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Development of human capital...

Abstract. The purpose of the present study was to analyse the role of human capital in the
development of the creative economy, particularly through the introduction of innovations and
the development of education. The research methodology included the analysis of strengths,
weaknesses, opportunities, and threats, as well as the study of innovative programmes and
educational initiatives. The principal findings of the study revealed that investment in education
and technology is a major factor for the development of innovation in creative industries. The
study of the AgroPortal, E-Agriculture, and AgroHub platforms showed their effectiveness in
improving communication between farmers, suppliers, and consumers, which helps to optimise
logistics processes and develop new business models for online sales. The study found that the
introduction of digital technologies and the development of training programmes can markedly
improve productivity and reduce costs in the agrarian sector of the economy. The findings of the
study confirmed that human capital plays a key role in the implementation of innovations and
development of the agrarian sector. Of particular significance is investment in training through
modern educational programmes and workshops that enable farmers to master the latest
technologies and effective business strategies. The analysis revealed prospects for improvement
through the strategic use of existing digital platforms and training courses to enhance human
capital capacity. Attention was paid to platforms in Austria, such as Pramoleum and myAcker, which
demonstrated the successful integration of digital technologies in the agrarian sector. Analysis of
educational programmes and cooperation between universities, businesses, and government
agencies in the Netherlands revealed their valuable role in supporting the sustainable development
of the agrarian sector, specifically through projects such as Farm of the Future. The conclusions
pointed to the need for further investment in human capital development through educational
programmes and research, as well as the integration of the latest digital technologies into the
agrarian sector to ensure the sustainable development of the creative economy. Consideration of
these factors will improve the economic situation, increase production efficiency, and contribute to
the sustainable development of the national economy

Keywords: innovation; educational programmes; sustainability, competitiveness; human capital;
development; agrarian sector of the economy

INTRODUCTION

In the modern world, rapid technological de-
velopment, digitalisation, and globalisation are
changing conventional economic models and
requiring a rethinking of approaches to the de-
velopment of national economies. One of the
most dynamic and promising areas is the cre-
ative economy, which includes innovative and
creative industries that generate new sources of
economic growth and ensure prominent levels
of employment, talent development, and intel-
lectual property. Human capital plays a special
role in the development of the creative economy;,
as its knowledge, skills, creativity, and ability to
innovate are the primary factors that determine
success in the creative industries. Therefore, the
development of human capital is becoming an
essential condition for stimulating innovation
and maintaining the competitiveness of econo-
mies in the globalised world.
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Digital tools play a prominent role in the
development of human capital through voca-
tional training in Ukraine. T. Neboha et al. (2024)
explored the significance of integrating the lat-
est technologies to upskill workers, focusing on
the need to constantly update skills in response
to changes in the economy. The findings of this
study showed that digitalisation is a key factor
for increasing the efficiency of human capi-
tal. However, the lack of a unified digital train-
ing strategy remains a challenge. An issue that
needs further study is how to optimise the use
of digital tools to keep skills up-to-date in the
context of economic change, especially during
Ukraine’s post-war recovery. The decline in the
effectiveness of human capital development in
the context of economic change is a pressing
issue. EB. Mecocci et al. (2022) studied the im-
pact of cultural production on human capital in
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European regions, showing a positive relation-
ship between employment in cultural sectors
and human capital development. However, there
isaneed foradeeperstudyofthelocal character-
istics and classification of human capital in the
context of different types of cultural activities.

Investments in human capital are key to the
development of the creative economy. S. Londar et
al. (2020) explored the effects of investment in
education and science on the development of the
creative economy in Eastern and Central Europe.
The findings showed that increased funding in
theseareascontributed toincreased competitive-
ness and socio-economic development. Howev-
er, the lack of funding in Ukraine requires further
research on the effectiveness of such invest-
ments for the creative industries. Human capital
development is key to the growth of the creative
economy. N. Kuznetsova et al. (2022) examined
the role of human capital in this process, focusing
on the significance of investments in education
and health for the development of creative indus-
tries. The findings confirmed that investments in
human capital contribute to innovation and the
development of the creative economy. However,
the effectiveness of such investments in distinct
cultural contexts requires further investigation.

The value of human capital for the devel-
opment of the cultural and creative economy
requires further study. Y. Horban et al. (2021) ex-
plored the role of intellectual and creative capi-
tal in economic development, emphasising the
significance of education and creative abilities
for creative industries. The findings showed that
these factors contributed to economic growth
and value creation. However, there are still is-
sues that require further study, including the ef-
fectiveness of such investments in various coun-
tries. Intellectualisation and the role of human
capital in the development of the creative econ-
omy are prominent aspects that require further
investigation. I. Kalenuk & N. Kuznetsova (2020)
explored the effects of people’s creative abilities,
skills, and talents on the economy, emphasising
the value of creative industries for the growth
of national economies. The researchers defined
the creative economy as a sector that unites
industries based on creative activity and as a
system of socio-economic relations associated
with the development of creative human capital.
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Still, more research is needed on how new edu-
cational methods fit into creative industries and
how they affect the development of human cap-
ital in the context of digitalisation.

The growing role of creative corporations
in economic development requires an in-depth
study of human capital. T.V. Posnova (2021) ana-
lysed the effects of creative human capital on the
functioning of creative corporations, emphasis-
ing its value for innovation and the production
of creative products. The researcher noted that
creative corporations, unlike other types of en-
terprises, are based on the creative abilities of
their employees, which allows them to gener-
ate innovations and create competitive advan-
tages. However, the identified gaps, specifically,
the lack of a sufficient number of trained man-
agement personnel for creative corporations in
Ukraine, require further investigation.

Increase in the role of creative human cap-
ital in economic development also warrants
more detailed research. S. Duca (2023) investi-
gated the significance of creative human capital
as aresource for knowledge management in the
economy, highlighting its impact on innovative
development and economic growth. The re-
searcher noted that insufficient management of
creative potential can hinder the development
of a country, while the effective use of creative
resources stimulates innovation. The findings
of the study revealed that investments in educa-
tion, research, and innovation systems contrib-
ute to the development of creative capital and
improve the economic situation. However, there
isaneed to further explore the effects of govern-
ment policies on the integration of international
programmes to support the creative industries
to ensure sustainable development.

The purpose of the present study was to
investigate the role of human capital in stimu-
lating innovation and developing the creative
economy, specifically through educational ini-
tiatives and technological investments. The ob-
jectives of the study were to assess the role of
human capital in the development of creative
industries and its impact on the innovation pro-
cess; to identify key factors that contributed to
the establishment and development of human
capital in the creative economy, particularly
through education and support for innovation.
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MATERIALS AND METHODS

The study was theoretical-analytical and ap-
plied in nature. The study was based on the anal-
ysis of academic publications such as I. Slaus &
G. Jacobs (2011), Y. Tochylina (2019), S.K. Baidy-
bekova & S.B. Sauranbay (2022), which provided
an in-depth understanding of the theoretical
foundations of the creative economy, as well as
practical approaches to the development of hu-
man capital and innovation processes in various
sectors of the economy. These publications be-
came the basis for analysing current trends and
challenges faced by the agricultural and creative
industries in integrating the latest technologies
and methodologies. Open-source publications
such as AgroPortal (AgroPortal, n.d.), AgroHub
(Analyzing millions of numbers.., n.d.), E-Ag-
riculture (E-Agriculture, n.d) were also em-
ployed to analyse modern digital platforms that
facilitate the integration of technology into the
agrarian sector. These sources helped to assess
the effectiveness of platforms for data exchange
between farmers, suppliers, and consumers, as
well as to identify opportunities for optimising
logistics processes and developing new busi-
ness models in agriculture.

The study examined various programmes
and coursesthat promote the development of the
creative economy through non-formal learning.
Specifically, online platforms were considered,
including Coursera - course “Agribusiness and
Sustainable Food Production Economics” (Ag-
ribusiness and Sustainable Food.., n.d.), Ude-
my - course “Greenhouse Farming Foundation”
(Greenhouse farming foundation, 2022), edX -
course “WBGx: e-Learning on Digital Agricul-
ture” (WBGx: e-Learning... n.d.).

