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DIGITAL TRANSFORMATION OF ECONOMY::
THE EXPERIENCE OF ESTONIA AND DENMARK

This article is devoted to the study of best practices of Estonia and Denmark in shaping and developing digital
economies. An analysis of the cluster policies of these countries is conducted, examples of the use of digital platforms
and digital tools by industrial enterprises and clusters in Estonia and Denmark are considered. Within the framework
of this research general scientific research methods have been employed such as analysis and synthesis, case study
method in examining practical examples of digital transformation in Estonian and Danish industrial companies,
content analysis method of scientific publications, scientometric analysis method to assess the level of interest and
activity of the scientific community in the field of digital economy of Denmark and Estonia, and method of graphical
construction of frames using VOSviewer software. Drawing on the experiences of Estonia and Denmark, the study
identifies key themes and aspects necessary for understanding and successfully managing digitization at the national
level. Investments in robust digital infrastructure, fruitful collaboration between government, industry, and the
scientific community, as well as contributions of research organizations to the development of digital competencies
of the workforce are the key to the formation of innovative ecosystems that foster digital transformation of these
countries.
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Introduction. In the contemporary world, digital transformation has become a key catalyst for
economic growth and competitiveness. According to the Euler Hermes experts’ report on the Enabling
Digitalization Index (EDI), which evaluates countries based on five parameters: regulatory environment for
business, knowledge ecosystem, connectivity quality, infrastructure, and market size, the leaders in 2020
were the United States, Germany, and Denmark. The United States ranked first due to its superior
knowledge ecosystem, competitive market size, and favorable regulatory environment; Germany possesses
a first-class knowledge ecosystem and business infrastructure. Denmark secured the third position for
connectivity quality and surpassed China in the number of secured servers. Particularly noteworthy is
China’s success, which, in the three years preceding the Covid-19 pandemic, rose from 17" to 4" place in
the ranking.

Among the pioneers of economic transformation - Estonia and Denmark, which have become
synonymous with digital innovation and efficiency. Denmark’s performance in the parameters of this
ranking is as follows: regulatory environment for business — 97 out of 100 points, knowledge ecosystem —
95, connectivity quality — 100, infrastructure — 90. Estonia ranked 27th in this ranking with the following
indicators: regulatory environment for business — 89 points, knowledge ecosystem — 77, connectivity
quality — 70 points, infrastructure — 58 points.

It is especially worth noting the first place of Denmark in 2022 in the field of e-Government in the
United Nations’ e-Government Development Index, which is a composite indicator of three dimensions of
e-government: provision of online services, telecommunication connectivity, and human capital.

The TOP-10 countries in the European Commission’s Digital Economy and Society Index (DESI) in
2022 were Finland, Denmark, the Netherlands, Sweden, Ireland, Malta, Spain, Luxembourg, Estonia, and
Austria. Denmark ranks as follows in four main DESI indicators: availability of broadband - 1% place;
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digital technology integration - 2™ place; human capital - 5" place; digital public services - 8" place.

Despite Denmark’s lead over other European countries in the ranking, as noted by experts, it is
important for the country to continue on the path to achieving the goals set for the Digital Decade, including
increasing the percentage of SMEs with at least basic digital intensity to 90% (79% in 2022), increasing
the percentage of enterprises using cloud computing services to 75% (62% in 2022), big data (27% in 2022),
and artificial intelligence (24% in 2022) by 2030.

According to the DESI ranking for 2022, Estonia is the best country in the sector of digital public
services and is recognized as a leader in e-government. Estonia ranks 9" out of 27 EU countries in the
overall DESI ranking, including the following indicators: human capital - 8" place, digital technology
integration - 15" place, broadband availability - 26" place [1].

Estonia, the developer of Skype software, has successfully utilized digital technologies in the economy
and government administration since the 1990s, being the first country to introduce e-government services
- e-Estonia - as early as 2001. This comprehensive e-government platform enables citizens to access a wide
range of government services online: electronic voting, digital signatures, electronic taxation, healthcare
databases, and government digital ecosystem.

