0 | 60.0
9. Israel 68.0 | 832 | 652 | 850 | 60.4 | 484 | 23,1 | 81.1 | 56.5 | 84.8 | 78.8 | 80.0 | 70.0
10. Saudi 55.5 | 46.7 | 50.7 | 358 | 99.3 | 573 | 17,9 | 68.1 | 41.2 | 79.0 | 74.8 | 45.0 | 50.0

Arabia

Source: developed by the author
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At the same time, the analysis of information entropy revealed its
significance as a complementary indicator of the quality and stability of
educational and economic systems. While traditional indices such as HDI
or IEF measure institutional and structural aspects of development,
entropy provides an additional perspective by capturing the degree of
uncertainty and disorder within information and decision-making
processes. In educational contexts, high levels of entropy may reflect
information overload - where excessive and fragmented data
complicates the process of identifying relevant knowledge or information
scarcity, which limits access to necessary resources and creates
learning gaps. Both conditions undermine efficiency and weaken the
ability of education systems to serve as a driver of the knowledge
economy.

The comparative findings demonstrate that countries with higher
levels of economic freedom tend to exhibit lower entropy. This correlation
suggests that transparent institutions, effective governance, and robust
digital infrastructure help to reduce informational uncertainty, leading to
greater consistency and homogeneity in educational and economic
strategies. By contrast, in states with limited economic freedom, such as
Turkey, higher entropy values indicate greater variability, uncertainty,
and fragmentation of development approaches. In such environments,
inconsistent access to information and weak institutional support create
systemic instability, which not only hampers educational progress but
also constrains innovation and broader economic development.

The relationship between entropy and economic freedom therefore
provides valuable insights: reducing systemic uncertainty is not merely a
technical challenge but a strategic priority for strengthening the
resilience of education systems and their capacity to contribute to
sustainable economic growth (Table 2).

Taken together, the findings suggest that reducing informational
entropy and strengthening economic freedom are mutually reinforcing
processes. When uncertainty in information flows is minimized,
education systems are able to function more efficiently, ensuring better
access to knowledge, higher quality of learning outcomes, and stronger
alignment with the needs of the labor market. At the same time,
transparent institutions and open economic frameworks create the
incentives and stability required for long-term investment in human
capital.
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Entropy value according to the Index of Economic Freedom

The Index of Economic Freedom
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1. Ukraine | 39.7 | 33.8 | 31.4 | 89.1 | 445 | 73.6 | 61.1 | 60.7 | 71.2 | 78.6 | 35.0 | 30.0 2.416994
2. Poland 723 | 60.6 | 54.7 | 73.6 | 419 | 783 | 78.7 | 557 | 79.1 | 79.2 | 80.0 | 70.0 2.468599
3. France 93.8 | 759 | 855 | 52.1 0.5 | 39.1 | 819 | 58.8 | 79.1 | 79.2 | 75.0 | 70.0 2.37752
4. | Germany | 95.7 | 894 | 953 | 59.9 | 345 | 90.4 | 87.2 | 523 | 79.5 | 79.2 | 80.0 | 70.0 2.453648
5. USA 957 | 7577 | 779 | 759 | 545 | 0.0 87.5 | 75.8 | 823 | 75.2 | 85.0 | 80.0 2.389867
6. UK 96.2 | 87.1 | 859 | 654 | 463 | 22,6 | 79.1 | 62.1 | 83.0 | 84.2 | 80.0 | 80.0 2.46372
7. China 437 | 393 | 374 | 71.2 | 642 | 11,1 | 68.8 | 57.2 | 70.0 | 73.2 | 20.0 | 20.0 2.378404
8. Turkey 42.0 | 394 | 256 | 747 | 63.8 | 59.2 | 634 | 47.1 | 619 | 75.6 | 70.0 | 60.0 2.476612
9. Israel 83.2 | 652 | 85.0 | 60.4 | 484 | 23,1 | 81.1 | 56.5 | 84.8 | 78.8 | 80.0 | 70.0 2.450613
10. Saudi 46.7 | 50.7 | 358 | 993 | 573 | 17,9 | 68.1 | 41.2 | 79.0 | 74.8 | 45.0 | 50.0 2.449237

Arabia

Source: developed by the author

A transparent, innovation-oriented environment not only facilitates
economic growth but also enhances the ability of education systems to
respond effectively to global challenges such as digitalization,
globalization of labor markets, and the growing demand for lifelong
learning. In this way, education becomes both a beneficiary of favorable
economic conditions and a driver of structural transformations that
improve resilience and competitiveness at the national and international
levels.