The agrarian sector was selected for con-
sideration of the creative economy because of
its potential for innovation and new business
models. Furthermore, the agrarian sector is key
to sustainable development and food security,
while creative approaches such as clustering
and cross-sectoral cooperation can contribute
to economic growth and competitiveness. Dig-
ital platforms for monitoring the condition of
crops were considered, such as Agriquest (Sat-
ellite monitoring..., 2020), Croptical (Free digital
platforms..., 2022), xarvio Field manager (Field
manager..., 2020). The study also included the
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FarmLogs mobile application (FarmLogs, n.d.)
and the AgriWwebb livestock management soft-
ware (AgriWebb, n.d.).

The study conducted a SWOT analysis to as-
sess the effects of human capital development
on the innovation process in the agrarian sector.
The analysis helped to identify the strengths,
weaknesses, opportunities, and threats associ-
ated with the integration of the latest technolo-
gies and the upgrading of employees’ skills. This
included an assessment of aspects such as the
use of precision farming and biotechnology, as
well as the effectiveness of digital platforms for
managing and monitoring agricultural process-
es. The SWOT analysis helped to identify key fac-
tors to increase productivity, reduce costs, and
improve the quality of agricultural products.

Austria was chosen for the analysis because
of its successful application of innovative ap-
proaches in the agrarian sector, including the
integration of creative industries and digital
technologies. The country has actively employed
cooperation and clustering models to promote
agriculture, gastronomy, and technology. Pro-
jects such as Pramoleum (Welcome to Pramole-
um, n.d.), KochCampus (KochCampus, n.d.), and
myAcker (myAcker, n.d.) demonstrated how in-
vestments in human capital stimulate economic
growth and create new business models.

RESULTS AND DISCUSSION
Role of human capital in the development
of the creative economy
Human capital is one of the crucial categories
in modern economic theory. This concept en-
compasses not only the physical and intellectual
abilities of individuals, but also their ability to
innovate, develop, and adapt to change. Human
capital determines labour productivity, the level
of innovation, and the competitiveness of na-
tional economies and is a prominent factor in
economic development at the global level. This
is especially evident in the context of the crea-
tive economy, where the role of human capital is
becoming even more valuable.

According to human capital theory, human
capital is the sum of knowledge, skills, experi-
ence, and health that enables an individual to
perform productive work and generate econom-
ic growth. According to this theory, education,
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training, experience, social connections, and
physical and mental health directly influence
productivity and the ability to innovate. Notably,
human capital is not only an individual resource,
but also a collective one, and its effective use at
the level of enterprises, organisations, and en-
tire countries is the basis for economic growth
and sustainable development. In classical eco-
nomic theory, capital is traditionally divided into
physical, financial, natural, and human capital.
Human capital, unlike other forms of capital, is
directly related to the potential of people - their
ability to create, work, and generate innovative
ideas. Improving the level of human capital in-
volves continuous education and self-improve-
ment, as it allows preserving and increasing
knowledge that becomes the basis of the inno-
vation process in various sectors of the econo-
my. Human capital underlies economic growth
and development, as no sector of the economy
can function without capable and skilled work-
ers. Human capital determines not only the vol-
ume of production, but also the quality of prod-
ucts, the effectiveness of management decisions
and the ability to adapt to rapid changes (Slaus &
Jacobs, 2011).

In the modern world of economic develop-
ment, human capital has become no less signifi-
cant than physical capital. This is especially true
in the context of the creative economy, where
the primary resource for growth and develop-
ment is not raw materials, but knowledge and
innovation. The creative economy, unlike con-
ventional economic models, focuses on creating
added value through the generation of innova-
tive ideas, cultural products, and services, as
well as through the use of intellectual potential.
An essential aspect of this economy is the abili-
ty of individuals to generate new ideas, and thus
human capital becomes not only the basis for
economic stability, but also the primary tool for
achieving success in a global competitive envi-
ronment (Tochylina, 2019).

One significant aspect of human capital is
its relationship with innovation. In a creative
economy, innovation is central to the economy'’s
competitiveness and ability to adapt to new con-
ditions. Innovation requires a prominent level
of knowledge, skills, and creative problem-solv-
ing. Accordingly, investments in human capital
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development directly influence the country’s
innovation potential. This applies to both busi-
nesses and governments, which should create
the conditions for human capital development
through education systems, research, and train-
ing programmes (Chaikovska, 2023).

The role of human capital in economic de-
velopment is most clearly manifested in those
countries where the primary sources of growth
are intellectual resources rather than natural
or physical resources. Examples of such coun-
tries are Japan, South Korea, and some Europe-
an countries, where investments in education
and human capital development have led to
extensive economic growth. In these countries,
human capital not only increased the efficien-
cy of economic processes but also became the
basis for the creation of innovative products and
services, which enabled the countries to take a
leading position in the international economy
(Baidybekova & Sauranbay, 2022). On the other
hand, the absence or insufficient development
of human capital can lead to economic decline.
For instance, countries where the level of edu-
cation and skills of the labour force is low often
experience economic stagnation, lower levels
of innovation and productivity, as observed in
some African countries such as Nigeria, Soma-
lia, and Chad. In such circumstances, economies
can become dependent on raw materials or
cheap labour, which does not allow for sustain-
able development in the long term.

Understanding the relationship between
human capital and the creative economy is a
major aspect for developing effective economic
development strategies at the global and nation-
allevels. Therefore, to achieve economic growth,
it is essential not only to invest in human capital
development, but also to integrate it with crea-
tive industries to ensure sustainable econom-
ic development. Considering that the creative
economy is based on innovative ideas, tech-
nologies, creative problem-solving approaches
and innovative products, human capital is the
primary resource that enables these innova-
tions. Educated, skilled, and creative people are
the principal driver of development in creative
industries such as design, culture, art, media,
advertising, and technology companies. A study
by the United Nations Development Programme
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in March 2024 reported that Ukraine’s Human
Development Index (HDI) is 0.734, which means
that the countryisin the category of high human
development. Among 193 countries and territo-
ries, Ukraine ranked 100t (Protsenko, 2024).

The creative economy, in turn, contributes
to the development of human capital by stimu-
lating innovation and creating new opportuni-
ties for learning and self-improvement. One of
the key aspects of the creative economy is the
opportunity for people to use their creativity
and intellectual potential to create new prod-
ucts and services. This creates a demand for new
skills and knowledge, which stimulates the de-
velopment of the education and training system.
Creative industries enable the development of
entrepreneurial skills, as these industries are
often based on individual or small businesses
that require creative and entrepreneurial ap-
proaches to doing business (Hmyria, 2023). This
allows people to develop not only technical but
also managerial skills, which are essential for
creating and sustaining innovative companies.
Furthermore, the creative economy makes ex-
tensive use of digital technologies, which pro-
vides an opportunity to develop digital skills
among employees and enables the creation of
new tools for learning and development.

The interaction between human capital and
the creative industries is manifested through a
variety of factors that ensure productivity and
innovation in this area. One of these factors is
the close relationship between education and
innovation. Human capital, specifically its ed-
ucational aspect, is the basis for creating inno-
vations in the creative industries. Creativity re-
quires not only inspiration, but also prominent
levels of education, learning ability, and con-
stant updating of knowledge. This contributes to
the creation of new products, services, and tech-
nologies that form the creative economy. Addi-
tionally, human capital ensures the efficiency
of work processes in the creative industries.
Teamwork, communication skills, managerial
competence, and analytical skills are essential
for the successful implementation of creative
projects. The greater the level of human capi-
tal in this context, the more efficiently innova-
tive ideas are implemented, which contributes
to economic development at all levels - from
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individual enterprises to entire national econo-
mies (Horban et al. 2021).

Furthermore, not only formal education,
but also non-formal learning, various courses,
trainings, and workshops that allow people to
develop their creative skills, play a vital role in
the development of the creative economy. For
example, online platforms such as Coursera of-
fer creative skills courses for the agrarian sec-
tor, such as Agribusiness and Sustainable Food
Production Economics (Agribusiness and Sus-
tainable Food.., n.d.), which helps participants
improve their ability to solve environmental
and production problems in agriculture. Udemy
also offers trainings, such as the Greenhouse
Farming Foundation (Greenhouse Farming
Foundation, 2022), which allow developing farm
management skills essential for innovation in
agricultural industries. For those who want to
learn more about digitalisation in the agrari-
an sector, the edX platform offers the WBGx:
e-Learning on Digital Agriculture course (WBGx:
e-Learning.., n.d.), which addresses the use of
digital technologies to improve agricultural pro-
ductivity. These courses can be useful for devel-
oping innovative approaches and creative solu-
tions in the agrarian sector.