According to the Danish Agency for Digital Government, central, regional, and local governments in
Denmark have been strategically collaborating since 2001 to establish a digital public sector, starting with
the implementation of digital signatures and emails, followed by bank payments using NemKonto (bank
accounts) and electronic invoices in 2004.

Subsequently, in 2007, NemID/EasyID (identification data for public self-service), digital mail, and
the national portal for citizens borger.dk were launched to provide online services and information about
the public sector, and in 2011 — digital mail for businesses was introduced. Businesses have the capability
to conduct all operations electronically: receive statements, pay taxes, and submit reports. Such a system
enables annual savings of 10-20% of the budget. In 2016, the exchange of high-level public data began,
and by 2022, artificial intelligence (Al), automation, and green transition rules were introduced with the
aim of achieving zero emissions by 2050.

The aim of this research article is to analyze the experiences of Estonia and Denmark in the field of
digital transformation of the economy, including the formation of digital ecosystems, cluster policy,
digitization of industrial production, and the application of digital tools by enterprises and complex
integrated industrial structures.

In order to accomplish this aim the following objectives are established: conducting a scientometric
analysis of publications to assess the level of interest among researchers in the research questions regarding
the main directions and features of the formation and development of digital economies in Denmark and
Estonia; analysis of cluster policy in Estonia and Denmark; studying the application of digital platforms
and digital tools by industrial enterprises and clusters of the aforementioned countries, as well as identifying
the most successful practices of such digital transformation.

During the research, general scientific research methods were used, including analysis and synthesis
method, case study method in examining practical examples of digital transformation of Estonian and
Danish industrial companies, as well as specialized methods, including content analysis method of scientific
publications, scientometric analysis method (using the information array of the Web of Science database),
and method of graphical construction of frames in the VOSviewer program.

Literature review. Within the framework of the fourth industrial revolution in manufacturing,
progress has been made in the field of data storage and new computational capabilities, as well as
developments in artificial intelligence, robotics, additive manufacturing, and human-machine interaction,
leading to innovations that transform models, approaches, and concepts in production [2].

Numerous studies emphasize the positive correlation between digital transformation and economic
growth. For example, Rosenstand C.’s study shows how digital technologies contribute to increased labor
productivity and innovation, leading to overall economic progress [3]. Similarly, studies by Yu F. and
Wysokinska Z. [4-5] highlight the role of digitization in stimulating regional economic development and
competitiveness. Scupola A. [6] provides a detailed case study of successful digital transformation in
Denmark’s public administration, emphasizing the importance of policy and stakeholder engagement. Ndou
V. [7] discusses the disruptive nature of digital technologies and their role in post-pandemic recovery
strategies, while Bednar¢ikova D. [8] explores the potential of digital technologies for sustainable business,
particularly in the context of the European Union. These studies collectively underscore the significance of
digital transformation in fostering economic growth and sustainability.
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Estonia’s focus on integrating digital literacy into curricula and Denmark’s initiatives to enhance
workforce qualifications reflect efforts to develop the digital competence of the workforce [9]. The
development of reliable cyber-secure digital infrastructure is necessary to facilitate the digital
transformation of the economy, which is a multifaceted process encompassing technological, institutional,
and socio-economic aspects [10-11]. Drawing on the experiences of Estonia and Denmark, this study
identifies key themes and aspects necessary for understanding and successfully managing digitization at
the national level.

To assess the level of interest of the academic community in the research questions regarding the main
directions and peculiarities of the development of digital economies in Denmark and Estonia and to
examine existing practical solutions in this area, conducting a scientometric analysis of publications
presented in the Clarivate Analytics (WoS) database is considered appropriate. Data collection for the
research was conducted by analyzing published works presented in the Web of Science Core Collection
scientometric database. The data search formulas were as follows:

1%t search = All fields: “digital economy” and “Estonia”; All fields: “e-Estonia”;

2" search = All fields: “digital economy” and “Denmark”.

The search query was not limited by date and therefore covered the period from 1975. Due to the
relatively recent emergence of the Internet of stationary devices and associated digital technologies, the
first scientific articles on the research topic date back to 1995 in the database, therefore, the research results
are presented for the period “1995-2024”.