Ukraine’s position in international indices reflects both significant
challenges and emerging opportunities for the development of its
education system within the knowledge economy. Although the country
lags behind highly developed economies in terms of economic freedom
and innovation capacity, it demonstrates gradual progress in
digitalization, human capital development, and the integration of new
technologies into the learning process.

The key challenges for Ukraine remain structural and systemic,
reflecting long-standing weaknesses in the governance of the education
sector. Limited public funding constrains the ability of universities and
schools to modernize infrastructure, adopt innovative teaching methods,
and invest in research. This financial gap widens inequalities between
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institutions, as leading universities in major cities have greater access to
resources, while regional institutions struggle to maintain basic quality
standards. Uneven access to modern information resources further
exacerbates disparities, particularly between urban and rural areas,
creating an imbalance in opportunities for students and teachers.
Moreover, the destabilizing influence of external informational
pressures, including disinformation and the manipulation of public
discourse, contributes to higher levels of entropy within the system,
reducing trust in institutions and complicating evidence-based policy-
making. Another crucial challenge lies in aligning educational programs
with the rapidly evolving demands of the labor market, especially in
sectors driven by digitalization and innovation. Without adaptive
governance and regular curriculum updates, there is a risk of widening
the skills gap and limiting the employability of graduates.

At the same time, Ukraine holds substantial opportunities that, if
strategically utilized, could transform these challenges into drivers of
progress. The country’s integration into the European Higher Education
Area and participation in EU initiatives such as Erasmus+ and Horizon
Europe open pathways for institutional modernization, capacity building,
and knowledge transfer from leading European partners. Expanding
digital learning practices, particularly through blended and distance
education, provides a means to bridge regional disparities and ensure
continuity of education in times of crisis. Strengthening international
research cooperation can also foster joint innovation projects and
enhance the visibility of Ukrainian science within the global academic
community. Furthermore, prioritizing the development of human capital,
by investing in teacher training, promoting STEM education, and
encouraging lifelong learning can significantly improve the adaptability,
resilience, and competitiveness of the national education system. Taken
together, these opportunities create a window for Ukraine not only to
catch up with international standards but also to position education as a
strategic driver of economic recovery and long-term development.

Overall, Ukraine's position within global transformations is
characterized by a dual dynamic: while the country faces considerable
constraints, it also possesses the potential to transform education into a
strategic instrument for sustainable economic growth and international
competitiveness.

Conclusions. The study reaffirms the critical role of education in
fostering the knowledge economy and supporting sustainable economic
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growth. Comparative analysis has shown that higher levels of economic
freedom correlate with lower informational entropy, reflecting greater
consistency in educational policies, better institutional performance, and
stronger innovation capacity. Conversely, in countries with weaker
institutional frameworks and limited economic freedom, higher entropy
translates into fragmented development strategies, inefficiencies in
knowledge transfer, and reduced competitiveness.

For Ukraine, the findings reveal a dual reality of systemic
challenges and significant opportunities. Structural weaknesses such as
underfunded institutions, uneven access to information resources, and
the destabilizing influence of external informational pressures
undermine stability and generate higher entropy within the education
system. At the same time, the need to adjust educational programs to the
dynamic demands of the labor market exposes gaps in adaptive
governance and limits the country’s ability to prepare graduates for
knowledge-intensive industries.

Despite these constraints, Ukraine has considerable potential to
reposition education as a strategic driver of national development.
Deeper integration into the European Higher Education Area and
participation in EU programs create opportunities for institutional
modernization and knowledge transfer. Expanding digital education
practices can bridge regional disparities and improve accessibility, while
strengthening international research cooperation will accelerate
innovation and enhance Ukraine’s visibility in the global academic arena.
Furthermore, prioritizing human capital through targeted investments in
teacher training, STEM education, and lifelong learning can significantly
improve adaptability and resilience.

To fully unlock this potential, several policy directions are
recommended. First, Ukraine must increase and diversify funding for
education, ensuring not only basic provision but also strategic
investments in digital infrastructure and innovation capacity. Second,
reducing informational entropy requires the establishment of reliable
systems for filtering, verifying, and managing information flows in
education, thereby improving decision-making and institutional trust.
Third, closer cooperation between universities, research institutions, and
the labor market should be promoted to guarantee the relevance of
educational programs. Finally, internationalization should remain a core
priority, allowing Ukraine to absorb global best practices while
contributing its own expertise to the international academic community.
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Overall, the evidence suggests that education should be regarded
not merely as a social sector but as a strategic instrument of resilience,
competitiveness, and sustainable development. For Ukraine, addressing
systemic weaknesses while leveraging its integration with European and
global structures offers a pathway toward transforming education into a
catalyst for long-term economic progress.
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JOLUEHT

'HauioHanbHuii yHiBepcUTeT BOAHOIO rocrnofapcTsa Ta npupoaoKopUcTyBaHHA, M. PiBHe