Human capital plays a key role in the de-
velopment of the agrarian sector, as the level
of employees’ skills and knowledge determines
the success of innovations, modernisation of
production and adaptation to changes in agri-
culture. In the modern agrarian sector, human
capital not only supports conventional farming
methods but also contributes to the active devel-
opment of innovative technologies and produc-
tion efficiency through digitalisation and inno-
vative approaches.

The modernisation of the agrarian sector
requires employees to be highly skilled in ar-
eas such as precision farming, hydroponics,
agro-technology, robotic systems, data man-
agement, and big data analysis. Improving the
level of education among farmers is also crucial,
as knowledge of the latest technologies allows
them to effectively apply modern methods of
tillage, irrigation, and resource management.
The growing role of human capital in the adop-
tion of innovative technologies is creating a de-
mand for specialists with digital skills who can
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use drones to monitor fields, satellite images to
predict yields, or even develop software to auto-
mate agricultural processes.

Digitalisation in the agrarian sector can re-
duce costs, optimise processes, and increase
productivity, but it requires highly skilled work-
ers who can work with new platforms and digital
tools. For instance, precision farming platforms
such as xarvio Field manager (Field manag-
er.., 2020) allow farmers to manage their fields
based on data collected via satellites, drones,
and sensors. People who can use these technol-
ogies must have specialised skills in working
with such platforms, as well as knowledge of
agronomy to apply the data correctly.

Innovations and digital technologies are also
linked to the development of the creative econo-
my in the agrarian sector. Creative approaches
to growing crops, vertical farms, hydroponics,
and other innovative farming methods help to
reduce the effects of external factors such as cli-
mate change and optimise the use of resources.
In this context, human capital is the basis for the
development of new business models that not
only increase profitability but also ensure the
sustainable development of the agrarian sector
while maintaining environmental balance.

The prospects for human capital develop-
ment in the context of the creative economy are
closely linked to the development of innova-
tions, technologies, and educational initiatives.
To succeed in this area, it is necessary to inte-
grate curricula and educational processes with
the real needs of the creative economy, actively
attract talent, and create conditions for their
development and implementation. The creative
economy requires employees to have not only
technical and specialised knowledge, but also
the ability to adapt, creativity, and the ability to
work in an unstable environment. Considering
the rapid changes in the technological environ-
ment, human capital should be focused on con-
tinuous development and improvement, which
allows it to adapt to new economic realities and
support the innovation process.

The present study and the study by
AM. Ausat et al. (2023) emphasised the signif-
icance of human capital as a key factor in eco-
nomic development, particularly in the context
of modern challenges and transformations. The
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researchers emphasised that human capital de-
velopment was necessary to ensure innovative
development, increased productivity, and over-
all economic growth. Both studies focused on
the significance of human capital for economic
development, but the present study was more
focused on the specifics of the Ukrainian econo-
my and its adaptation to modern requirements,
while A.M. Ausat et al. provided a general view of
the role of human capital in the global context,
considering different types of capital (intellec-
tual, cultural, social). The present study and the
study by S. Malisiova § S. Kostopoulou (2024)
also shared a focus on the role of social capital
and networks in the development of cultural and
creative industries (CCI), particularly in periph-
eral areas. Both studies highlighted the value
of social and cultural resources in supporting
innovation and economic development in such
regions. Key shared features were in that both
approaches emphasised the significance of so-
cial networks and their effects on the develop-
ment of CCIs. The distinction, however, was that
S. Malisiova & S. Kostopoulou focused more on
cross-sectoral networks and informal ties in lo-
cal communities, while A.M. Ausat et al. (2023)
focused on intellectual, social, and cultural capi-
tal as the foundations for the development of the
creative economy.

The present study and the study by M.F. Ca-
rillo (2024) had shared aspects, specifically, the
researchers emphasised the significance of hu-
man capital for economic development. Both
studies recognised that investments in edu-
cation, training, and technology contributed
to increased labour efficiency and innovation.
The present study focused on the development
of human capital through digitalisation and the
latest technologies in Ukraine, particularly in
the agrarian sector and creative industries. On
the other hand, M.F. Carillo addressed the influ-
ence of human capital on long-term economic
growth through innovation and technological
change in a global context.

The paper by H.S.H. Wijoyo et al. (2024) and
the present study both focused on human capi-
tal development for economic development, but
the approaches were distinct. The present study
focused on the development of human capital in
the agrarian sector and its effects on the creative
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economy in Ukraine through innovation, educa-
tion, and technology. It emphasised the signifi-
cance of investing in human capital to increase
the competitiveness of agricultural enterprises.
H.S.H.Wijoyo et al. focused more on social capital
and networks, as well as the role of governments
and access to finance for the development of
creative industries, particularly in peripheral re-
gions. The difference was that the present study
addressed technological innovation in Ukraine,
while H.SH. Wijoyo et al. were more focused
on social and cultural aspects at the global lev-
el. Both studies recognised the value of human
capital, but with different emphasis.

Human capital is an indispensable element
of economic development, as its potential de-
termines labour productivity, the level of inno-
vation, and the ability to adapt to change. In-
vestments in education, science, training, and
the development of intellectual and cultural ca-
pabilities of human capital are essential for in-
creasing competitiveness and economic growth,
especially in the context of the creative economy.

Mechanisms of human capital development

in the creative economy

Mechanisms for the development of human
capital in the creative economy are a major
part of the success of modern economies, as
human capital provides innovation potential
and increases production efficiency in the face
of dynamic change. Human capital includes
knowledge, skills, adaptability and innovation,
as well as motivation and creativity. In the cre-
ative economy, where innovation, culture, and
creativity are the key drivers, human capital is
an essential resource that ensures economic
growth through the creation of new ideas, prod-
ucts, and services.

Education is a key factor in the development
of human capital. Education systems play a key
role in shaping the basis for the development of
knowledge, skills, and intellectual potential. In
the context of the creative economy, education
should be focused not only on the transfer of the-
oretical knowledge, but also on the development
of practical skills that allow people to successful-
ly adapt to changing conditions and continuous-
ly improve. It is essential to create educational
platforms that foster creativity, critical thinking,
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and innovative approaches to problem solving.
These skills are crucial for working in the cre-
ative industries, where the ability to generate
fresh ideas and solve non-standard problems is
essential (Vorzhakova & Revtiuk, 2021).

Investment in research and development
(R&D) is another prominent factor in the devel-
opment of human capital. R6D enables the cre-
ation of the latest technologies and innovative
products, which promotes growth in the creative
industries. Investments in R&D activities ensure
the development of highly qualified personnel
capable of implementing complex innovative
projects. Furthermore, R&D contributes to the
creation of new knowledge that can be used to
develop innovative technologies, products, or
services, thereby supporting the development
of the creative economy (OECD, 2021).

Alongside technology and innovation, cul-
tural and social institutions that shape values
and behavioural norms play an essential role
in the development of human capital. Culture
and social institutions, such as family, commu-
nity, and media, influence the development of
individuals’ creativity, motivation, and ability to
fulfil themselves. In the creative economy, cul-
tural institutions not only preserve traditions
but also promote the development of new forms
of creativity that meet modern market require-
ments. Cultural values transmitted through so-
cial institutions have a pronounced effect on
the development of creative ideas and products
in various sectors of the economy. Motivation
is another valuable factor contributing to the
development of human capital in the creative
economy. A strong level of motivation is essen-
tial for achieving high performance, especially
in innovative fields where constant adaptation
to change and the search for new ideas are re-
quired. Motivation provides individuals with the
energy to achieve their goals, fosters creativity,
and maintains a solid level of productivity. In the
creative economy, where the primary resource
is not physical labour but intellectual and crea-
tive activity, motivation is the driving force that
allows achieving best results and implementing
innovative projects (OECD, 2021).

Social networks and communications also
play a major role in the development of hu-
man capital. Interaction between people, the
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exchange of ideas and experiences is a valuable
aspect of developing creativity and innovation.
Communities that support ideas and innova-
tion provide opportunities for the development
of human capital through mutual support
and knowledge sharing. Social networks also

provide opportunities for finding new oppor-
tunities for self-fulfilment and development,
which is essential for the development of the
creative economy. Table 1 presents the key fac-
tors contributing to the development of human
capital in the creative economy.

Table 1. Examples of initiatives and methods that promote human

capital development in the creative economy

Human capital
development factor

Concrete initiatives and methods

Education systems

Implementation of study programmes in agribusiness, precision agriculture, and biotechnology
in higher education institutions. For example, the National University of Life and Environmental
Sciences of Ukraine is the innovative higher education institution in Ukraine that implements a
dual form of education, cooperating with research institutions and enterprises of agrarian sector.

