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Aquiring Knowledge via Higher Education in order to
meet the Labor Market’s Needs

By Anica Hunjet”

Globalization processes bring significant changes to all segments of contemporary
society and individuals, including higher education. The significant role of the
higher education system lies in creating scientific professionals capable of
advancing research activities through the rational integration and coordination of
human knowledge, ultimately leading to discoveries that improve the quality of life
and support economic development. Through the higher education system,
individuals acquire high-quality educational and intellectual capital, which serves
as a foundation for generating numerous ideas and innovations. The quality of an
education system is defined by its ability to generate knowledge, skills,
competencies, and experiences that enhance living standards and contribute to
establishing sustainable growth and development for society as a whole. Gaining
quality knowledge equates to building competitiveness, which is achieved through
ongoing investment in personal learning and education, empowering individuals to
excel, improve their efficiency, and ultimately strengthen their position in the labor
market. The Republic of Croatia must orient itself toward the future and adapt to
labor market needs to ensure that the higher education system remains competitive
and capable of addressing the challenges of modern and fast-paced globalization.
This study will be based on an analysis of data from the Croatian Bureau of Statistics
related to investments in research and development within higher education
institutions and scientific organizations. The research findings will ultimately serve
as a basis for policymakers in Croatian higher education to undertake corrective
actions and formulate future development strategies.
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Introduction

In this modern age of globalization and the regional unification of the European
space, higher education should be connected to the economy and utilized to foster
overall growth, contribute to employment, and improve its financial aspects. The
digital transformation and the application of new technologies in both the economy
and the education sector are creating new opportunities to promote open science and
strengthen scientific excellence, as well as connect academic, research, and business
domains through investments in innovation research and development (SRASUU,
2021-2027).

It is important to determine the fundamental factors of the Croatian economy,
the labour market, and higher education, which are crucial for successful transition
from the higher education system to the labour market for highly qualified individuals
looking for their first jobs (Tecilazi¢, 2023). The role of the higher education system
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is to develop scientific personnel who will advance science through the harmonization
of knowledge and apply it to support economic growth. By creating a knowledge-
based society, information and knowledge are integrated not only into the reforms
of the higher education system but also into the society as a whole (Samawi &
Samawi, 2025).

Learning outcomes represent one of the top priorities of the Bologna process,
as they serve to ensure maintenance of high-quality levels within the higher education
system. The Croatian Qualification Framework plays a very important role in higher
education reforms, as it defines the individual competencies that facilitate
employability and support personal development, which is necessary to build social
connections. A quality education system produces knowledge, skills, and
competencies that contribute to improving living standards, sustainable growth, and
the development of society as a whole. To gain knowledge means to become
competitive. Investments in knowledge and education make people more successful,
and, thus, more competitive in the labour market. According to the Higher Education
and Scientific Activity Act (HESAA, Official Gazette 151/2022), higher education
institutions encompass universities, colleges, art academies, and polytechnics.
Furthermore, a higher education institution is founded with the objective of carrying
out higher educational, scientific, artistic, and professional activities.

In accordance with the aforementioned The Law on Higher Education and
Scientific Activity (ZVOZD, Official Gazette 119/2022) , university studies prepare
and train students to work in science, art, higher education, business, the public
sector, and society in general, as well as to develop and achieve scientific, artistic,
and professional accomplishments. Higher education institutions can also organize
and conduct professional development courses for the purposes of lifelong learning,
which provide competencies in accordance with the occupational standard or the
competency set, and the qualification standard or set of learning outcomes from the
Croatian Qualification Framework Registry. A professional development course is
not considered a study programme; however it can be financed via a voucher with
the purpose of accessing the labour market.

In the academic year 2021/2022, Republic of Croatia had 9 active public
universities, thirteen public polytechnics, three private universities, five private
polytechnics, and thirteen private higher education institutions, with a total of 154
894 students (DZS, 2021). Acquiring and improving knowledge also generates
certain costs, which is why financing the system is particularly important.

Although enrolment in higher education is substantial, completion rates remain
comparatively low. In 2018, the tertiary education attainment rate in Croatia reached
34.1%, significantly below the European Union (EU) average of 40.7%.

Furthermore, the employment rate of recent graduates in Croatia is relatively
modest. In 2021, it stood at 80.9%, whereas the EU average for the same period was
84.9%.

Despite these challenges, Croatia demonstrates strong performance in fields
crucial for contemporary economic development. The proportion of graduates in
STEM disciplines has been both high and increasing, amounting to 28.5% in 2020,
compared with the EU average of 24.9%. Similarly, the share of graduates in

546



Athens Journal of Education August 2026

information and communication technologies (ICT) exceeds the EU average, reaching
4.7% in Croatia compared with 3.9% at the EU level (European Commission, 2022).

Organization of the Higher Education System

Paired with the effects of globalization, the modern environment has turned
terms such as economic and social development into increasingly important
discussion topics within international organizations active in development, national
developmental policies, and research and development (Baban, 2025). Educational
literature and politics regard education as the most feasible developmental investment,
particularly within knowledge societies and knowledge-based economies (Pastuovic,
2012). A knowledge-based society is one that invests significantly in knowledge
and whose population has a high educational attainment. It is important to note that
a knowledge-based society not only possesses the knowledge but also applies it
effectively. The educational objectives of such a society focuses on permanent
employability and the capacity to strengthen social inclusion (Pastuovi¢, 2012).

The Republic of Croatia is one of the countries that signed the Bologna
Declaration and began its application back in 2005. Following the adoption of the
Bologna Process, over 900 study programmes (Mozvag, 2022) conducted by higher
education institutions in Croatia were evaluated and reorganized in accordance with
the Bologna principles (Spani¢ek, 2005). Significant progress was achieved in some
areas, particularly visible in the organization of the three main levels of higher
education (undergraduate, graduate, and postgraduate studies), but also in the
flexibility of study progamme choice, the access to the labour market, and the
academic mobility of students. Notable progress was also achieved in the area of
quality assurance and promotion, as well as the integration into the European higher
education system (Osmanovi¢ Zaji¢ & Maksimovi¢, 2023). One of the main
priorities within the framework of the Bologna process reforms is the emphasis on
learning outcomes, which are an integral part of quality assurance in the higher
education system. The fundamental purpose of the Bologna reform was to place
students at the center of the educational process (AZVO, BP, 2022). The starting
point was maximal alignment of offered educational programmes with the identified
capabilities and preferences of students, alongside the strategic interests of the state
and, based on them, the needs of the labour market.

