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ABSTRACT

The modern world is experiencing transition to the digital economy, where digital technologies and artificial
intelligence play the key role in transformation of socio-economic processes. These technologies allow states
optimizing resource management, automating production and administrative processes, increasing efficiency of
urban governance, and ensuring inclusive sustainable development. In the article, the impact of digital technologies
and artificial intelligence on formation of modern development strategies, in particular in the aspect of sustainable
urban and economic governance is analyzed. IMD rating indicators investigated Smart City Index for Ukraine's
neighboring countries - Hungary, Romania, Poland and Slovakia. Their successes in implementing digital solutions
and policies on artificial intelligence were assessed. For example, Hungary is actively developing national artificial
intelligence laboratories, implementing automated administrative processes and developing a data market platform.
Poland promotes development of artificial intelligence through research initiatives and investments in video games
that integrate artificial intelligence elements. Romania is implementing the national development strategy of
artificial intelligence aimed at optimizing public administration and supporting research. Slovakia, in turn, focuses
on digital transformation and developing infrastructure for innovations in artificial intelligence. The study pays
particular attention to the international Hiroshima initiative. Al Process, which is considered as the mechanism to
ensure transparency and responsible use of artificial intelligence worldwide. Based on the analysis of implemented
initiatives in neighboring countries, recommendations are provided for Ukraine to improve its digital strategy and
implement artificial intelligence in key sectors of the economy, urban governance, and public sector to ensure
sustainable development. In particular, development of the comprehensive digitalization policy, development of
the national artificial intelligence infrastructure, and integration into international initiatives to ensure
competitiveness and sustainable development of Ukraine are proposed.
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RESUMO

O mundo moderno esta passando por uma transi¢do para uma economia digital, onde as tecnologias digitais e a
inteligéncia artificial desempenham um papel fundamental na transformacéao dos processos socioeconémicos. Essas
tecnologias permitem que os estados otimizem a gestdo de recursos, automatizem processos de producdo e
administrativos, aumentem a eficiéncia da governanca urbana e garantam um desenvolvimento sustentavel
inclusivo. O artigo analisa o impacto das tecnologias digitais e da inteligéncia artificial na formacéo de estratégias
de desenvolvimento modernas, em particular no aspecto da governanca urbana e econémica sustentavel.

Os indicadores de classificacdo do IMD investigaram o Smart City Index para os paises vizinhos da Ucréania -
Hungria, Roménia, Pol6nia e Eslovaquia. Seus sucessos na implementacdo de solugbes digitais e politicas sobre
inteligéncia artificial foram avaliados. Por exemplo, a Hungria esta desenvolvendo ativamente laboratérios
nacionais de inteligéncia artificial, implementando processos administrativos automatizados e desenvolvendo uma
plataforma de mercado de dados. A Pol6nia promove o desenvolvimento da inteligéncia artificial por meio de
iniciativas de pesquisa e investimentos em videogames que integram elementos de inteligéncia artificial. A
Roménia esta implementando uma estratégia nacional de desenvolvimento de inteligéncia artificial com o objetivo
de otimizar a administracdo publica e apoiar a pesquisa. A Eslovaquia, por sua vez, foca na transformacéo digital
e no desenvolvimento de infraestrutura para inovagdes no campo da inteligéncia artificial. O estudo d& atencéo
especial a iniciativa internacional de Hiroshima. Al Process, que é considerada um mecanismo para garantir
transparéncia e uso responsavel da inteligéncia artificial em todo o mundo. Com base na analise de iniciativas
implementadas em paises vizinhos, sdo fornecidas recomendagdes para a Ucrania melhorar sua estratégia digital e
implementar inteligéncia artificial em setores-chave da economia, governanca urbana e setor publico para garantir
o desenvolvimento sustentavel. Em particular, sdo propostos o desenvolvimento de uma politica abrangente de
digitalizagdo, o desenvolvimento de uma infraestrutura nacional de inteligéncia artificial e a integracdo em
iniciativas internacionais para garantir a competitividade e o desenvolvimento sustentavel da Ucrania.
Palavras-chave: Tecnologias Digitais, Inteligéncia Artificial, FinTech, Gestéo, Desenvolvimento Sustentavel,
Processos socioecondmicos, Economia Nacional, indice de Cidades Inteligentes do IMD, Processo de IA de
Hiroshima
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INTRODUCTION

Digital technologies and artificial intelligence (Al) have become key factors that change socio-economic
processes in the modern world. They open up new opportunities for increasing management efficiency, economic
development, improving the quality of life and ensuring sustainable development. In the context of globalization
and rapid technological change, these innovations can significantly affect various aspects of social and economic
activity. They make it possible to automate production, optimize administrative systems, promote development of
new industries and ensure more sustainable and equitable development. For example, the UN initiative Al for Good
demonstrates how Al can be used to achieve public good, in particular in sustainable development.