Research and
development
activities (R&D)

Joint research between universities and businesses to create new products. Kernel’s Open
AgriTech University offers 3-5 year students and graduates the opportunity to study in the
agri-tech business. The programme includes hands-on training at the company’s assets, paid
internships, online meetings with experts, and scholarships for the best students.

Technology and
innovation

Use of online education platforms and digital technologies to develop new ideas. For example, the
Agronomy e-Learning Academy (Purdue University) offers courses such as Agronomy Essentials,
Precision Agriculture and Nutrient Management. It provides knowledge on agronomy, precision
agriculture, and nutrient management, helping professionals adapt to modern challenges in
agriculture.

Cultural and social
institutions

Support of cultural initiatives for the development of agricultural regions, such as AGRO-2025,
the largest agro-industrial exhibition in Ukraine, which promotes the development of local
agricultural producers and culture.

Motivation and
entrepreneurship

Start-up support programmes and incubators for young entrepreneurs. For example, AgTech
Farm is the largest specialised fund in Ukraine that has invested over $1 million in agri-tech
projects.

Source: compiled by the authors of this study based on data from Open agritech university (n.d.), What's happening

to agri- and foodtech startups..., (2023)

The Table 1 provided examples of con-
crete initiatives and methods contributing to
the development of human capital in the crea-
tive economy. Each factor, be it education, R&D,
technology, cultural institutions or entrepre-
neurship, has its specifics and implementation
methods. These initiatives and programmes not
only support the development of human capital
but also contribute to the development of the
creative economy as a whole, ensuring innova-
tive and sustainable economic advancement.

In the context of modern economic trans-
formations, the agrarian sector is one of the key
industries affected by innovative technologies.
The introduction of innovative technologies in
the agrarian sector not only improves the ef-
ficiency of production processes but also con-
tributes to maintaining environmental balance
and ensuring food security. However, the devel-
opment of human capital plays a vital role in the
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successful implementation of innovations, as
the knowledge, qualifications, and skills of em-
ployees are the basis for the effective implemen-
tation of the latest technologies in production.
Human capital includes not only the physi-
cal workforce, but also the intellectual potential
required to adapt to a rapidly changing techno-
logical environment. In the agrarian sector sec-
tor, this means the need for continuous training
and professional development of employees,
as well as the ability to adopt the latest farming
methods. The development of human capital
in the agrarian sector is linked to the forma-
tion of key competencies, such as mastery of
the latest technologies, creative thinking, the
ability to work with big data and other skills
that can increase the productivity and sustain-
ability of agricultural production. The primary
areas of innovation and the latest technolo-
gies in the agrarian sector cover several crucial
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areas, including automation and mechanisation
of agricultural production, precision farming
to improve resource efficiency, development
of biotechnology to improve crop varieties and
pest control, and digitalisation of agricultural
management processes to optimise costs and
increase transparency. Precision farming is also
one of these areas, using advanced technologies
such as the Global Positioning System (GPS), soil
moisture sensors, drones, and satellite imagery.
These tools allow significantly optimising the
use of resources such as water, fertilisers, and
pesticides, which not only reduces costs but also
increasesyields. The use of precision agriculture
contributes to a more rational use of land re-
sources and improved soil conditions, which is a
major factor for the sustainable development of
the agrarian sector (Ranjan et al, 2024).

Another prominent area is innovations in
agronomy, specifically biotechnology, which
enables the creation of new crop varieties that
are resistant to various diseases and climate
change. This ensures the stability and sustain-
able development of agricultural production, as
new varieties are more productive and less vul-
nerable to adverse environmental impacts. The
use of biotechnology can improve production
efficiency and reduce dependence on chemical
pest and disease control agents, which positively
influences the environment. Automation of pro-
duction is another major area that can markedly
reduce labour costs and improve the accuracy
of agrotechnical measures. The use of robotic
technologies for harvesting, irrigation, and soil
cultivation enables farmers to reduce labour
costs extensively and ensure more efficient pro-
cesses. Robotic technologies are revolutionising
the agricultural industry by increasing efficien-
cy and productivity in harvesting, irrigation, and
tillage. Autonomous harvesters and tractors are
used for harvesting crops, which can be operat-
ed without human intervention. Robots are also
used for selective fruit picking, equipped with
computer vision to distinguish between ripe and
unripe fruit. Drones with multispectral sensors
are used to assess the condition of crops and
determine the best time for harvesting. Further-
more, robotic manipulators are used for delicate
fruit harvesting and processing (Hands-free
crop harvested by robots..., 2017). In the field
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of irrigation, smart irrigation robots use a net-
work of soil moisture sensors and meteorolog-
ical data to make real-time irrigation decisions.
Autonomous irrigation systems adapt irrigation
strategies to particular crop types and growth
stages. Precision water application robots pre-
vent waterlogging of the soil, while remote irri-
gation monitoring systems allow controlling the
process through mobile applications (Ghodke et
al, 2023). In soil cultivation, lightweight auton-
omous tractors for spraying, sowing, and roll-
ing minimise soil compaction, which ensures
sustainable plant development. Robots are also
available to selectively apply pesticides to plants
that need them, and drones and ground scout-
ing robots are used to collect data on soil and
crop conditions. Robotic systems for precision
fertilisation are used based on an analysis of the
needs of concrete areas of the field (Robotics
applications in agriculture, 2022). These tech-
nologies help optimise resource use, increase
yields, and reduce environmental impact. They
also help solve the problem of labour shortages
in the agrarian sector (Zaika et al., 2023). Auto-
mation helps toincrease the speed and accuracy
of work, reducing the probability of errors and
increasing overall production efficiency.
Digitalisationis giving rise to new specialisa-
tions. Forinstance, professions such as precision
farming specialist or agricultural data analyst
are becoming more in demand. Such specialists
need to be able to analyse large amounts of data
obtained from sensors, drones and satellites
and use this data to optimise agricultural pro-
cesses. Another new profession, the agrobot op-
erator, is emerging in connection with the auto-
mation of harvesting and soil cultivation. Robots
and autonomous field processing systems are
becoming a prominent part of the agricultur-
al infrastructure, and therefore specialists who
maintain these systems are in high demand as
well. Digitalisation is changing not only skills re-
quirements but also cultural and organisation-
al aspects of the agrarian sector. For example,
farmers need to become more open to the adop-
tion of innovative technologies as they require
new ways of farming and managing resourc-
es. Furthermore, farmers need to be capable of
learning and adapting quickly as digital technol-
ogies are constantly improving and changing.
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Digitalisation is also becoming a significant
area of development in the agrarian sector, as
the introduction of digital platforms for mon-
itoring crops offers accurate control over the
condition of plants, which facilitates prompt re-
sponse to changes in environmental conditions.
One of these platforms is Agriquest (Satellite
monitoring..., 2020), a free weather data analy-
sis platform that allows farmers to receive up-
to-date information on weather conditions and
their impact on yields. Another prominent plat-
form is Croptical (Free digital platforms..., 2022),
which uses satellite monitoring to analyse field
conditions and provide farmers with data for
decision-making. Croptical already covers over
500,000 hectares in Ukraine. For precision ag-
riculture, xarvio Field manager (Field manag-
er.., 2020), a global digital platform that helps
farmers manage their fields from sowing to har-
vesting, is widely used and supports more than
39,000 farmers in 17 countries. Another notable
platform is FarmLogs (FarmLogs, n.d.), a mobile
application that allows farmers to keep records
of all aspects of their operations, such as plant-
ing, watering, and harvesting, which greatly
simplifies farm management and increases
decision-making. For livestock management,
AgriWebb (Agriwebb, n.d.) is used, a platform
that allows farmers to keep track of livestock,
plan feeding, and monitor animal health in real
time. These platforms allow farmers to manage
their farms more efficiently, reduce costs, and
increase productivity by using modern digital
technologies.

Several agri-startups are being successful-
ly implemented in Ukraine, actively attracting
human capital through the introduction of in-
novative technologies such as agrodrones, verti-
cal farms, and hydroponics. These start-ups not
only contribute to the development of the agrari-
an sector but also change the structure of jobs by
creating new professions that require particular
skills and qualifications. Human capital under-
lies successful operation of such start-ups, as it
is the knowledge and experience of specialists
that allows them to develop and implement in-
novative technologies that greatly increase the
efficiency of agricultural production.