Within the framework of conducting the first search query, 45 and 26 publications were obtained
respectively, while in the second query, 87 publications were obtained, which were further utilized for
conducting a scientometric analysis using the software tool VOSviewer (version 1.6.20) based on the
criterion “Co-occurrence: All keywords”. It is also noteworthy that the preliminary obtained arrays of
publications were analyzed using the capabilities of the webofknowledge.com platform — the “Analyze
Results” section.

1) During the 1% search query “digital economy” and “Estonia”, the main array consisted of 45
publications, 80% of which belong to the WoS categories: “Economics” - 20 (44.4%) and “Management”
- 16 (35.6%), indicating significant interest in digital economy and its management in the context of Estonia.

The distribution of publications by countries is as follows: Estonia - 24 articles (53.3%), Latvia - 6
articles (13.3%), Australia, Netherlands, and Ukraine - 5 each (11.1%). The key period of publications for
this search query is 2013-2024, with the majority of works published in 2017-2024 (75%).

The TOP-5 educational institutions that published the highest number of articles on scientific topics
considered in this context are: Tallinn University of Technology - 12 (26.7%), University of Tartu - 10
(22.2%), Ministry of Education Science of Ukraine - 5 (11.1%), P2P Foundation, and Queensland
University of Technology with 4 articles each (8.9%).

It is important to note regarding scientific publications that they are presented in the form of articles
in such scientific journals as “Access Press Publishing House” - 6 articles (13.3%), “Elsevier” - 5 (11.1%),
“University Latvia” - 5 (11.1%), “Sage” - 4 (8.9%), “Springer Nature” - 3 (6.7%), which serve as significant
platforms for presenting and exchanging research achievements in the field of digital economy.

The completed scientometric analysis identifies three clusters. In the “Digital Economy” cluster
(highlighted in red), studies on the impact of digitization on economic growth, innovation, competitiveness,
and other aspects of economic activity are concentrated (figure 1).

In the “Information and Communication Technologies” cluster (green), various aspects of technologies
underlying the digital economy are thoroughly examined. The “Models of Digital Transformation” cluster
(blue) focuses on research related to specific models and practices of implementing digital technologies in
various sectors of the economy and society.
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Figure 1. Results of scientometric analysis by “Co-occurrence:keywords” criterion
* Compiled by the authors

Upon the request of “e-Estonia”, the primary dataset comprised 26 publications, which were
distributed among countries as follows: Estonia - 15 articles (57.7%), USA - 4 articles (15.4%), Germany,
Russia - 3 articles each (11.5%). The key period of publications for this search query spans from 1995 to
2024, with the majority of works published between 2017 and 2024 (72.2%).

2) According to the second search query “digital economy” and “Denmark™ 87 publications were
retrieved, 40% of which belong to the following WoS categories: “Business” - 19 (21.8%), “Economics” -
9 (10.3%), and “Management” - 7 (8%), confirming the relevance and importance of researching the
development and management of the digital economy in the context of Denmark.

The TOP-5 educational institutions that published the highest number of articles on the topic under
consideration include: Aalborg University and Copenhagen Business School with 14 articles each (16.1%),
Aarhus University - 7 (8%), Roskilde University - 5 (5.7%), University of Copenhagen - 4 (4.6%).

The scientometric analysis of publications on the query “digital economy” and “Denmark” allowed
for the identification of three main thematic clusters covering various aspects of the digital economy in this
country (figure 2).

Cluster “Digital economy”, indicated in red, encompasses studies dedicated to the concept of the
digital economy and its development in Denmark. The second cluster — “Knowledge management” (blue)
- focuses on works related to knowledge management, defining its important role in enhancing the
innovativeness of Danish companies in the context of digital transformation, including industrial
production.

The third, green cluster — “Innovation” — involves study on innovations in the context of Denmark’s
digital economy. This cluster comprises articles on the role of digital technologies in stimulating
innovations, creating new business models, enhancing the competitiveness of Danish companies, as well
as the impact of innovations on economic growth and the country’s development.
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Figure 2. Results of scientometric analysis by “Co-occurrence:keywords” criterion
* Compiled by the authors

The scientometric analysis of publications in the Clarivate Analytics (WoS) database revealed
significant academic interest in researching the digital economies of Estonia and Denmark, with both
countries being the subjects of intensive digitization research.