However, using digital technologies and Al also requires careful approach, as their improper
implementation can lead to social inequalities, ethical dilemmas and negative environmental consequences.
Important task remains development of regulatory mechanisms that will ensure the use of digital technologies and
Al in the interests of sustainable development, while minimizing potential risks to society.

1 LITERATURE REVIEW

Researchers are studying various aspects of the impact of digital technologies and Al on implementation of
the Sustainable Development Goals, their interconnection and interdependence.

Recent studies by Di Vaio et al. (2020), Tulchynska and al. (202 1 ) focused mainly on the Sustainable
Development Goals and sustainable business models, as well as the study by Khakurel et al. (2018) delve deeper
into technological aspects of Al and its relationship to the framework of Sustainable Development Goals.

Rappitch (2015) analyzed the impact of digital technologies, Al, and sustainable development on various
markets (energy, food, healthcare, housing, mobility, and finance) and emphasized that, provided that new
technologies are implemented in responsible and sustainable manner, positive effects outweigh negative ones.

Goswami (2014) examines both positive and negative impacts of new technologies on environmental,
economic and social well-being. He argues that while the digital sector offers significant opportunities for creating
the green economy, collaboration between government and business is key to achieving this goal.

Jones et al. al. (2017) examined various ways in which the digital industry can contribute to achievement
of the Sustainable Development Goals. The study highlighted contribution of IT companies to sustainable
development and also examined main challenges they face.

Pipes and al. (2017) partially equates Al with all digital technologies, noting the impact of Al on 8
Sustainable Development Goals, in particular, mobile phones and digital technologies increase access to banking
services in developing countries. However, if the device or application can easily perform the same functions
without using Al, it makes no sense to claim that Al is the cause of benefits obtained from these technologies. Only
in cases where Al is a major factor contributing to certain phenomenon can it be considered the driver or the
obstacle to achieving Sustainable Development Goals.

Artificial intelligence is often associated with Big Tech, which usually refers to four or five largest
technology companies (Herrman (2019); Dubyna et al. (20 24); Verbivska et al. (20 24)). These four companies
include the GAFA (Google, Amazon, Facebook and Apple), and those who talk about top five add Microsoft to the
list (Foer (2017)). They are key players in new global technology systems, competing with new companies,
including Alibaba and Tencent from China.

Furthermore, Al is closely related to data collection and access. Zuboff (2019) and Parubets et al. (2023)
emphasize that Al is directly related to access to and accumulation of data —valuable aspect that should be taken
into account when considering relationship between Al and sustainable development.

2 METHODOLOGY

To identify the impact of digital technologies and artificial intelligence on socio-economic processes in the
context of sustainable development, following research methods were used, namely: analysis of literature and
regulatory acts to study scientific works, legislative documents and strategies on digitalization and Al; comparative
analysis to compare the impact of digital technologies in different countries on socio-economic processes; the
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systems approach to consider digital technologies as part of the comprehensive sustainable development
management system; statistical analysis to process and interpret quantitative data on the digitalization level, GDP,
productivity, etc.

The IMD Smart City Index 2024 is also being analyzed — the fifth edition of the annual ranking that
evaluates 142 cities around the world on their ability to integrate technology to improve lives of residents. The
ranking is based on residents’ feedback on cities’ infrastructure and technology solutions, covering aspects of
health, safety, mobility, opportunity and governance.

This index analyzes how effectively cities use technology to improve the quality of life of residents and
sustainable development. The assessment is based on two key aspects:

The structural aspect is quality of the existing infrastructure.

Technological aspect — the level of use of digital technologies to improve living conditions of citizens.

Technological aspect of IMD Smart City The Index is created based on the survey of residents of different
cities who evaluate technological solutions and use of digital innovations in the following areas:

(1  Health and safety.

0 Mobility.

1 Resource management.

[0 Opportunities (work and study).

0 Activity.

Cities of Ukraine's neighboring countries that are included in the IMD were selected for the analysis. Smart
City Index . This made it possible to assess development level of digital technologies in the countries closest to
Ukraine and identify opportunities for improving Ukrainian cities.