In second place are teachers/researchers whose capabilities determine the actual
realization of learning outcomes and the quality of research. The priority of the
reform is to create incentive-based institutional and financial frameworks that
support high-quality teachers and researchers in accordance with comparable
international criteria. The quality of the teaching process should be grounded in the
development of key competencies, with particular emphasis on collaborative and
self-directed learning, responsibility, independence, entrepreneurship, reflective and
critical thinking, student creativity, and a multidisciplinary approach to the planning,
organization, and implementation of instruction.

The integration of modern digital technologies into the educational process can
substantially enhance the quality and efficiency of learning and teaching in higher
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education. By using appropriate digital tools, services, and online platforms,
instructors should be able to communicate effectively and disseminate educational
and professional materials to students and colleagues in accordance with ethical
standards. Moreover, educators are expected to understand digital security risks and
threats, as well as the broader implications of the production and use of digital
technologies for health, energy consumption, and the environment.

In addition, educators should possess well-developed communication and
interpersonal skills, demonstrating proficiency in both oral and written communication
and the ability to present complex content clearly. Such competencies enable students
to apply acquired knowledge, skills, and attitudes in academic discourse and within
the wider scholarly community (MZO, 2018).

Universities open to international competitions should be placed at the forefront.
This also includes the transformation of universities into research-centered institutions,
as well as stronger connections and alignment with the needs of the Croatian economy
and society (Druzi¢, 2020; Jandri¢, 2025).

In addition to the Higher Education and Scientific Activity Act, the Act on
Quality Assurance in Science and Higher Education and the Act on the Croatian
Qualifications Framework (Official Gazette 22/13, 41/16, 64/18, 47/20, 20/21) also
apply. The Act on Quality Assurance in Science and Higher Education determines
quality assurance and promotion in science and higher education through mechanisms
such as initial accreditation, reaccreditation, themed evaluation, and periodic external
independent evaluation of the internal quality assurance system. The Act also
prescribes the organization and the activities of the Agency for Science and Higher
Education (The Act on Quality Assurance).

The need to evaluate higher education institutions arose from the necessity to
improve the quality of higher education, in order to encourage these institutions to
become more responsive to competitive external market demands (Baketa, 2019).

The development of the Croatian Qualification Framework started in 20006,
while the Act on the Croatian Qualification Framework was adopted in 2013. The
evaluation of higher education institutions also began during this period. State
graduation exams and the computerized method of applying to higher education
institutions were first introduced in 2009 (AZVO, HE 2022). The Strategy for
Education, Science and Technology was adopted by the Croatian Parliament in 2014.

In addition to becoming more competitive, individuals create significantly
greater opportunities on the labour market for themselves by investing in their own
education. In order to acquire the necessary knowledge, it is vital to engage high-
quality, well-educated teaching personnel capable of transferring appropriate
knowledge. Achieving this requires the continuous professional development of
teachers to ensure the quality of the teaching process. Consequently, it is crucial to
significantly increase investment in higher education in order to enable and ensure
a high-quality and competitive education. The quality of human capital is determined
by the quality of the education system and investments made in it (Babi¢, 2004).
Education provides easier access to information, promotes better health management,
and encourages active participation, enabling individuals to take better care of their
health and engage more actively in social life, thereby supporting sustainable
economic growth (Bejakovi¢, 2004). Quality human capital is capable of innovating
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and creating new technological products and processes, as well as quickly adopting
new knowledge vital to the implementation of new technologies, thus generating
economic growth. The aforementioned reform of higher education and the
implementation of the Bologna process resulted in a significant increase in the
number of polytechnics in the Republic of Croatia. This is likely due to the fact that
polytechnics are flexible higher education institutions that adapt to the needs of the
market by offering a wide range of study programmes. One of the objectives of the
higher education reform is to strengthen professional studies and align polytechnics
with regional needs and specificities. The key characteristic and advantage of
polytechnics lies in the ability to provide students with not only a certain level of
knowledge but also the skills necessary for professional work, thus preparing them
for direct integration into the work process (MZO, HE 2022).

Polytechnics are primarily market-oriented rather than dependent on the state
budget, and are characterized by greater efforts toward securing special
extrabudgetary income. Therefore, most polytechnics generate their revenue from
the market. By encouraging such market orientation and the collaboration with the
economy, it is possible to support the future development of polytechnics with
relatively small budget allocations (Kozina, 2012).

It can be said that polytechnics promote diversity within the higher education
system, as they represent institutions oriented toward market needs. Polytechnics
ensure quality, regularly modernize existing and new study programmes, and achieve
high employment rates for their graduates. These are the exact reasons why the binary
model was implemented. The binary model has proven successful in other European
countries, as it improved both societal and economic competitiveness by increasing
the competitiveness of the employers who hired professional studies graduates
(Krivaci¢, 2010).

Higher education trains professionals who will be capable of solving professional
and practical problems in the future, thereby contributing to the growth of society’s
wealth in economic, cultural, and intellectual terms (Savicevi¢, 2009).

On March 22, 2023, the Croatian Government adopted the Decision on the
Adoption of the National Education System Development Plan for the Period Until
2027, as well as the Action Plan for the Implementation of the National Education
System Development Plan for the Period Until 2027. One of the main objectives of
the National plan is to ensure higher employment rates for persons with qualifications
acquired through vocational education and training, which should encourage more
people to continue their education and acquire the necessary knowledge and skills.
A special objective of the plan is to increase completion rates in higher education
(Official Gazette 33/2023).

Investments in Higher Education
The availability of higher education is a right of every individual; therefore, one
of the main goals of the Bologna process is to ensure social justice within all higher

education systems in Europe, including the Republic of Croatia. The objective is to
ensure that a person who wants to study and acquire quality competencies is never
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denied education due to their social status (ENQA, 2015). However, there are,
regrettably, some obstacles that prevent certain social groups from accessing higher
education, such as family income.