One successful example is the startup
DroneUa (Ukraine became the world.., 2022),
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which specialises in using drones to monitor
crops, cultivate fields, and collect data on plant
health. This startup involved agronomy, engi-
neering, and IT specialists who developed soft-
ware to analyse the data. As aresult, farmers can
reduce the cost of cultivating their fields by up to
30% and increase yields by 15-20%. In this case,
human capital in the form of highly qualified
specialists became the basis for the startup’s de-
velopment, as the effective implementation of
such technologies requires knowledge of both
agronomy and information technology.

Another example is Vertical Farm Ukraine
(Ukrainian innovative vertical farm..., 2022), a
project that implements the concept of vertical
farming in urban environments using hydro-
ponics and aeroponics. This startup actively
engages agronomists and engineers to develop
and implement innovative plant growing tech-
nologies. Human capital, including agronomy
and engineering specialists, has helped to cre-
ate effective business models for growing fresh
vegetables and herbs throughout the year. This
reduces transportation and storage costs, which
is essential to ensure a steady supply of produce
to urban areas.

These cases demonstrate how agri-startups
in Ukraine are using the latest technologies to
improve agricultural efficiency while investing
in human capital through training and develop-
ment of employees. Human capital plays a cru-
cial role in creating successful agri-start-ups,
as it is the knowledge, skills, and experience of
professionals that form the basis for the imple-
mentation of innovative technologies. Skilled
personnel provide the necessary knowledge to
develop and implement innovative technologies
such as agrodrones, vertical farms, and hydro-
ponics. Furthermore, innovative thinking, which
is developed through training and practical ex-
perience, allows generating freshideas and solu-
tions that greatly improve production efficiency.

Thus, the success of agri-start-ups in
Ukraine directly depends on human capital,
which underlies the development of technol-
ogies and the creation of new business models
in the agrarian sector. Education, specialised
courses, and practical experience help to im-
prove the skills of employees, which in turn in-
creases the efficiency of agribusiness, helps to
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adapt to market changes and ensures the sus-
tainable development of the agricultural indus-
try. Automation of accounting and management
systems at enterprises can markedly reduce the
cost of management functions and increase
the efficiency of agricultural enterprises. This
includes the use of software to manage yields,

plan crops, control resource turnover and fore-
cast economic outcomes, which allows for opti-
misation of production processes and increase
the overall efficiency of enterprises. Table 2 pre-
sents a SWOT analysis that reflects the key fac-
tors that influence human capital development
and innovation in agriculture.

Table 2. SWOT-analysis of the introduction of innovations
and innovative technologies in the agrarian sector of the economy

Strengths

Weaknesses

1. Increased potential for productivity improvement through the latest
technologies (precision farming, automation).

2. Optimisation of the use of resources, such as water, fertilisers, and
pesticides, through the application of the latest technologies that
reduce costs and increase production efficiency.

3. Improvement of environmental sustainability and conservation of
natural resources through the introduction of technologies that reduce
the use of chemicals and minimise adverse environmental impact.

4. Increased competitiveness of agricultural enterprises in the
international market through optimisation of production processes and
export of innovative products.

1. Insufficient dissemination of
information about the latest technologies
among some farmers.

2. Excessive initial costs of implementing
innovations.

3.mLack of adequate training of personnel
to work with the latest technologies.

4. Technical and organisational challenges
in integrating innovative technologies into
conventional production processes.

Features

Threats

1. Growing demand for environmentally friendly products, which
drives innovation.

2. Development of international partnerships and cooperation in

the agrarian sector of the economy, which facilitates the transfer of
technology and knowledge.

3. Improved access to finance for investment in innovative
technologies through public and private support programmes.

4. Increased access to advanced digital platforms and tools for data
analysis and monitoring of production processes in the agrarian sector
of the economy, which enables improved efficiency and cost reduction,

1. Risk of losing conventional jobs to
automation and robotics.

2. Dependence on external technology
and parts suppliers.

3. Potential market volatility and
uncertainty over investment returns.

4. Elevated level of risk if technology is
not applied correctly (poor integration or
underestimation of impact).

including through external initiatives and international partnerships.

Source: compiled by the authors of this study based on data from S. Zaika et al. (2023), A. Ranjan et al. (2024)

Overall, the introduction of innovations
and the latest technologies into the agrarian
sector through human capital development
is a key element for ensuring the sustainable
development of the sector. The SWOT analysis
revealed that while there are significant op-
portunities for increasing the productivity and
environmental sustainability of agricultural
production, proper education and training is a
crucial precondition for the successful fulfil-
ment of these opportunities. It is necessary to
ensure that workers develop the adequate skills
to implement the latest technologies and inno-
vations effectively, which will minimise risks
and maximise the potential for growth in the
agrarian sector.

Education and digital technologies sub-
stantially affect farm productivity and income,
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as evidenced by studies from various regions.
The effects of education on farm productivity
are evident. M. Reimers & S. Klasen (2011) found
that each additional year of farmer education
increases agricultural productivity by 2-5% in
high-income countries. The greatest effect was
observed for primary and secondary educa-
tion, while tertiary education had no significant
effect on productivity. This demonstrated the
value of basic knowledge for farmers who can
effectively innovate and adopt modern farming
practices. Additionally, a study in the Offinso
Municipality of Ghana found that farmers with
secondary education had 15-20% greater yields
than those with only primary education. Fur-
thermore, access to extended services such as
extension can increase productivity by 25%, al-
though the coverage of such services continues
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to be low. This underscores the significance of
education not only in formal training, but also
in access to practical knowledge and advice that
can greatly improve farm efficiency.

Digital technologies also markedly affect
farmers’ incomes. A 2014 study of 676 farmers
in Guangdong province, China, found that the
use of digital technologies such as the Internet
of Things (IoT) and data analytics increased in-
comes from agricultural production and sales
by 12-18%, especially for highly skilled farmers.
Digital technologies also reduced the negative
impact of distance to market by 30%, allowing
farmers to get their products to end users faster
and cheaper (Oduro-Ofori et al. 2014). Platforms
such as Farm Pass (India, Africa) enabled farm-
ers to increase their income by 20-35% through
direct access to buyers, digital payments, and the
ability to obtain loans based on financial history.
For example, farmers in India receive payment
on the day of sale, which reduces losses from de-
lays and improves the financial stability of farms
(True prosperity will be found..., 2023).

In Ukraine, education and the adoption of
digital technologies greatly influence farm pro-
ductivity and income. 66% of farmers in Ukraine
have a university degree, which positively affects
their productivity. Farmers with higher educa-
tion demonstrate 20-30% higher productivity
compared to those with only secondary or vo-
cational education. The study also showed that
farmers who take advanced training courses can
increase their productivity by 15-25% through
the introduction of innovative technologies and
farming methods. In Ukraine, there are online
education platforms such as AgroPortal and
AgroHub that help farmers acquire new knowl-
edge and skills that can improve their efficiency
(Varchenko, 2019).

Overall, the key findings were that education
is most effective in a context of rapid technolog-
ical advancement, when farmers can adapt in-
novations more quickly and increase their pro-
ductivity. Digital technologies not only increase
incomes, but also simplify access to financial
services, reducing dependence on conven-
tional intermediaries. Expanding educational
programmes and digital infrastructure in ru-
ral areas is key to the sustainable development
of the agrarian sector, as it creates favourable

Economics and Business Management (15)4

conditions for innovation and improves the
economic efficiency of farms.

The present study and the study by
M.Y. Darsyah et al. (2024) shared a focus on the
development of human capital for the creative
economy, but their approaches differed. Both
studies stressed the significance of investing
in education, training, and the latest technolo-
gies for the development of creative industries.
At the same time, the present study focused on
particular industries, such as the agrarian sec-
tor of the economy in Ukraine, and the value of
integrating digital technologies and precision
farming to increase productivity. M.Y. Darsyah et
al., on the other hand, focused on general ap-
proaches to developing the creative economy
through infrastructure, digital platforms, and
education, without focusing on concrete sectors.