Among countries bordering Ukraine, according to the IMD rating Smart City Index includes:

1) Poland — Warsaw, Krakow.

2)  Slovakia — Bratislava.

3)  Hungary — Budapest.

4)  Romania — Bucharest.

We will also compare Index indicators of these cities with those of Zurich, the city that ranks first in the
overall IMD ranking. Smart City Index 2024. The city demonstrates high integration level of technology into
various aspects of urban life, ensuring high quality of life, efficient resource management, and sustainable
development.

Using artificial intelligence for sustainable development of countries is assessed based on Hiroshima Al
Process (HAIP). This is the international initiative launched by the G7 countries during the Hiroshima Summit in
2023. The main goal is to develop global guidelines for responsible use of artificial intelligence, in particular
generative Al, which is rapidly developing and has significant impact on various areas of society.

3 RESULTS

The Sustainable Development Goals (SDGs), adopted by the United Nations in 2015 (Transforming Our
World: The 2030 Agenda for Sustainable Development) , are the global roadmap for creating a more just,
environmentally sustainable, and economically prosperous world. They aim to eradicate poverty, ensure quality
education, health, economic growth, combat climate change, and many other important aspects of societal
development.

Adoption of the SDGs is necessary for several reasons:

1.  Global challenges — the world faces problems, including environmental crisis, social inequality,
economic instability. The SDGs offer shared vision and strategy for overcoming these challenges.

2. Economic development — sustainable development contributes to formation of economies based on
innovation, green technologies, and efficient use of resources, which ensures long-term growth.

3. Social justice — The SDGs aim to reduce inequality, access to quality education, healthcare, and
opportunities for all segments of the population.

4. Environmental responsibility — implementing the SDGs helps minimize human impact on the
environment, promotes development of renewable energy sources, and reduces greenhouse gas emissions.
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5. Technological innovations — digital technologies and artificial intelligence can help achieve the SDGs,
including through process automation, improved resource management, and development of “smart” cities.

Using digital technologies in broader sense, including mobile phones, online banking and other digital
services, has been actively used since inception of the Sustainable Development Goals (SDGs). They have
contributed to improving access to financial, educational and health services, increasing efficiency of resource
management and developing inclusive economies.

Artificial intelligence, on the other hand, has more profound and transformative impact on achieving the
SDGs. With its ability to analyze large amounts of data, predict trends, and automate complex processes, Al can
significantly improve efficiency of decisions in healthcare, environmental monitoring, urban management, and
industry. However, its application also comes with ethical challenges, privacy concerns, and risks of unequal access
to advanced technologies.

Artificial intelligence is the key element in development of digital technologies for sustainable
development. Its implementation allows for more efficient use of resources, reducing environmental burdens and
improving the quality of life of citizens. Ukraine should consider Al as the tool for digital transformation of public
space, in particular within smart cities.

Potential role of digital technologies and artificial intelligence in achieving each of the Sustainable
Development Goals and the expected impact of their implementation are summarized in Table 1, which shows that
digital technologies and artificial intelligence have significant impact on at least 12 SDGs

Table 1 - The role of digital technologies and artificial intelligence in achieving the Sustainable Development Goals

DG The role of digital technologies and artificial intelligence in Level of
s
achieving the SDGs influence
Goal 1. Eradicate poverty Digital financial services, mobile payments, data analytics for | High
social applications
Goal 2. End hunger and achieve food security Using Al to predict yields, manage food supply chains High
Goal 3. Ensuring healthy lifestyle and well-being Telemedicine, Al-based diagnostics, personalized medicine High
Goal 4. Ensuring inclusive and equitable quality Online learning, adaptive educational systems, digital textbooks | High
education
Goal 5. Ensuring gender equality, empowering Digital platforms for education and entrepreneurship, tools to | Average
women and girls combat discrimination
Goal 6. Ensuring sustainable water resources Sensors for water quality monitoring, drought forecasting Average
management
Goal 7. Ensure access to modern energy sources Smart grids, Al-based energy consumption optimization High
Goal 8. Promote sustainable economic growth Process automation, development of the digital economy, new | High
jobs in I'T
Goal 9. Create sustainable infrastructure, promote Infrastructure digitalization, Internet of Things (IoT), artificial | High
innovation intelligence in construction
Goal 10. Reduce inequality within and between Access to digital services for vulnerable populations Average
countries
Goal 11. Ensure open, safe, and environmentally Smart cities, Al-based transportation systems, environmental | High
sustainable cities monitoring
Goal 12. Ensuring transition to sustainable Supply chain optimization, digital control of emissions and waste | High
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consumption and production models