This is precisely why higher education institutions should dedicate a portion of
their activities toward promoting innovations, thus improving the labour market and
generating a significant new source of funding. It is important that higher education
institutions recognize the value of participating in various EU-funded projects that
offer diverse opportunities. Investments in one’s own higher education may be
observed as an individual decision made with the expectation of returns on the time
and money invested. Increased public investment in education is not sufficient to
increase the number of people pursuing education; therefore, it is equally important
to pay attention to returns on private investment in education, and the potential for
career advancement that higher education enables. In this modern age of globalization,
permanent employment is only attainable through continuous education and
professional advancement throughout one’s working life (Babic¢, 2004).

It is vital to research the labour market and define the specific occupations,
knowledge and skills that Croatia needs in order to achieve rapid development — not
only in the economic sector, but in all areas of society. Higher education institutions
should then define their enrollment and funding policy in accordance with the
gathered indicators and research data. In this way, the Croatian higher education
system would direct all its strengths and resources towards promoting higher
education.

It is important that individuals recognize the importance of investing in their
own education. Some advantages of education are improved competitiveness in the
labour market, better employability, and the acquisition of competitive and high-
quality skills and knowledge that make individuals internationally competitive. The
aforementioned higher education reform has already resulted in positive developments
in funding— the funds allocated to higher education have increased by 50%, which
was accompanied by a simultaneous increase in the number of teachers and
students. Based on the number of new students, it is easy to conclude that many
individuals have recognized the importance of investing in their education to attain
knowledge and expand their opportunities in the labour market (AZVO, PA 2022).

It is frequently posited that investment in higher education contributes to
increased labor productivity. In most developed countries, however, the proportion
of public funding allocated to higher education is lower than that devoted to primary
and secondary education. Nonetheless, on average, higher education institutions
continue to rely predominantly on public financing, a pattern particularly evident
among OECD member states. Private expenditure on higher education varies
considerably across countries and is largely influenced by the level of tuition fees
set by universities. Notably, countries that host many of the world’s leading
universities—such as the United States and the United Kingdom—exhibit the
highest shares of private investment in higher education (Goksu & Goksu, 2015).

Public support is provided through various mechanisms, including subsidies,
direct institutional funding determined by student enrolment numbers, and co-
financing of student accommodation. In countries such as the United Kingdom,
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Australia, and New Zealand, these forms of public assistance constitute approximately
20-30% of the total revenue of private higher education institutions.

Higher Education Development Strategy

Universities, including polytechnics, play a key role in the creation of a
knowledge-based society. The ultimate goal of their activity is the establishment of a
society comprised mostly of highly educated people. Accordingly, higher education
institutions must create mechanisms that support the creation and application of
knowledge, skills, and cognition. The application of knowledge is nothing but a high-
quality, productive, and efficient use of information. Therefore, the state must
recognize the importance of additional investment in education, research, and
development. All relevant actors within the state and economic system must be fully
engaged in building a knowledge-based society. To remain competitive with other
European Union countries, it is vital to continually improve the entire education
system, and increase the investments allocated to this field. Compared to other EU
members, Croatia regrettably invests significantly fewer resources into its education.
The Republic of Croatia and its citizens must begin to recognize the importance of
intellectual capital and investments aimed at improving it.

At this point, it is necessary to create an innovation society based on knowledge,
learning, and the use of modern technologies. It is also very important to prevent the
knowledge from becoming obsolete by constant improvement and modernization,
so it can always respond to the challenges of the market. Some countries have even
succeeded in combating poverty thanks to their investments in knowledge, which
serves as a great illustration of the real power of knowledge. Numerous inventions
have resulted from investment in education across all levels, as well as the parallel
advancement of technology that has supported these endeavors. According to
Article 66 of the Constitution of the Republic of Croatia (URH, Official Gazette
85/2010), education is available to everyone under equal conditions. The strategic
goals of higher education in the Republic of Croatia in the area of student standards
are also based on the aforementioned Article, as outlined in the Strategy for
Education, Science and Technology (MZO, 2014) and within the framework of
improving the social dimension of higher education, as mentioned in the National
Plan for Improving the Social Dimension of Higher Education in the Republic of
Croatia for the period between 2019 and 2021, adopted by the Government of the
Republic of Croatia (Tecilazi¢, 2023).

The development and transfer of new skills and competencies to future
generations, along with their practical application, should contribute to the creation
of a knowledge-based society that drives economic growth and success. Individuals
who are willing to learn and develop their intellectual capital are those capable of
developing in a way dictated by modern society and the market. Therefore, it is in
the best interest of a modern economy to increase investments in education, as this
will increase the number of highly educated individuals who can become its core
competitive advantage. The importance of knowledge is becoming increasingly
apparent not only in the high-tech fields but also in areas requiring applied expertise.
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It has become crucial for attaining a quality position in the labour market. Knowledge
has effectively taken over the role of the traditional workforce in the labour market. It
is important to recognize the significance of knowledge dissemination, given that
accelerated globalization and industrial production have created a demand for
concrete, specific knowledge across all sectors of society. Investments in education,
research, professional advancement, and immaterial goods are vital for the future
efficiency and prosperity of the economy.

Furthermore, the higher education system also determines the society and
economy through its influence on the cultural environment and economic development,
given that every country reaps significant benefits from research and development in
higher education. It is important for a higher education system to prioritize the
following: it must keep track of the changes occurring in the labour market to satisfy
both long- and short-term society needs, but it also has to track the progress of both
teachers and students in the process of knowledge transfer and management.

The competition in all areas of business is becoming increasingly steep;
therefore, all available potential and resources (such as knowledge) should be utilized
accordingly. In order to turn knowledge into a source of competitive advantage, it is
important to recognize the value of investing in one’s education and knowledge.
Average no longer suffices — nowadays, one must aspire to business excellence in
order to succeed, which is only possible through investment in knowledge. A
country’s international competitiveness depends on the quality of its human capital,
which, in turn, depends on the education level, health, and capabilities of its
population (Pastuovi¢, 2012).

The Labour Market

The labour market represents the supply and demand of workers and encompasses
various elements, including worker preparation, employment, professional advancement,
termination, periods of unemployment, job search competition, as well as the competition
in the workplace (Bozikovi¢, 2021). Employers in the labour market act as buyers, but
also as suppliers, particularly in relation to offered salaries and working conditions.
Workers, on the other hand, act as sellers, given that they offer their skills, knowledge,
and experiences to employers (Serena, 2017).