Main part. The recent focus on ensuring sustainable development in the national economies of
European countries through international cooperation, clustering mechanisms, and the formation of cluster
infrastructure has become particularly relevant.

The implementation of cluster policy in Estonia is associated to the adoption of the national innovation
strategy for the development of science, research, and innovation for the period 2007-2013, which
envisaged the development of innovative export-oriented sectors with high added value, including through
clustering. Since 2008, Estonia has launched a state support program for clusters aimed at implementing
joint cluster initiatives of Estonian enterprises to enhance competitiveness at the international level. Within
the framework of the “Estonian Research and Development, Innovation and Entrepreneurship Strategy,
2021-2035”, Estonia plans activities to increase the welfare of Estonian society and the productivity of the
economy [10].

Currently, assistance in cluster formation in Estonia is provided at three levels: supranational within
the framework of pan-European cluster development programs, national, and local. Major clusters, such as
the information and communication technology cluster, logistics, aviation, and maritime clusters, contribute
to the competitiveness of Estonia’s economy, work on technology and product development, help create
new companies and workplaces, and facilitate finding business partners abroad. In Estonia, clusters and
joint initiatives are supported at the national level within three programs of Enterprise Estonia EAS: the
first is intended for the advancement of technological development centers, the second - for the
development of clusters, and the third - for competence centers. Estonia has created national clusters based
on a group of products or services, as well as regional clusters based on the value chain. Among the largest
and most well-known clusters, the following should be highlighted (figure 3).

Danish national clusters play an important role, promoting and encouraging cooperation in the
ecosystems of Denmark’s strongest and most promising industries. In collaboration with the Danish
Business Development Commission, the Ministry of Higher Education and Science has appointed 13
organizations as national clusters in their respective business and technology areas.

The appointment of national clusters is based on the cluster program “Innovation Power: Danish
Clusters for Knowledge and Business 2021-2024”. The aim of the cluster program - is to strengthen the
productivity and competitiveness of Danish companies through cooperation on innovation and knowledge
transfer between companies and educational institutions [11].
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Largest clusters of Estonia

Wind energy cluster,
consisting of 16 participants, including
companies of energy production and producing of
technological solutions, as well as universities and
research institutions

Estonian logistics cluster,
closely linked to the development of other
industries, uniting 14 transit, transport and
logistics companies, two universities and the
Association of Transit and Logistics, and
promoting Estonia as a transit hub

Estonian association of wooden house
manufacturers, uniting 36 partners, of which 25

Maritime cluster, are manufacturers of wooden houses, and the
including more than 1,700 companies, accounts rest are professional associations, scientific
for almost 5% of GDP and plays an important role and educational institutions
in the implementation of climate and economic
policies in the maritime sector. Creating a strong Aviation cluster,
maritime cluster is part of the 2035 strategy united 13 companies in the aviation sector

(including Tallinn Airport) with the aim of
effectively protecting the interests of the industry,
Information and Communication Technologies | | a5 well as representing the sector in the formation

(ICT) cluster with the aim of increasing the of the state aviation strategy, is focused on
export of Estonian ICT products and services maximizing income from the global aviation market
and promoting other important sectors of (entry into the rapidly growing markets of China
the country’s economy, with a main focus on and India, air service ships, tourism, cargo
industrial digitalization, export of e-government transportation, provision of IT services to airlines
solutions, intelligent transport systems and end users)

Figure 3. Estonian largest clusters
* Compiled by the authors based on the source [12]: https://www.tallinn.ee/en/clustersinestonia/estonian-clusters

For example, the cluster in the field of digital technologies “Digitall.ead” facilitates bridges between
businesses, entrepreneurs, and educational institutions. DigitalLead increases the use of digital technologies
in the public sector and provides access to up-to-date knowledge in this area, offering a wide range of
networking events, knowledge dissemination, and projects throughout the country to strengthen digital
professions and continue the digitization of Danish society.