The present study focused on the develop-
ment of human capital in the agrarian sector,
emphasising the role of education, innovation,
and technology in increasing the productivity
and competitiveness of agricultural enterprises
through the introduction of the latest technol-
ogies such as precision agriculture and digital
platforms. ].D. Snowball & R. Haines (2024) fo-
cused more on the global aspects of supporting
creative industries, while the present study fo-
cused on particular innovations and technolo-
gies in the agrarian sector. The findings of D. Di-
vianto et al. (2024) and of the present study had
a shared focus on the value of human capital for
the development of the creative economy. Both
studies emphasised the significance of invest-
ments in human capital and government sup-
port for the development of creative industries.
Furthermore, they highlighted the role of social
capital and infrastructure as factors influencing
the development of this sector. However, D. Di-
vianto et al. paid more attention to intellectual
capital, specifically human capital and its influ-
ence on the financial success of SMEs in the cre-
ative economy, using quantitative methods.

The paper by B. Fotuhi Mehrabani et al. (2022)
and the present study had a shared theme in
terms of the significance of human capital for
economic development, specifically, for the cre-
ative economy. Both studies emphasised the role
of investment in human capital to stimulate in-
novation and economic growth and recognised
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the significance of government initiatives. The
present study focused on the adoption of tech-
nology in the agrarian sector, namely precision
agriculture and digital platforms, while the B.
Fotuhi Mehrabani et al investigated the spatial
distribution of creative capital in Iranian me-
tropolises and its impact on economic growth.

Human capital is a critical factor in econom-
ic development in the creative economy:. Its val-
ue lies not only in knowledge and skills, but also
in the ability to innovate, adapt, and solve prob-
lems creatively. In a creative economy, human
capital ensures the creation of innovative ideas,
products, and services, which forms the basis for
economic growth.

Use of human capital potential to develop
the creative economy in the agrarian sector
The agrarian sector of the economy is one of
the oldest and crucial areas of economic ac-
tivity, but it has undergone major transfor-
mations over time due to the introduction of
innovations and creative approaches. Crea-
tive approaches in the agrarian sector include
a variety of strategies to help adapt to global
challenges, such as climate change, growing
demand for environmentally friendly products,
the need to increase resource efficiency, and
sustainable development. These approaches
help farmers to optimise their processes, re-
duce costs, improve product quality, and en-
sure sustainable development at the local level.
Creative approaches to cooperation and
clustering have been the basis for many agri-
cultural initiatives. In some countries, farm-
ers unite to form cooperatives or clusters,
enabling them to exchange knowledge, im-
prove efficiency, and reduce costs. In Aus-
tria, Pramoleum has created a unique model
of cooperation by bringing together farms to
grow pumpkins and produce pumpkin seed
oil (Rural and high-tech..., 2021). This cooper-
ation not only reduced production costs but
also expanded the range of products and cre-
ated new jobs forlocal residents. Furthermore,
this approach has contributed to the develop-
ment of the regional economy by creating new
business models and increasing demand for
pumpkin seed oil on the local market. Anoth-
er example is the KochCampus Association,
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which brings together chefs, restaurateurs,
and farmers to jointly develop new products
and test new crops in the catering industry
(Rural and high-tech...,, 2021). This approach
not only supports local producers, but also
promotes gastronomic tourism, which is a
major part of the economy in many Austrian
regions. The project also serves as an excel-
lent example of how the agrarian sector can
be integrated with other economic sectors to
create added value. The introduction of digital
technologies in the agrarian sector can reduce
costs, increase the efficiency of production
processes, and ensure sustainable develop-
ment. One example is the Austrian myAcker
project, which allows consumers to rent beds
online and monitor the cultivation of vege-
tables via smartphone or tablet (Rural and
high-tech..., 2021). This allows for a new model
of interaction between the consumer and the
producer, where everyone can become part of
the agricultural process, observe the growth of
their products, and even take part in choosing
what to grow. This approach helps to engage
peoplein agricultural production, raise aware-
ness of agriculture and encourage sustainable
consumption.

The use of human capital for the develop-
ment of the creative economy in the agrarian
sector is one of the key factors contributing to
the modernisation of agriculture, increasing its
efficiency and environmental sustainability. The
Netherlands is a prime example of how human
capital can drive innovation and create new op-
portunities for the agrarian sector, specifically
through the introduction of advanced technol-
ogies, the development of digital initiatives and
the implementation of sustainable agricultur-
al practices. A highly educated workforce, re-
search, and effective collaboration between uni-
versities, businesses, and farmers are leading to
prominent results in agriculture.

The role of human capital in the creative
agrarian economy in the Netherlands is inval-
uable. Highly skilled people, such as specialists
in agronomy, engineering, and the IT sector,
contribute to the development of innovative
technologies such as precision farming, robot-
ics, hydroponics, vertical farms, and sustainable
agricultural practices. Collaboration between
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academic institutions, government, and the pri-
vate sector in the Netherlands actively promotes
innovation. For instance, partnerships between
universities and agricultural enterprises have
led to breakthroughs in the development of new
crops, improved water management systems,
and the introduction of innovative technologies
in greenhouse farming. Such innovations can
reduce water costs, preserve biodiversity and
markedly increase yields (OECD, 2015).

One of the most prominent examples of in-
novation in the Netherlands is the Wageningen
University Farm of the Future concept, which
focuses on sustainable farming systems using
zero fossil fuels. Within the framework of this
project, eight different crops are being experi-
mented with, which helps to increase biodiver-
sity, soil health, and yield efficiency. Innovative
drainage systems are also being introduced to
store excess water underground for reuse dur-
ing dry periods. This can greatly reduce depend-
ence on conventional irrigation methods and
improve water use efficiency (OECD, 2015).

Another successful example is innovation
in greenhouses, where Dutch farmers use ultra-
modern technology such as automated climate
control systems and LED lighting to grow vege-
tables and flowers year-round. This maximises
the productivity of the land while minimising
energy consumption, which is essential for the
sustainable development of the agricultural in-
dustry. Thanks to such initiatives, farmers can
ensure sustainable production with minimal
environmental impact. Furthermore, the CAP
Strategic Plan (2023-2027) in the Netherlands
supports farmers in their transition to sustain-
able agriculture. This is achieved through indi-
vidualised regional strategies that ensure not
only a fair distribution of income, but also food
security and environmental sustainability. This
strategy allows farmers to adapt to new condi-
tions, use resources efficiently, and reduce their
environmental impact (Netherlands — CAP Stra-
tegic Plan.., n.d.).

Human capital also contributes to the devel-
opment of an export-oriented agri-food econo-
my in the Netherlands. The country is the sec-
ond largest exporter of agricultural goods in the
world, with exports worth over EUR 100 billion
annually. Creative approaches in logistics, pack-
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aging, and innovation contribute significantly to
this achievement. The Netherlands has success-
fully integrated human capital into the develop-
ment of new packaging, logistics and delivery
methods, making its products high quality and
competitive on global markets.

Lessons from the Dutch experience show
that human capital is a crucial factor for the de-
velopment of a creative economy in the agrari-
an sector. Highly skilled personnel, innovative
approaches and effective cooperation between
research institutions, government and business
allow the Netherlands to stay a leader in agricul-
ture. Educational programmes and investments
in human capital development ensure the sus-
tainable development of the agrarian sector, ad-
dressing environmental issues and creating new
business models that contribute to increased
productivity and environmental sustainability
in agrarian sphere.

Digitalisation of the agrarian sector is an
important stage of development in Ukraine.
Involving young people in the development
of digital technologies is a major step towards
increasing the efficiency of production and
marketing. Various platforms for data ex-
change between farmers, suppliers, and con-
sumers are actively developing in Ukraine,
such as AgroPortal (AgroPortal, n.d.), AgroHub
(Analysing millions of numbers.., n.d.), E-Ag-
riculture (E-Agriculture, n.d.), which allows for
better management decisions and reduced
costs (Creative approaches, 2021). Each of these
platforms has its own impact on the work of en-
terprises in the agrarian sector, helping to im-
prove communication, management process-
es, and reduce costs. AgroPortal is one of the
leading information exchange platforms in the
Ukrainian agrarian sector. It enables farmers
to receive up-to-date information on product
prices, industry news, and government support
programmes. Using AgroPortal helps to im-
prove management decisions, as farmers can
quickly respond to changes in the market. Fur-
thermore, the platform helps to reduce costs
by providing access to up-to-date data, which
allows farmers to plan input purchases and
sales more efficiently. AgroHub is another plat-
form that actively supports farmers in Ukraine.
It is focused on creating an ecosystem for the
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exchange of knowledge and experience among
farmers. AgroHub allows farmers to upgrade
their skills through online courses and train-
ings, which improves their farm management
skills. The platform also facilitates communi-
cation between farmers, suppliers, and con-
sumers, which reduces transport and logistics
costs through more accurate and prompt or-
ders. E-Agriculture is a platform that supports
farmers in using digital technologies to man-
age their farms efficiently. It allows farmers to
access online resources, tools for monitoring
and analysing data, which is essential for mak-
ing informed management decisions. The use
of this platform improves agricultural com-
munication and reduces costs, as the platform
provides accurate monitoring of resources
and allows for optimisation of the processes of
growing, harvesting, and processing agricul-
tural products. Overall, these platforms help
farmers improve market access, optimise man-
agement processes, and reduce costs, as well as
improve farmers’ skills and facilitate commu-
nication between agricultural market partici-
pants. They enable farmers to adapt to market
changes more quickly, increase efficiency and
reduce financial risks, which is critical in times
of economic instability. Climate change and
global environmental issues are forcing the
agrarian sector to adapt to new conditions. The
use of environmental technologies to reduce
the adverse impact that agricultural production
has on the environment is one of the most sig-
nificant creative approaches in this area.