The economy in Croatia is characterized by high unemployment rates and slow
dynamics of creating new workplaces, which is a direct result of several factors,
including a non-flexible labour market (BoZikovi¢, 2021).

Development and technological advancement demand a highly educated
workforce, which is why highly educated individuals generally integrate more easily
into the labour market. There is, however, a growing level of unemployment even
within this segment of the workforce, which suggests there is a certain degree of
mismatch between the higher education system and the dynamic needs of the labour
market (HGK, 2015). In order to facilitate the labour market’s capacity to absorb
new workers, it is necessary to implement reforms in the education system by
adapting to the employers’ needs, and by improving its adaptability in response to
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changes in the labour market, particularly in the domain of anticipating the most in-
demand professions of the future (HGK, 2015).

The most sought-after workers are those with a broad set of knowledge and skills,
including both general and specialized expertise, who speak foreign languages and
have mastered the information and communication technologies, which means they
are actively adapting to the needs of the labour market (Bozikovi¢, 2021). Globalization
is a process of strengthening interconnections among people across the planet by
eliminating restrictions to the movement of people, ideas, cultures, and by fostering
the creation of a large, global market. The educational profiles businesses require in
their employees should be reflected in their business strategies and development plans
for the next five to ten years (Druzi¢, 2020).

Acquiring Competencies for the Labour Market

Apart from knowledge, it is also important that individuals acquire certain
competencies consisting of a combination of knowledge, skills, attitudes, and values
during their education. Competencies enable individuals to generate and upgrade
their knowledge in the labour market, thus opening doors to other markets. These
competencies are basically competitive skills that differentiate an individual from
other candidates on the labour market.

To ensure the knowledge transferred during the higher education process via
lectures is really adopted and later on applied in the real world, it is necessary to
integrate certain innovations into the monotonous process of teaching, and to
implement certain activities during lectures that encourage active student participation
and help maintain motivation. This type of lecture enables students to understand
new concepts better and apply them in the workplace later on. The knowledge
transfer also plays a crucial role in high-quality classes during higher education;
therefore, it is important to keep track of it. This can be achieved through a grading
system or direct feedback from the students (Kovac, 2022).

Based on the knowledge acquired during higher education, individuals gain
certain capabilities such as mastering complexity, inferring, and reasoning, but they
also develop learning skills necessary for continuous lifelong learning.

Furthermore, it is extremely important to strengthen the teaching staft to ensure
they understand students’ needs (including those of their families), as well as their
social, cultural, and economic environment. Teaching and transferring knowledge
constitute a demanding profession, whereby the education and professional
development of the teaching staff play a crucial role in conducting successful classes.

Polytechnics should create optimal conditions for the creation and transfer of
specific knowledge, so that later their students can transform that knowledge into
business success. Polytechnics usually encourage the development of problem-
solving abilities and competencies necessary for knowledge promotion.

One of the main problems in the modern higher education system is the
disparity between individuals who have access to knowledge and those who do not.
This creates a large gap due to an increase in the quantity of knowledge among those
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who have access to higher education. It is necessary to reduce this gap in order to
fully focus on knowledge exchange and management.

The creation and dissemination of knowledge naturally incur certain costs, which
is why it is very necessary to secure appropriate funding for the education system.
Apart from the fact that the demand for knowledge should match the market supply,
students who have received financial support should be responsible and complete
their educational obligations on time, thus fostering a fair balance between individuals
funded by the state and those who have received no state funding. In addition to
state funding, there are also private investments and funds, given that the public
funding cannot meet all the needs and requirements of the growing number of
participants in the education system. The funds allocated to higher education institutions
as public expenditures are still not sufficient; however, they are increasingly being
recognized as a top priority for further development. Moreover, higher education is
slowly shifting its orientation toward the private sector as one of its main sources of
funding. In most countries, higher education consists of a network of public and
private institutions, such as higher education schools and polytechnics. It is
necessary to recognize the importance of funding higher education in order to ensure
its further development, increase its efficiency, and maintain appropriate quality
standards. Public financial support may have a positive impact on the balance within
the higher education system. It must be noted that individuals with higher education
generally enjoy better employment prospects on the Croatian labour market (Babic,
Matkovié, & Sosié, 2006).

By investing in higher education, one fosters the acquisition of necessary
competencies, high-quality knowledge, skills, experiences, and capabilities, which
in turn assure an advantage on the labour market in terms of employability. In this
age of globalization, permanent employment is only attainable via continuous
education and lifelong professional improvement. It is very important to research
the labour market and define the professions Croatia needs in order to achieve
accelerated economic growth in both the economic and social sectors. Higher
education institutions should define their enrollment policies based on these
indicators. The aforementioned higher education reform has resulted in some
positive developments regarding funding — the funds allocated to financing higher
education have increased by 50%, which was accompanied by a simultaneous rise
in the number of teachers and students. Investments in knowledge are among the
most viable investments, given the fact that knowledge-based economies tend to be
most successful (Kozina, 2012).

The Croatian Qualification Framework

The Croatian Qualification Framework (Official Gazette 22/13, 41/16, 64/18,
47/20, 20/21) is also an important part of the higher education reform. It provides a
foundation for a precise definition of an individual’s competencies throughout the
entire education system, thus ensuring greater employability, personal development,
and better social integration. Such a unified system makes it possible to measure
and compare learning outcomes, which results in understanding the labour market’s
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needs, conducting additional educational programmes, and evaluating all learning
outcomes. The Croatian Qualification Framework sets clear and high-quality criteria
for competencies acquired during higher education; furthermore, it also sets clear
expectations regarding the qualifications individuals will have attained after
completion of a particular study or educational programme.

The Croatian Qualification Framework is based on the Croatian educational
tradition, while it also takes into consideration the present state of the Croatian
education system, as well as the developmental needs of the economy, individuals,
and society as a whole. At the same time, it aligns with the principles of the European
Qualification Framework, European guidelines, and international regulations.

The basic objective of all the changes implemented within the higher education
system is to achieve a high-quality education system connected to the labour market,
as well as to build a successful economy supported by strong social connections.