Significant development has been observed in the robotics and drone technology cluster in Denmark,
which includes around 600 companies involved in robot, drone, and industrial automation manufacturing,
employing a total of 18,500 people. In 2022, the industry generated a turnover of 3.7 billion euros, of which
1.8 billion euros were received from exports [13].

Due to a favorable business environment suitable for rapid development, innovation, and the launch
of software solutions, including intelligent monitoring, data-driven manufacturing, autonomous robots, and
digital platforms, further growth of the digital economies of Estonia and Denmark is expected in the era of
the industrial Internet of Things. Let’s consider some successful examples of Estonian and Danish
companies transitioning to Industry 4.0 technologies (table 1).

Table 1.
Examples of the use of digital tools/digital platforms by industrial enterprises
of Estonia and Denmark
Company’s name Implemented digital tools / Key Performance Indicators of digital
pany’s digital platforms tools / platforms
Estonia

1) investments totaling 214 million euro
will enable Starship Technologies to
apply advancements in Al and machine

Starship
Technologies —
a startup producing

Unmanned robots, having completed over 6
million deliveries, address the “last mile”

unmanned robotic issue at 80 locations worldwide, including learning and further develop its
the USA, UK, Germany, Denmark, Estonia, g P

ground vehicles and Einland technologies, including infrastructure for
(delivery robots) ' wireless charging;
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2) Starship Technologies’ robots have
reduced carbon dioxide emissions by
almost 1.8 million kg.

Enefit — an energy
conglomerate
comprising over 20
companies - the
largest renewable
energy producer in
the Baltic countries

The digitalization process of “Enefit” is
called “e-Energy”, allowing flexible data
processing, ensuring high efficiency and
competitiveness.

In addition to Estonia, “Enefit” is also
active in Latvia, Lithuania, Poland, and
Finland, offering technological solutions
and services for industrial companies in
these countries.

Over the past 10 years, existing business
processes have been improved through
information technologies and
innovations, focusing on customer needs;
the results of these changes include: 94%
of customers served online; 90% of all
electricity contracts concluded or
renewed digitally; 90% of all invoices
sent/received digitally, and others.

Skeleton
Technologies —
developer and
manufacturer of
energy storage
systems for
transportation and

In 2022, the company began construction of
a new plant based on an agreement with
Siemens for the digitalization of the Leipzig
Super Plant to create a fully automated
digital manufacturing process for
supercapacitors in Germany.

1) support from Siemens through the
company’s Digital Enterprise portfolio
and expertise in industrial battery
elements production;

2) creation of 240 jobs in the region;

3) investment amount - 220 million euro.

power grids
Denmark
1) Operator Advisor platform from PTC,
where all production instructions are The VestasOnline platform provides:
available through easily understandable — real-time information on upcoming
visual cues, reducing the need for paper service visits and detailed reports on
Vestas Wind instructions; completed service orders for turbines;

Systems A/S — one
of the world’s largest

2) Shop.Vestas - a leading global online
store with 24/7 access to spare parts and

— viewing and downloading invoices and
account statements for services provided

wind turbine services for turbines, currently featuring over | by Vestas;
manufacturers 88,000 items on the platform; — receiving a report on the status of the
3) VestasOnline digital platform, providing blades;
turbine owners access to turbine-specific — submission of new support requests
self-service services that can be performed and others.
remotely at any time as needed.
After facing bankruptcy in 2002-2004, the
company implemented a}c_omprehenswg . The new Lego leadership team increased
approach to the use of digital technologies:
. revenue by 11% through the
1) implemented the SAP-platform as a R ;
- . . digitalization of supply chain processes
logistics, sales, information technology, and o . X
- and the centralization of information
production centre, as well as the Lego flows
Lego Group — Enterprise platform - a central hub for For the year 2022, which marked the
the largest resource planning, management of ; .
. company’s 90th anniversary, revenue for
manufacturer personnel, equipment, software, supply

producing toys in the
form of assembly
sets and modeling
various items -
constructors

chain, etc., becoming the foundation of
Lego’s business processes;