One such example in Ukraine is the creation
of biogas complexes for processing agricultur-
al waste. These facilities can process organic
waste such as manure, haylage, and other bio-
logical materials into energy that can be used for
farmers' needs. Such complexes also reduce the
amount of waste in landfills and contribute to
soil conservation, as the residues after process-
ing can be used as organic fertiliser (Rural and
high-tech..., 2021).

Another example is the development of
climate-smart agriculture in Ukraine. Adapt-
ing the agrarian sector to climate change is be-
coming increasingly significant for food secu-
rity. This includes the use of drought-tolerant
crops, water, and energy conservation methods,
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and the application of the latest agricultural
technologies to increase productivity in an un-
stable climate. Climate-smart approaches can
markedly reduce crop losses and make agricul-
ture more resilient to extreme weather condi-
tions. Technologies such as precision farming
and no-till farming methods reduce CO, emis-
sions, increase soil resilience to climate chal-
lenges and guarantee sustainable agricultural
development. These technologies can reduce
tillage costs, reduce the risk of erosion, and im-
prove soil structure. This is an important part of
maintaining food security in the face of climate
change (Prospects for the development..., 2024).

Proactive approaches that can increase
productivity and help adapt to new econom-
ic, environmental, and social challenges are a
powerful tool for sustainable development of
the agrarian sector. Innovations, such as inno-
vative technologies, digitalisation, cooperation,
and eco-friendly methods, allow the agrarian
sector to become more competitive and ensure
sustainable development at all stages of the pro-
duction cycle. Considering the current trends,
the agrarian sector has a massive potential for
development if creative and innovative solu-
tions are implemented.

The present study and the study by Y. Ionin
§ A. Prysich (2024) had a shared focus on the
significance of digital technologies for econom-
ic development and improving the efficiency
of management processes. Both studies em-
phasised the role of digital tools in optimising
business processes and increasing the com-
petitiveness of enterprises. However, the differ-
ence between them was that the present study
focused on the development of human capital
and its relationship with the creative economy,
while Y. Ionin & A. Prysich focused more on digi-
tal technologies and their influence on manage-
ment structures.

The study by C. Chaiboonsri (2024) and the
present focused on the value of human capital
for economic development, but with different
emphases. Both studies emphasised the need
to invest in education, innovation, and technol-
ogy. C. Chaiboonsri emphasised the role of cul-
tural industries, which contribute to economic
growth through creativity and new jobs. The
present study, on the other hand, focused on the
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development of human capital in the agrarian
sector, specifically through precision agriculture
and digital technologies to increase productivity.
Both studies recognised the value of investment
in R&D, but C. Chaiboonsri focused more on cul-
tural and social capital, while the present study
underscored technological innovation in the
agrarian sector.

The current study and the study by
D. Kalfas et al. (2024) converged in their empha-
sis on the role of cultural and creative industries
for economic development and social cohesion.
Both studies emphasised their significance for
job creation and entrepreneurship. D. Kalfas et
al. focused on the social and cultural aspects of
urban regeneration in Europe. This study and
the study by L.J.S. Baiyegunhi (2024) shared a
focus on the significance of human capital for
economic development. Both studies highlight-
ed the value of investing in education, research,
and innovation to increase productivity and
stimulate economic growth. The present study
focused more on the cultural and creative in-
dustries, exploring their role in regional devel-
opment and recovery through an analysis of sec-
toral impacts on the economy. At the same time,
L.J.S. Baiyegunhi's study focused on the agrarian
sector and focused on human capital develop-
ment through training of farmers to increase
their productivity and resilience to change.

The present study and the study by W--J. Yan
& S.-T. Liu (2023) had a shared focus on the de-
velopment of the creative economy, particularly
through innovation and human capital. Howev-
er, the approaches differed: the present study
focused on the development of human capital
through education and technological innova-
tion to stimulate the creative economy, while the
study by W.-J. Yan & S.-T. Liu focused on cultur-
al aspects and the management of the creative
economy through cultural policies. Both ap-
proaches recognised the significance of inno-
vation, but from different standpoints - through
human capital and cultural governance.

This paper and the study by Y.F Yoga et
al. (2023) both addressed the development of the
creative economy through investment in hu-
man capital and entrepreneurship support, em-
phasising the significance of public policy and
infrastructure. Both studies examined the role
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of human capital and innovation in support-
ing economic growth in the creative industries.
However, Y.F. Yoga et al. focused on infrastruc-
ture initiatives and government programmes in
specific regions of Indonesia, while the present
study focused more on the agrarian sector and
technological innovations, such as digitalisation
and precision agriculture, to stimulate the de-
velopment of the creative economy.

Investments in education and research are
essential for the development of human capital
in the agrarian sector in the context of the crea-
tive economy. Programmes aimed at developing
creativity, innovation, and entrepreneurial skills
should be available at all levels of education, in-
cluding at agricultural universities and special-
ised training institutions for agricultural profes-
sionals. For example, courses in agribusiness,
precision farming, agronomy, ecology, and sus-
tainability can prepare students for the challeng-
es of the modern agricultural market. This will
enable young professionals not only to work ef-
fectively with the latest technologies, but also to
run a successful business in the agrarian sector.

Furthermore, it is vital to stimulate research
and development activities in the field of agri-
cultural technology and innovation. An exam-
ple is investment in biotechnology research,
particularly in genetic modification of crops,
which enables the development of varieties that
are more resistant to climate change. It is also
worth paying attention to the development of
agri-platforms for monitoring soil health, which
allows farmers to obtain accurate information to
increase productivity and reduce costs.

The creation of effective educational plat-
forms for the development of specialised skills is
a prominent aspect for the agrarian sector. Such
platforms can include courses and trainings on
the use of precision agriculture, automation of
agricultural processes, and the development of
sustainable production methods. For instance,
platforms that teach farmers how to use drones
to monitor crops or soil data collection systems
can help young farmers to implement inno-
vative technologies in their operations, mark-
edly reducing costs and increasing efficiency.
Supporting cultural and social initiatives in the
agrarian sector should be a priority in human
capital development policy. It is vital to stimulate
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the development of cultural and social projects
in agricultural regions, such as the organisation
of agritourism festivals, agricultural exhibitions
or the creation of rural cultural centres. Such
initiatives foster creativity in communities and
can become a new source of employment, which
will also improve social stability in the regions.

Engaging young people in creative agricul-
tural industries is essential for innovation and
sustainable economic growth. Programmes that
foster the development of young talent in areas
such as digital agriculture, food processing or
agribusiness can help to create a new genera-
tion of entrepreneurs and innovators. For ex-
ample, programmes to support agri-innovation
start-ups can help young farmers create com-
petitive products and services that meet global
market demands. To ensure the sustainable de-
velopment of the agrarian sector, it is necessary
to introduce innovative technologies such as
precision farming, automation of agricultural
production processes, biotechnology and re-
newable energy sources. For example, farmers
who use monitoring systems to determine wa-
ter and fertiliser requirements can significantly
reduce input costs and increase yields. It is also
worth addressing the development of biofuels
and renewable energy-oriented agricultural
enterprises, which helps to reduce the environ-
mental impact of agriculture.

Integration of international practices is a
valuable condition for the development of hu-
man capital in the agrarian sector. Involvement
in international support, training and cooper-
ation programmes will allow Ukrainian farm-
ers to gain access to advanced technologies
and best practices. For example, participation
in international projects on precision agricul-
ture or organic production will allow adapting
these technologies to Ukrainian conditions, in-
creasing competitiveness in the global market
and ensuring sustainable development of the
agrarian sector.