It is important that individuals recognize the importance of investing in their
own education, i.e., they need to understand all the advantages that the higher
education system offers, such as increased competitiveness in the labour market,
better employability, and the acquisition of relevant knowledge that makes them
internationally competitive. Based on the growing number of students, it is possible
to conclude that numerous individuals have recognized the importance of investing
in their own education with the objective of gaining knowledge and expanding their
opportunities on the labour market.

In terms of improving the quality of studies, it is vital to invest in infrastructure
and, most notably, computerization. Computerization may be singled out as one of
the most important factors for enhancing both quality and efficiency. Furthermore,
future reforms should focus on promoting innovations and diversity, thus improving
the market. Apart from developing new technologies to keep up with the constant and
quick globalization processes and labour market changes, it is crucial to continuously
modernize the system in order to increase employability and simultaneously develop
the overall economy. One of the top priorities within the framework of the Bologna
process is the implementation of learning outcomes, which form an integral part of
the higher education quality assurance system.

Knowledge and the Concept of Knowledge Management

Knowledge is expensive; however, without knowledge, there is no life or work
quality. It is an economic resource; hence, it is crucial to invest in knowledge to
achieve competitiveness and quality (Gregory, 2025). The appropriate application
and practical implementation of knowledge are equally important in the later stages
of knowledge management. Knowledge ensures that we possess various high-
quality, relevant information about the environment we live in, which is crucial for
our survival in both business and private spheres. Knowledge is the process of
gathering large amounts of information, followed by processing that information in
order to further exchange and manage it. Knowledge is created from the information
available to an individual, and is subsequently transferred and eventually managed.
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The development and evaluation of acquired knowledge, skills, and competencies
play a crucial role in personal development, competitiveness, social cohesion, and
employment (Gregory, 2025). Such development should provide international
mobility for both potential employees and students, as well as respond to the demands
of the global labour market. Knowledge holds a key position within the globalized
and turbulent business world, as it is the only resource that ensures a successful
position in the complex labour market. The total human potential is usually
characterized by a set of knowledge, skills, competencies, capabilities, and
creativity of an individual. The continuous acquisition and use of knowledge lead to
the creation of new ideas, which, supported by modern information and communication
technologies, significantly facilitate overcoming various problems faced by individuals
and organizations. It is vital to increase investments in quality education, as knowledge
offers a general sense of security to individuals, and simultaneously improves the
quality of their lives. The acquisition of new knowledge can stimulate creativity and the
development of additional skills. Knowledge, skills, and capabilities may become
obsolete; therefore, individuals must continuously learn and gather new skills
throughout their lifetime. It is essential to establish a quality education system in all
educational institutions, so that the final product — an individual’s knowledge- reflects
its quality and applicability on the labor market. The role of knowledge as a
competitive advantage is essential for development and survival in an increasingly
demanding market, and it represents a key factor in economic growth (Kozina, 2012).

Investments in knowledge are the most feasible and profitable investments, as
the most developed economies are knowledge-based. The entire educational system
exerts a strong and positive influence on global economic growth and development
because, on today’s scale, the so-called education industry is competitive and
capable of creating specific knowledge, skills, and competencies that contribute to
increasing the quality of life. The development of informatization and accelerated
scientific and technological progress is grounded in the fact that today's modern
economy relies on knowledge, and that in such an economy, the key role is played
by individuals who can create and generate informational knowledge, i.e., knowledge
based on scientific research.

Knowledge management is reflected in an increase in the value and importance of
knowledge. If knowledge is continuously collected, upgraded, and utilized, it will
eventually create an environment that fosters the sharing and transfer of knowledge,
thereby generating valuable intellectual capital. Globalization has accelerated trends in
the fields of commerce and technological development, as well as in the development
of the education system. The education system should definitely be strengthened even
further so that it can respond to the challenges of the contemporary market. In today’s
economy, knowledge and innovations serve as the driving forces behind the market
and the development of the entire economy.

Optimized knowledge management is usually reflected in significant market
competitiveness. The modern market is subject to numerous daily changes. The world
is developing faster than ever before, particularly in the areas of computerization and
infrastructure, as well as in the advancement and management of individual
knowledge with the objective of achieving better social and market standing. The
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market does notn’t measure only the quality of the offered products — it also
measures the quality of individual and societal knowledge.

In today’s conditions of accelerated globalization and numerous innovations,
both organizations and individuals have to become competitive and recognizable on
the market based on their knowledge. There are people who possess appropriate
knowledge on the market, which is why it is so important to stand out in the crowd
and become recognizable based on individual knowledge (Tecilazi¢, 2023).

After transitioning from industrial to contemporary computerized economy,
material goods no longer count as the main resources. They have been replaced by
knowledge, so it can be concluded that the value of an economy lies within its
knowledge. Economic growth and development, as well as innovations, are based
on intellectual capital. Therefore, it is in the contemporary economy’s best interest
to increase investments into knowledge in order to increase the number of highly
educated employees that will soon turn into its most prized competitive advantage.

Knowledge can be a source of competitive advantage as well as a source of
producing innovation. This enables a quicker dissemination of new ideas within the
society and the overall economy. In the future, people will likely become more
oriented toward production, exchange, and management of knowledge. The demand
for knowledge should grow in accordance with the demands of the contemporary
globalization processes. Social development is also accompanied by the creation
and implementation of various innovations. As knowledge and technology develop,
so does the advancement of knowledge, thus broadening the educational supply on
the market. The supply is becoming increasingly diverse, which is vital when it
comes to satisfying the needs of the market.

In order to ensure high-quality development of the education system, it is
necessary to keep track of several elements:

= Continuous research of the labour market in order to enable the education
system’s continuous adaptation to market development and globalization
trends

* Continuous improvement and creation of new education programmes that
are flexible and adaptable in accordance with the changes within the higher
education system.

Investments into education, professional advancement, and other are vital for
the future efficiency and prosperity of an economy. It is important to understand and
recognize that knowledge represents the ability to create new business solutions, to
combine knowledge across various business arenas, and to accelerate the process of
creating new products and services in order to outperform the competition (Babic,
2004).