2) in 2011, Lego expanded its Enterprise
platform with a product lifecycle
management (PLM) system, allowing for
faster product releases and a 50% increase in
product output;

3) in 2016, Lego radically changed its
operating model, transitioning from a
monolithic platform to an API-oriented
system to leverage new digital capabilities
such as high-speed internet, hyper-

the reporting period increased by 17% to
Danish krone 64.6 billion (USD 9.2
billion US dollar), net profit increased by
4% to 2 billion US dollar, and operating
profit -by 5%- to 2.6 billion US dollar.
In 2023, revenue increased by 2% ,
reaching 65.9 billion Danish krone (9.65
billion US dollar); however, net profit
decreased by 4.9% by the end of 2023,
amounting to USD 1.92 billion US
dollar.
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scalability, and greater computing power.

1) online platform “Maersk Logistics Hub” -
a centralized solution for supply chain
transparency, providing consolidated cargo
overview, tasks, logistics updates, and

necessary information using artificial The combination of big data technologies
intelligence; and artificial intelligence algorithms
2) “Maersk App” application, essential for makes all aspects of logistics more
Maersk — a global - ; : D
o improving control over the supply chain, accurate and efficient. As of 2024,
logistics integrator . L e . . .
allowing receiving notifications for real-time | Maersk ranks second in the world in
company . g ; N .
cargo tracking; selecting departure and container shipping with a market share of
destination locations and confirming 14.6%, trailing behind the Swiss

bookings through the terminal; preparing all | Mediterranean Shipping Company.
shipping documentation in a few clicks;
providing feedback through 24/7 chat
support; ensuring the best rates,
implementing booking for inland and ocean
transport through Maersk Spot.

* Compiled by the authors based on companies’ websites information

Particular attention should be paid to the important role played by organizations such as the Innovation
Fund Denmark (Copenhagen), the Danish Centre for Digital Research (Aarhus), and the Centre for
Acrtificial Intelligence and Robotics AIRE (Tallinn), which contribute to the digitization of industrial
enterprises in Denmark and Estonia by conducting research, providing funding and expertise, facilitating
collaboration to stimulate innovation and technological progress in the industrial sector.

The Innovation Fund Denmark was established to strengthen and support strategic research and
innovation projects across Denmark. The fund invests in research and innovation projects in the following
thematic areas: digitization, technologies and innovations; research in green technologies and innovations;
biomedical research, healthcare, and welfare technologies.

The Danish Centre for Digital Research (DIREC) is a national research and innovation center for
advanced digital technologies. DIREC finances joint projects where academic knowledge is combined with
industry ideas to accelerate innovation and shift from cutting-edge concepts to real-world applications. The
Center has financed over 40 joint projects involving more than 55 private companies and government
organizations, totaling more than 81 million Danish krone (approximately 11.7 million US dollar). One of
the largest projects is “Business Transformation and Organizational Decision Making based on Artificial
Intelligence” for the period 2021-2025 with a budget of 16.8 million Danish krone (approximately USD
2.4 million US dollar).

The Centre for Artificial Intelligence and Robotics (AIRE) aims to enhance the competitiveness of
Estonian industrial companies by helping them make decisions in the field of artificial intelligence and
robotics. The Centre offers companies innovative solutions in artificial intelligence and robotics - whether
it be testing new technology or software, data analysis methods, cloud solutions, predictive maintenance,
or digital twins development. AIRE services include: training and consultations for business companies on
digitizing various processes; finding opportunities for additional project funding; assessing the digital
maturity of companies; evaluating the opportunities for industrial companies to implement Al solutions;
presenting solutions, technologies, and software before making large investments; conducting company
process analysis to assess the feasibility of company automation.