CONCLUSIONS
The development of human capital is the ba-
sis for increasing the competitiveness of na-
tional economies, specifically in the context of
globalisation, rapid technological change, and
the challenges posed by climate change and
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economic instability. A creative economy based
on intellectual and creative resources requires
the development of human capital capable of
generating innovative ideas, products, and ser-
vices. This allows not only to increase produc-
tion efficiency, but also to adapt to new market
requirements, increase innovation and ensure
sustainable development. Investments in hu-
man capital, including in education, research
and development, and the latest technologies,
are essential to foster the development of the
creative economy, particularly in industries
such as information technology, media, design,
culture, and the arts.

The study demonstrated that countries that
actively invest in human capital development,
such as Austria and the Netherlands, achieve
prominent economic growth rates and have
competitive advantages in the global market. In
the context of constant change and competition
at the global level, human capital is becoming
one of the key factors determining the success
of enterprises, especially in the creative indus-
tries. An essential aspect is the integration of
education and innovative approaches into the
practical activities of enterprises, which allows
them to create new products, technologies and
services that meet international standards.

Ukraine is gradually moving closer to in-
tegrating the latest technologies and digital
platforms into the agrarian sector. The use of
platforms such as AgroPortal, AgroHub and
E-Agriculture helps to improve communication
between farmers, suppliers and consumers, as
well as optimise management processes. It is
alsoimportant to develop education for farmers,
which includes not only traditional courses but
also online learning using modern technologies,
allowing farmers to gain relevant knowledge and
improve their skills. Training programmes such
as AgriAcademy help farmers to effectively use
new digital tools and techniques, which leads to
increased productivity and reduced costs.

Human capital development also greatly
influences social responsibility and environ-
mental sustainability. Improving the educa-
tion and skills of employees allows for more
efficient resource management, cost reduction
and the introduction of sustainable technolo-
gies in production, which helps to preserve the
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environment and increase the competitiveness
of enterprises. Educated employees are also bet-
ter equipped to adapt to climate change, which
is a crucial aspect of sustainable development in
the face of global environmental challenges.
Human capital is an integral part of the
transformation of the agrarian sector in these
countries. Investments in education, research
and development, and the introduction of the
latest technologies contribute to increasing the
efficiency of agricultural production, promoting

agrarian sector in these countries, and the expe-
rience of the Netherlands, Austria and Ukraine
can become a scientific and practical model for
other countries seeking to achieve sustainable
development in the agrarian sphere. Prospects
for further research include the investigation
of the effects of human capital on the introduc-
tion of innovative technologies and sustainable
development of the agrarian sector, particularly
through digitalisation and innovation.

innovation, and ensuring sustainable economic ACKNOWLEDGEMENTS
development. Training programmes, coopera- None.
tion between universities and businesses, and
the introduction of digital platforms are the CONFLICT OF INTEREST
basis for the successful modernisation of the None.
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PO3BUTOK NioaCcbKoro KaniTany
B YMOBaX CTaHOBJI€eHHSA eraTMBHO'I' €KOHOMIKM

AHoTauiga. MeToo JAaHOTO IOCTIIKeHHS 6yJI0 IMpoaHaIi3yBaTU POJIb JIIOACHKOTO KaIiTany y
PO3BUTKY KpeaTHMBHOI eKOHOMIiKH, 30KpeMa depe3 BIIPOBAJ)KeHHs IHHOBAIil Ta PO3BHUTOK
OCBiTM. MeTOmOJIOTiA MOCIIKeHHA BKJIIOYaJia BUKOPHUCTAHHS aHaji3y CUJIBHUX, CIabKUX
CTOpPiH, MOXJIMBOCTEM Ta 3arpo3, a TaKOXX BHBUEHHS IHHOBALiHUX IIporpaM Ta OCBITHiX
iginiaTB. OCHOBHI pe3yJabTaTU AOCIIM)KeHHS [10Ka3aJIy, 10 iHBeCTHUIlil B OCBITY Ta TeXHOJIOril
€ BaKJIUBAM OGaKTOpOM JJA PO3BUTKY IHHOBAUiM y KpeaTUBHUX Taiy3fax. JochimKeHHA
rtatdopmM AgroPortal, E-Agriculture Ta AgroHub 3acBiguniio ixHio epeKTUBHICTD y ITOKpalleHHi
KOMyHiKalii MDbK ¢epmepaMy, IocTadyalbHUKAaMU Ta CIIOKMBAdaMH, IO CIIpUAE ONTUMisallil
JIOTICTUYHUX TIPOLIECiB i PO3BUTKY HOBUX Hi3Hec-Mofesiel AJiS OHJIaMH-TIPOAaKiB. BHUABJIEHO,
110 BIIPOBA KEHHS IUPPOBUX TEXHOJIOTIHM Ta PO3BUTOK IIpOTpaM HaBYaHHS JO3BOJIAIOTh 3HAYHO
MTOKPALTUTY TPOAYKTUBHICTh i 3HU3UTY BUTPATH B arpapHOMY CeKTOpi eKoHOMiku. Kpim Toro, 6yio
BCTQHOBJIEHO, III0 3aCTOCYBaHHS LUPPOBUX pillleHb OIIOMAarae aJanTyBaTH arpapHUN CEKTOp
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0 YMOB 3MiHM KiiMaTy Ta [I0o6aibHUX MPo6IeM HABKOJIUIIHBOTO CepefOBUINA. PesynbraTu
IOCTIIRKeHH ITiATBEepAWIN, W0 JIIOACHKUM KalliTan Bifiirpa€ KJIIOUOBY POJIb Y BIIPOBaJKeHHI
iHHOBAIIi Ta PO3BUTKY arpapHOT0o CeKTOpy. OcobnuBe 3HAUeHHS MAIOTh iHBECTULi B IIIATOTOBKY
daxiBIiB uepe3 cydacHi OCBITHI IporpaMu Ta TPeHIHTH, fKi HAlIOThb arpapisiM MOKJIMBICTB
OITaHOBYBaTH HOBITHI TexHoJOrii Ta edeKTUBHI 6i3Hec-cTpaTeril. AHaIi3 BUIBUB IIEPCIIEKTUBU
BIOCKOHJIEHHS LIIAXOM CTPaTeriyHOro BUKOPUCTAHHSA ICHyIOUMX LUPPOBUX IUIATPOpM i
HaBYaJIBHUX KypCiB A/ MiJBUINEHHS IIOTeHIlially JIIOACBKOTO KaIliTanxy. Byno MpupineHo
yBary riardopMaM B ABCTpil, TaKUM sIK Pramoleum Ta myAcKer, siKi IeMOHCTPYIOTh YCITilIHY
iHnTerpanio IMPPOBUX TEXHOJIOTIN y arpapHUN CeKTop. AHasIi3 OCBITHIX mporpaM i cmiBmparii
MDK yHiBepcuTeTaMy, 6i3HecoM i Iep>kaBHUMU ycTaHOBaMU B HimepraHax BUSBUB IX BaJKJIUBY
POJIB Y IMiATPUMILi CTAJIOTO PO3BUTKY arpapHOIo CEKTOPY, 30KpeMa depe3 TaKi IIpoeKTHU K «Pepma
MaubyTHROTO». BHCHOBKU BKa3yIOTh Ha HeOOXiOHICTh Momamblinx iHBECTHUIIN Y pPO3BUTOK
JIIOACBHKOTO KalliTasy 4yepe3 OCBITHI ImporpaMu i HayKOBO-AOCHITHUIBKY AiSJBHICTB, a TaKOX
iHTerpaiito HOBITHIX LMPPOBUX TEXHOJIOTIM B arpapHUM CEKTOP eKOHOMIKY [T 3ab6e3meueHHs
CTaJIOTO PO3BUTKY KpeaTHBHOI eKOHOMiKU. BpaxyBaHHSA 1uX GaKTOPIiB JO3BOJIUTH [TOKPAIIUTU
€KOHOMIUHY CUTYyallilo, miABUIUTYU e)eKTUBHICTh BUPOGHUIITBA Ta CIIPUATU CTAJIOMY PO3BUTKY
HallioHaJIbHOI eKOHOMIiKU

KnioyoBi cnoBa: iHHOBallil; OCBiTHI IIpOrpaMy; CTiMKiCTh; KOHKYPEHTOCIIPOMOSKHICTB; JIIOACHKUI
KalliTaJI; PO3BUTOK; arpapHUN CEKTOP eKOHOMIKHU
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