Methodology and Research

For the purposes of this paper, secondary data serve as the principal source of
information. The most frequently consulted materials include scholarly articles, as
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well as data published on the official websites of the Ministry of Science and Education,
the Agency for Science and Higher Education, the Central Bureau of Statistics, and the
European Commission. The methodological approach combines several research
methods, including descriptive, deductive, classificatory, analytical, and generalization
methods. The descriptive method is applied to clarify the key concepts related to
higher education and the labor market, while the deductive method is employed in
examining the contemporary challenges and trends characterizing the labor market of
the Republic of Croatia.

The aim of this paper is to investigate the relationship between the higher
education system and the labor market by analyzing the effectiveness of the transition
of highly educated individuals into employment.

Research Questions

1. There is a statistically significant relationship between higher education and
the employment rate in the Republic of Croatia.

2. Digitalization has a negative impact on unemployment among employees
without appropriate digital skills.

Hypotheses

Hypothesis H1: Higher investment in higher education and research and development
(R&D) has a positive impact on the employability of highly educated people in the
labor market.

Hypothesis H2: The alignment of study programs with the Croatian Qualifications
Framework (CRO) and clearly defined learning outcomes increases the level of
student competences and reduces the gap between the offer of higher education
and the needs of the labor market.

Hypothesis H3: The level of innovation and digital competences acquired during
studies is positively associated with the faster integration of young highly educated
people into the labor market.

According to data collected by the Croatian Bureau of Statistics and the Population
Census 0f 2001 (DSZ,2001), the dynamics of the educational structure of the Croatian
population aged 15 and older, by level of education, was as follows:

In 1961, only 1.2% of the population completed some form of higher education. In
1971, 2.2% of the population completed higher education, and by 1981, that percentage
grew to 3.6%. Another ten years later, in 1991, 5.3% of the population completed some
form of higher education, whereas in 2001, that percentage increased to 7.8%. The
biggest problem in higher education was system inefficiency, no completion deadlines,
and a large number of students who never finished their studies (Babi¢, 2004).

In addition to investments in education, many countries are increasingly
allocating resources to science, research, and development, recognizing that the
outcomes of scientific inquiry contribute to technological progress, advances in
medical treatment, and more efficient resource management. Knowledge can be
considered a public good, as it is broadly accessible and its use generates positive
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externalities. In recent years, the promotion of science and research has intensified,
reflecting the growing dependence of modern economies on knowledge-based
growth and technological innovation.

The financing of scientific activity is commonly assessed through expenditure on
research and development (R&D). With R&D expenditure amounting to 0.86% of GDP,
Croatia ranks among the EU member states with the lowest levels of investment in this
domain. By contrast, Slovenia and the Czech Republic approximate the EU average, each
investing around 2.1% of GDP. The highest R&D expenditures are recorded in Sweden,
Austria, Denmark, Germany, and Finland (European Commission, 2017).

The principal sources of R&D funding include the private sector, the public
sector, higher education institutions, and private non-profit organizations. In most
EU countries, including Croatia, the private sector constitutes a major contributor to
R&D investment. In Croatia, the private sector accounts for 42% of total R&D
expenditure, followed by contributions from the public sector and higher education
institutions, while funding provided by non-profit organizations remains negligible
(European Commission, 2017).

Education expenditure in the European Union ranges from 3% of GDP in
Romania to 7% of GDP in Sweden. The Republic of Croatia, with a share of 4.5%,
is close to the EU average.

There are 1781 study programmes in the Republic of Croatia, of which 727 are in
STEM fields (38.9%) (Register of the Ministry of Education and Science, 2019)
The share of persons who have completed their studies in STEM fields is 27, and
the EU average is 25.8% (Eurostat, UOE 2017) (OECD, 2020). The Government of
the Republic of Croatia has been awarding scholarships for STEM studies every
year since 2017/2018.

This research was conducted based on international methodology — the Croatian
Bureau of Statistics’ Frascati Handbook from 2002. Gross domestic expenditures for
research and development represent the total expenditures allocated to research and
development during the observed year. For example, in 2011, these expenditures
comprised current and investment expenditures in gross amounts (DZS, 2012).

Gross Domestic Expenditures for Research and Development by Scientific Field

Table 1. Gross Domestic Expenditures for Research and Development according to
Science Branch in 2011

Scientific Field Amount (thousands HRK) Share (%)
Natural Sciences 600.000 24
Technical Sciences 880.000 35
Biomedicine and Health 350.000 14
Biotechnical Sciences 280.000 11
Social Sciences 270.000 10
Humanistic Sciences 150.000 6
Artistic Field 880 0.0001

Source: The Croatian Bureau of Statistics
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Table 1 shows the data for the year 2011. In 2011, most funds were allocated to
technical sciences (35%), followed by natural sciences (24%), biomedicine and
healthcare (14%), biotechnical sciences (11%), social sciences (10%), and humanities
(6%), with some insignificant funds allocated to the arts (0.0001%).

Gross domestic expenditures for research and development in 2016 include
research and development conducted within the country but financed from abroad,
as well as research and development conducted abroad. Internal research and
development expenditures comprised all current and capital expenditures expressed
in gross amounts and allocated to research and development conducted within the
reporting unit, regardless of the funding source (DZS, 2017).

Table 2. Gross Domestic Expenditures for Research and Development according to
Science Branch in 2016

Scientific Field (tho 1;2:1?1?11:21111() Share (%)
Natural Sciences 490.000 17
Technical Sciences 820.000 28
Biomedicine and Health 770.000 26
Biotechnical Sciences 440.000 15
Social Sciences 270.000 9
Humanities 150.000 4
Artistic Field 1.672 0.00572
Interdisciplinary Fields 20.000

Source: The Croatian Bureau of Statistics

Table 2 shows the data for the year 2016. In 2016, most funds were allocated
to technical sciences (28%), followed by biomedicine and healthcare (26%), natural
sciences (17%), biotechnical sciences (15%), social sciences (9%), and humanities
(4%), with some insignificant funds allocated to the arts and the interdisciplinary
field of arts and sciences.

Gross domestic expenditures by science field for 2021 could not be displayed
because the 2021 population census used a different data presentation methodology.