Considering the cumulative experience of foreign countries, as well as Denmark and Estonia
specifically, a list of effective tools is determined, that will serve as the basis for developing a toolkit for
assessing the level of digital readiness of industrial enterprises in Kazakhstan for the implementation and
adaptation of digital ecosystems: the presence of a digital transformation strategy of the company;
establishment of partnerships with experts in the development and implementation of projects for the
deployment of digital ecosystems (research organizations, government agencies, etc.); availability of
qualified personnel in the company for implementation and training in digital ecosystems (engineers, IT
specialists, HR and finance specialists, etc.); availability of infrastructure in the organization for successful
implementation of Industry 4.0 technologies; investment in ICT capital by the organization, including
equipment, intellectual property objects; use of CRM systems, HRM systems, automated production
accounting systems; warehouse and transportation management systems WMS, TMS; use by industrial
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organizations the cloud services, broadband internet access technology, Al, Big Data, digital twins, RFID,
loT; presence of automated lines and industrial robots in the company; participation in electronic
procurement; presence of electronic platforms (marketplaces), company website, social networks, telegram
bot for effective B2B and B2C communication.

Conclusion. As a result of the study, the following conclusions can be drawn:

—  the main aspects of forming and developing digital economies in Estonia and Denmark have been
studied, which include active investment by the state and private companies in digital technology
infrastructure, education and development of digital skills of the population, investment in scientific
research in the field of digitization, support for startups, etc.;

— the role of the Innovation Fund Denmark, the Danish Centre for Digital Research, and the Centre
for Artificial Intelligence and Robotics AIRE in the digitization of industrial enterprises in both countries
has been examined;

—  practical examples of the application of digital platforms and digital tools by industrial enterprises
and clusters in Estonia and Denmark have been provided.

The experience of Estonia and Denmark in digital transformation issues is valuable and practically
significant for research and development within the framework of further research on the effective
methodology and toolKkit for assessing the level of digital readiness of industrial enterprises in Kazakhstan
for the implementation and adaptation of digital ecosystems.

This research was funded by the Science Committee of the Ministry of Science and Higher Education
of the Republic of Kazakhstan (Grant No. AP19680223).
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9KOHOMUKAHBIH HU®PJIBIK TPAHCO®OPMALUACHI:
93CTOHUA MEH JAHUSA TOXKIPUBECI

Anjarna

by makana Octonust MeH J[aHUSHBIH TUPPIIBIK SKOHOMHUKAHBI KAJIBIITACTHIPY JKOHE JTAMBITY CaTACBHIHIAFHI
03BIK TOXKIpUOECIH 3epTTeyre apHajFaH, OHEPKACINTIK CEKTOpAarkl 0ocekere KaOiMeTTUTIKTI apTThIPy MaKcaThiHAA
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eNIepIiH KIACTepIiK cascaThlHa Tajiay JKYpri3iimi, DcToHns MeH [laHWAmarsl @HEPKOCINTIK KOCIMOPHIHAAp MEH
KIacTepiepAid UPIbIK IathopMazap MeH OUQGPIBIK Kypangapibl KOJIOaHy MBICAJApbl KapacThIPbUIIBL. by
3epTTey DCTOHHS MeH J{aHUSHBIH OHEPKACINTIK KOMIaHUSUIAPBIHBIH HU(PIIBIK TPaHCPOPMaIUACHIHBIH TPAKTHKAIBIK,
MBICAJIIapbIH KApacThIpy Ke3iHJe Tajjay >KOHE CHUHTE3 9Jici, KeHC-CTaau oMiCi CHSKTBI JKaIbl FHUIBIMU 3€pTTEY
Q/IICTEpiH, COHNAM-aK FHUIBIMH KapHsUIaHBIMAAP/bl KOHTCHT-TaJAAY SficiH, JlaHust MeH DCTOHUSHBIH LUQPIBIK
9KOHOMUKACHIHJAFbl FHUIBIMH KOFAMJIACTBIKTBIH KBI3BIFYIIBUIBIK JACHreili MeH OenceHminirin Oaranay yIniH
JepeKTepl FBUIBIMU-METPHKAIBIK Tajnaay oniciH KoijaHasl VOSviewer OarmapiamMachlHIAFbl SKaKTayJapibl
rpaduKajibIK Kypy 94ici. DcToHust MeH JlaHUSHBIH TaXiprOeciHe cyiieHe OTBIPHIIN, 3epTTey UHU(PIAHABIPYIBI YIATTHIK
JISHreiiie TYCiHy oHe COTTi OacKapy YIIiH Ka)KeTTi HeTisri TaKbIpBIITap MEH acrekTiinepai kepcereni. CeHimai
UQPABIK MHPPaKYPBUIBIMFA WHBECTHUIHMSIAP, YKIMET, ©HEPKACII, FRUIBIMH KOFAMJACTHIK apachIHAAFbl JKEMICTi
BIHTBIMAKTaCTHIK, COHIAW-aK FBUIBIMH YHBIMIAPIBIH KbI3METKEPIICPAiH HU(PIBIK KY3bIPETTEPIH AaMbITyFa KOCKaH
yineci ocel  enmepAiH OUQPIBIK TpaHCHOPMANMSACHIHA BIKMAN €TeTiH WHHOBAIWSUIBIK — SKOXKYHeIepHi
KaJBIITACTHIPYABIH KisITi OOJBIN TaOBLIA B