OCBITA TA EKOHOMIKA 3HAHb Y KOHTEKCTI CBITOBUX
TPAHC®OPMALIN

Y cTaTTi po3rnsanaEeTbCca posib OCBITU AK KJIKOHYOBOr0 YMHHUKA PO3BUTKY
€KOHOMIKM 3HaHb Ta ii BMJIMB HA COUiaJIbHO-EKOHOMIYHY AWHaMIKy Yy
rno6anbHOMYy BuUMIpi. Y UeHTpPi pAOCNIMKEHHA 3HAXOAUTbCA aHanis
B3a€EMO3B’'A3KY MiXX PO3BMTKOM OCBITHIX CUCTEM Ta iHCTUTYLIMHUMM YMOBaMM
€KOHOMIKM, Lo OuiHBaNUCA 3a aonoMoror lHaeKcy eKOHOMIYHOI cBoGoawm.
CaMe ueW noka3HUK obpaHo AK 6a30BUM ANA AOCNIAYKEHHS, OCKiJiIbKM BiH
KOMMNJIEKCHO Bigo6pakae piBeHb 3axuUCTy NpaB BJIACHOCTi, NPO30PICTb
perynsaTopHoro cepepoBuula, YMOBM BeaeHHs 6isHecy Ta piBeHb cBob6oam
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TopriBni i npaui, AKi € BU3HaYanbHUMK AN GopMyBaHHSA 3HAHHEBOT EKOHOMIKMU.
MopiBHANBHMI aHaNI3 rpyn KpaiH i3 pi3SHUMKU MOoAeNssMU PO3BUTKY MOKa3aB., Lo
BucOKi 3HayeHHA |EF kopenwwTb i3 6inblIO0 Y3rog)XeHiCTIO OCBITHbOI
NONITUKKN, KPALLOK iHCTUTYLIMHOK NIATPUMKOK HAYKMU W IHHOBALIIN Ta HKYUM
piBHeM iHdopMauinHOT eHTponii y cuctemMax ocsiTu. HaBnakm, KpaiHu 3
HU3bKUM PiBHEM €KOHOMIi4YHOI CBO60AM CTUKAKOTBLCA 3 BULLLOIO HEBU3HAYEHICTIO,
Wo nocnabne AKicTb ynpaBniHHA iHPOPMaLIMHUMU NMOTOKAMU, YCKIAAHIE
npouec NMPUUHATTA pilleHb Ta 06MeXXye noTeHuUian OCBITU K PYLWIiNHOI cunun
€KOHOMIiYyHOro 3poctaHHA. OKpeMy yBary npuaineHo Micuw YKpaiHm y
rnob6anbHux TpaHchopMauitHMX npouecax. HesBakalouum Ha CTPYKTYpHi
npo6nemMu, HepoctaTHe ¢iHAHCYBaHHA, HEepiBHOMIpHMA pocTyn A0
iHpopMauUiHUX pecypciB Ta BNJIMB 30BHiLIHiX iHpOpPMaLiNHNX TUCKIB, KpaiHa
ODEMOHCTPYE nNOTEeHUWian a0 po3BUTKY 3aBASKM uudpoBisauii OCBITHbOro
cepenoBMilla, PO3SWMPEHHI Mi)XXHapoAHOI cniBnpaui Ta iHTerpauii y
€BpONEeMcbKUM OCBiTHIN npocTip. [ligBuweHHA e@PeKTUBHOCTI OCBITHbOI
NONITUKM YKpaiHW MOXAMBEe 33 YMOBM TMOCWIEHHA  iHCTUTYUiIAHOI
CMPOMOXHOCTi CUCTEMU OCBITH, YAOCKOHANIEHHSA YNpaBiliHHA iHpopMaUiMHUMK
NOTOKaMM Ta NPIOPUTETHOro PO3BUTKY JIIOACLKOro Kanitany. TakKuM YMHOM,
pe3ynbTaTv AOCNIAXKEHHA NIATBEPAXXYHOTb, WO OCBiTa MAa€E po3rnsfaTMca He
nuuwe fAK couianbHa cdepa, a AK CTpaTeriyHMA IHCTPYMEHT NiABULLEHHA
€KOHOMIi4HOoI cB060AaM, 3MiLLHEHHS iIHHOBaLIMHOrO NoTeHuiany Ta 3abesne4yeHHs
CTaJNioro po3BUTKY y rnob6anbHOMY cepeaoBMLLi.

Knw4yoBi cnoBa: o0cCBiTQ; €KOHOMiKa 3HaHb; €KOHOMiYHa cBobopaa;
JNIIOACLKUM KaniTan; MiXKHapogHa iHTerpauis.
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