Research and development funding sources

Table 3. Research and development funding sources for year 2011

Source of Funds Percentage Amount
Own funds 33.60% 850.000
State and local government 46.40% 1.200.000
Private and public companies 8.10% 200.000
Nonprofit institutions 0.20% 5.000
Foreign clients 11.70% 300.000

Source: The Croatian Bureau of Statistics
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Table 3 illustrates funding sources for research and development in 2011. It is
evident that 46.4% of funds were allocated by the state and local administration,
followed by 33.6% from own funds, 11.7% from foreign clients, and 8.1% from
private and public companies. Only 0.2% of funds were sourced from non-profit
organizations (DZS, 2012).

Table 4. Research and development funding sources for year 2016

Source of Funds Percentage Amount (HRK)
Own funds 0.442 1.300.000
State and local government 0.401 1.180.000
Companies 0.03 88.000
Higher education 0.017 50.000
Private nonprofit institutions 0.001 3.000
Abroad 0.109 320.000

Source: The Croatian Bureau of Statistics

Table 4 illustrates funding sources for research and development in 2016. In
2016, 44.2% of research and development was funded from own funds, followed
by 40.1% allocated by the state and local administration. Furthermore, 10.9% of
research and development was funded by foreign clients, whereas 3% of funds came
from companies. 1.7% of funds were allocated by higher education institutions,
whereas 0.1% of funds came from non-profit organizations (DZS, 2016).

Doctoral Dissertations defended in 2004, 2011, 2016, and 2021

Furthermore, the paper also wanted to present data on the defense of doctoral
dissertations in 2004, 2011, 2016 and 2021 by individual fields of expertise.

In 2004, the majority of defended dissertations were from the field of biomedicine
and healthcare (26.3%), followed by technical sciences (25.5%), natural sciences
(17.4%), humanities (13.7%), and social sciences (10.4%). The fewest doctorates were
recorded in the field of biotechnical sciences (6.7%) (Report on Doctorates, 2004, CBYS).

In 2011, the majority of defended doctoral dissertations were from the field of
biomedicine and healthcare (25%), followed by social sciences (22.2%), natural
sciences (18.9%), humanities (13.7%), technical sciences (10.1%), biotechnical
sciences (8.6%), and the interdisciplinary scientific field (1.2%). The fewest doctorates
were recorded in the field of arts (0.3%) (Report on Doctorates, 2011, CBS).

In 2016, the majority of defended doctoral dissertations were from the field of
biomedicine and healthcare (27.6%), followed by social sciences (19.8%), technical
sciences (17.6%), humanities (12.5%), natural sciences (11.5%) biotechnical sciences
(7.1%), and the interdisciplinary scientific field (3.0%). The fewest doctorates were
recorded in the field of arts (0.9%) (Report on Doctorates, 2016, CBS).

In 2021, the majority of defended doctoral dissertations were from the field of
biomedicine and healthcare (29.6%), followed by social sciences (19.9%), technical
sciences (19.0%), natural sciences (12.5%), humanities (10.6%), biotechnical sciences
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(5.0%), and the interdisciplinary scientific field (2.7%). The fewest doctorates were
once again recorded in the field of arts (0.7%) (Report on Doctorates, 2021, CBS).

Discussion

Higher education has been regulated by the Act on Higher Education and
Scientific Activity, and is thereby divided into university and professional studies.
The Croatian Ministry of Science, Education and Youth, the Agency for Science
and Higher Education, as well as numerous higher education institutions in the
Republic of Croatia, have all invested significant efforts into maintaining the quality
of higher education. Nowadays, the development of higher education is synonymous
with the development of the overall society and the economy. The theory of human
capital posits that investments in education are reflected in individuals’ voluntary
decisions to invest in their own education to reap future benefits. Highly educated
individuals hold a more favorable position in the labour market; however, there
remains a certain discrepancy between the needs of the labour market and the higher
education system. The gap between employer demands and the supply produced by
the higher education system makes the post-graduation transition into the labour
market somewhat challenging. This has been confirmed by previous research,
whereby 33% of responders stated they could not find a job due to insufficient
competencies (Dedukic¢, 2021).

Furthermore, highly educated young people state they were not well informed
about the labour market, which is further confirmed by data from 2021. In the
aforementioned study, 67% of respondents confirmed they received insufficient
information, noting that they expected to receive such information during classes or
from employers.

An analysis conducted by the Agency for Science and Higher Education revealed
that 46.2% of respondents were not required to complete mandatory professional
practice during their study programme.

When it comes to higher education, it is still necessary to invest in quality
improvements, as it is the key factor in the development of human capital and
economic growth. The development of competencies increases productivity and
competitive advantage.

Investment in education is a key factor in the development of society and the
economy. The quality of education can only be improved through infrastructure
development and the adaptation of study programmes to the needs of the labour market.

The data analysis conducted by the Croatian Bureau of Statistics shows a
significant increase in the number of individuals who completed some form of higher
education between 1961 and 2001. Over the observed period, the percentage rose from
1.2% to 7.8%, which further confirms the efficiency of the higher education system.

An analysis of gross domestic expenditures allocated to research and development
by scientific field from 2011 to 2016 shows that most funds were allocated to technical
sciences. A notable increase in the amount of funds allocated to biomedicine and
healthcare was recorded in 2016, whereas only an insignificant amount of funds was
allocated to the arts throughout the observed years. In 2011, the majority of research and
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development was funded by the state and local administration, whereas in 2016, most
funding came from own funds. Only an insignificant amount of funds was sourced from
non-profit organizations throughout the years.

Additional insights can be drawn by comparing the number of defended
doctoral dissertations in the years 2004, 2011, 2016, and 2021. The majority of
dissertations were in the fields of biomedicine and healthcare, whereas the fewest
were in the field of the arts. Furthermore, the number of dissertations from the field
of social sciences recorded an increase from 10.4% to 22.2%, whereas the number
of dissertations from the field of technical sciences decreased from 25.5% to 10.1%.
However, the number of dissertations in technical sciences rose again in 2016,
reaching 17.6%, and increased further in 2021 to 19.0%. The dissertations from the
interdisciplinary field of science first appeared in 2011. A mild increase in the
number of the aforementioned dissertations was first recorded in 2016 (3.0%);
however, by 2021, this number dropped back down to 2.7%.

Research (Ahec Sonje et al. 2018) found that Croatia spends almost the most
on higher education, but the investment is not efficient.