Tamenosa JI.B., Mampaesa /I.I'., Kyabixkaméexosa B.I11.
HU®POBAA TPAHC®OPMAILIA SKOHOMUKU: OIIBIT 9CTOHUU U JAHUUN
AHHOTaN NS

JlanHasi CTaThsl MOCBSAIIEHA UCCICOBAHHIO TIEPEIOBOTO OMbITa DcTOHNK U [laHuu B 00nactu OPMUPOBAHUS U
pa3Butusi U(POBBIX HSKOHOMHK, IPOBEJACH AaHAIN3 KIACTCPHOM MONHUTHKH CTPaH C LENbI0 IOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH MPOMBIIIIEHHOTO CEKTOPa, PACCMOTPEHBI IPUMEPbI IPUMEHEHUsI HUPPOBBIX IATHOPM U
(POBBIX HHCTPYMEHTOB MPOMBIIIICHHBIME OPEANPUATHAME U Kiactepamu Dctonun U Jlanun. B pamkax naHHOTO
MCCIIEIOBaHUS HCIIOIb30BAUCH TAKKHE OOICHAYIHBIC METO/IbI UCCIICIOBAHMS, KAK METO/I aHAIN3a U CHHTE3a, METO/I
Kelc-cTaii MPH PACCMOTPEHHM TMPAKTHYSCKUX MPUMEPOB HUPPOBON TpaHChopManuu DCTOHCKUX u JlaTCkux
MMPOMBINIJICHHBIX KOMHaHHfI, a TaKKXC MCTOJ KOHTCHT-aHaJIn3a HaYyYHBIX ny6n1/11<au1/1171, METOA HAYKOMETPUYECKOI'O
aHamu3a JaHHBIX JJISI OLCHKH YPOBHS HHTEpPECa M AKTUBHOCTH HAyYHOTO COOOINECTBA B 00JacTH IUPPOBOU
SKOHOMHKH JlaHuu u DOCTOHMH M MeETOJ TpadUuecKoro mocTpoeHus @peiiMoB B mporpamme VOSviewer.
OCHOBLIBaHCI) Ha OIIbITE 3CTOHI/II/I )44 IIaHI/II/I, HUCCICAOBAHUC BBIACIIACT KIIFOUCBBIC TCMBI U ACIICKTHI, HeO6XO[[I/IMI)Ie AJIsL
MOHMMaHMS M YCIICIIHOTO YIpaBlieHHs LU(PPOBU3ANMEH Ha HAIMOHAILHOM YpOBHE. VMIHBECTHUIIMM B Ha/EXHYIO
urdpoBy0 HHPPACTPYKTYpPY, IUIOAOTBOPHOE COTPYJHUYECTBO MEXKAY MPABUTEILCTBOM, MPOMBIILUIEHHOCTHIO,
HAYYHBIM COOOIIECTBOM, a TAK)KE BKJIAJ[ HAYYHBIX OPraHU3aIMii B pa3BUTHE U(MPOBBIX KOMIETEHINH pabOTHUKOB
SIBJSIFOTCSL KJIFOUOM K (DOPMHPOBAHUIO MHHOBAIIMOHHBIX 9KOCHCTEM, CIOCOOCTBYIOMUX U(POBOI TpaHchopMaiuu
JIAHHBIX CTPaH.
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