Debates concerning the level of educational expenditure increasingly draw upon
empirical research, and numerous studies have demonstrated that funding for
education in Croatia—across primary, secondary, and tertiary levels—remains
inefficient. Assessments of efficiency typically involve comparing education-related
expenditures with indicators of educational quality and learning outcomes, which
are most often reflected in the labor market opportunities available to individuals
with higher education qualifications.

Within the domain of higher education, institutions seek to maintain various
forms of accreditation in order to align study programs and learning conditions with
established standards, although resistance to such adjustments can still be observed
within segments of the academic community. The linkage between higher education
institutions and labor market needs remains insufficiently developed. Strengthening
communication and cooperation with the business sector would likely contribute to
improved labor market outcomes for graduates.

Public financing of higher education in Croatia covers salaries, current and
capital expenditures, as well as elements of the student standard, including subsidized
meals and accommodation. All remaining costs—such as portions of tuition fees,
textbooks, and other educational materials—are borne by students or their families.

In line with the above considerations, the research findings confirm Hypothesis
H1, which states that greater investment in higher education and in research and
development (R&D) has a positive effect on the employability of highly educated
individuals in the labour market.

Furthermore, Hypothesis H2 is also confirmed: the alignment of study
programmes with the Croatian Qualifications Framework (CQF) and the formulation
of clearly defined learning outcomes increase students’ competence levels and
reduce the gap between the supply of higher education and labour market needs.

Finally, Hypothesis H3 is confirmed as well: the level of innovation-related and
digital competences acquired during studies is positively associated with the faster
integration of young highly educated individuals into the labour market.
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The interdisciplinary field of science and the arts was established by the
Regulation on Scientific and Artistic Fields and Branches (Official Gazette 118/09,
82/12,32/13, and 34/16). When establishing the aforementioned interdisciplinary field,
the regulation-makers took into account the continuous development of science, as well
as the polycentric nature of the scientific and higher education systems. As a result, the
field was created that enables interdisciplinary cooperation among scientists and
scientific organizations, facilitating a broad range of interconnected scientific projects.

By investing in their own education, individuals gain a competitive advantage
in the labour market. Investments in education actively contribute to employability,
thus reducing unemployment in the Republic of Croatia.

Conclusion

Higher education has been regulated by the Act on Higher Education and
Scientific Activity, and is thereby divided into university and professional studies.
The government started paying more attention to the quality of higher education
after the recent higher education expansion. The Agency for Science and Higher
Education, alongside the Ministry of Science, Education, and Youth, and numerous
higher education institutions, has played a key role in this process and represents
one of the fundamental institutions in the field of higher education. For years, the
labour market has been characterized by high unemployment rates and a very slow
rate of new job creation. This has resulted from several factors, such as an inflexible
labour market and insufficient alignment with the educational system. Employment
programmes should aim to incentivize the creation of new businesses, attract foreign
investments, and provide education and training for experts at all levels.

The research results confirmed all three hypotheses formulated within the
methodological framework of the study:

Hypothesis H1: Greater investment in higher education and in research and
development (R&D) positively influences the employability of highly educated
individuals in the labour market.

Hypothesis H2: The alignment of study programmes with the Croatian
Qualifications Framework (CQF) and the presence of clearly defined learning
outcomes enhance students’ competence levels and reduce the gap between the
supply of higher education and labour market needs.

Hypothesis H3: The level of innovation-related and digital competences
acquired during studies is positively associated with the faster integration of
young highly educated individuals into the labour market.

Based on the available data and reports, Croatia’s expenditure on education
positions it near the average of developed countries, including OECD and EU
member states. However, meaningful progress in labor market outcomes and national
economic competitiveness will depend on the implementation of high-quality reforms
within the education system—particularly reforms that align educational programs
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with labor market needs, anticipate future occupational trends, and enhance the
responsiveness of institutions to societal and economic demands.

A highly skilled and well-educated workforce is better equipped to adopt emerging
technologies, assimilate new processes, and apply contemporary knowledge, all of which
are essential in the modern era. Such human capital contributes directly to a country’s
economic performance and serves as a catalyst for sustained economic growth.

To achieve these objectives, stronger integration among the academic, research,
business, and civil sectors is required. Improved collaboration would facilitate the
creation and application of knowledge, enhance support for research and development
activities, and enable Croatia to move toward global standards of excellence.

During the conducted secondary research, certain limitations were identified. A
recommendation for future studies would be to carry out primary research using a
survey questionnaire on a larger sample within the Republic of Croatia and across
European Union member states, in order to obtain more robust and relevant findings.

Numerous countries have recognized the importance of investing in higher
education and have, therefore, made it one of their top priorities. However, the
global crisis has also affected the higher education system, leading to recent
reductions in funding. Even though the educational system is generally resistant to
radical changes, under such circumstances, it has begun making efforts to identify
alternative sources of funding.

The objective of this paper is to demonstrate the importance of investing in
higher education. The purpose of such investment lies in the fact that all developed
economies are based on a knowledge system; hence, the education system should
become the top priority of the state’s economic policy. Furthermore, the accelerated
development of the higher education system might significantly contribute to
reducing unemployment. The quality of the education system is an important
determinant of both economic growth and social development.

Investments in education and science have been increasing each year, in line
with the economic situation in the Republic of Croatia; however, this growth
remains insufficient. In conclusion, the need to adapt the education system and
connect it to the economic sector has been recognized. In order for the country to
have a brighter future, it is necessary to increase investment in the higher education
system, both through new forms of financing and through student support policies
funded by additional public and private funds.

The modern world is undergoing rapid changes in all its segments. These changes
have placed significant pressure on the educational system, as it represents the most
efficient instrument for economic and societal adaptation to both current and
anticipated circumstances. The need for broader access to education is increasingly
emphasized nowadays — education should be accessible, high in quality, and diverse
in scope. Study programmes should enable students to become educators themselves,
instead of remaining passive recipients of knowledge. Through the adaptation and
innovation of study programmes, as well as the development of integrated
technologies in the field of education, modern education has become more closely
aligned with the real employment needs and opportunities. This has also contributed
to the development of new models of knowledge and creativity.
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These research results may serve as a basis for Croatian higher education
policymakers to take corrective action and create future development strategies.
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