Goal 13. Take action to combat climate change Big data-based climate change analysis, CO, emissions | High
management
Goal 14. Conservation and sustainable use of oceans, | Satellite monitoring of oceans, fishing control Average

seas and marine resources

Goal 15. Protection and restoration of tertrestrial Remote sensing, satellite image analysis to track deforestation Average

ecosystems

Goal 16. Peace, justice and strong institutions Digital governance, open data, fighting disinformation High
Goal 17. Global partnership for sustainable Digital collaboration, access to global knowledge and innovation | High
development

Source: compiled by the authors based on Transforming Our World: The 2030 Agenda for Sustainable Development
(https://sdgs.un.org/2030agenda)

Digital technologies and artificial intelligence have the potential to transform economic, social and
environmental processes. The impact of digital solutions on various spheres of life contributes to increased
efficiency, transparency and inclusiveness, making them the powerful tool for solving global challenges.

First, digital technologies contribute to poverty reduction (SDG 1) through development of financial
technologies, mobile payments and remote access to banking services, which allows the poor to integrate into the
economy. In the area of food security (SDG 2), artificial intelligence is used to monitor soil conditions, predict
yields and optimize agricultural production, which allows reducing food losses and increasing resource efficiency.

Al and digital technologies are also having significant impact on health systems (SDG 3), enabling
telemedicine, personalized diagnostics, and epidemic prediction. Similarly, in education (SDG 4), digital platforms,
adaptive learning technologies, and online courses are enabling access to quality education regardless of where one
lives. This is particularly important for ensuring equal opportunities for women and girls (SDG 5), as digital
platforms enable gender-equal access to knowledge and careers.

Natural resource management also benefits significantly from digitalization. In the area of water and
sanitation (SDG 6), sensors are used to monitor water quality, reducing the risk of pollution. Similarly, digital
technologies are facilitating transition to renewable energy sources (SDG 7), through optimization of electricity
consumption and implementation of “smart” energy grids.

Sustainable economic development (SDG 8) depends to large extent on automation, digital transformation
of enterprises and creation of new forms of employment, which reduce costs and increase productivity. Innovation
and infrastructure development (SDG 9) are also receiving significant boost from digital solutions that contribute
to emergence of “smart” cities (SDG 11) with modern transport and environmental infrastructure.

Digital technologies also contribute to the fight against climate change (SDG 13) through big data analytics
to predict environmental changes, manage CO. emissions and monitor air pollution. In ocean conservation (SDG
14) and terrestrial ecosystems (SDG 15), remote sensing technologies allow monitoring of deforestation, poaching
and water pollution levels.

The role of digital technologies in strengthening peace, justice and institutions (SDG 16) is also significant,
as they provide access to open data, promote government transparency and prevent corruption. In addition,
development of global partnerships (SDG 17) is based on technology sharing, digital collaboration platforms and
diffusion of innovation.

The level of “smartness” of cities around the world based on implementation of digital technologies and Al
is assessed by the Institute for Management Development (IMD) in collaboration with the Singapore University of
Technology and Design (SUTD). Results of this study feed into formation of the IMD Smart City Index, the global
ranking.

Unlike other rankings, the Smart City Index focuses not only on implementation of technologies, but also
on the extent to which these solutions actually improve lives of citizens. The rating is used by municipalities and

185
RISUS — Journal on Innovation and Sustainability, Sdo Paulo, v. 16, n. 2, p. 180-193, maio/jun. 2025 - ISSN 2179-3565



THE IMPACT OF DIGITAL TECHNOLOGIES AND ARTIFICIAL INTELLIGENCE ON MANAGEMENT OF SOCIO-ECONOMIC PROCESSES IN THE
CONTEXT OF SUSTAINABLE DEVELOPMENT
ALLA SHLAPAK, ARTUR ZHAVORONOK, NATALIA VDOVENKO, OLEKSIY BILOUSOV, DMYTRO HORBAN, DENYS KRYLOV

governments to assess the level of digital transformation of cities, as well as to determine directions of further
development of infrastructure, management of socio-economic processes in sustainable development.

Accordingly, we will focus on the study of the technological aspect of the IMD Smart City Index to analyze
the ranking of world cities in terms of implementation of digital innovations, their impact on socio-economic
processes and possibile application for sustainable development of Ukrainian cities. The rating includes cities from
different parts of the world that seek to implement innovative solutions to improve comfort, safety and quality of
life of their residents. In 2024, the index included 142 cities. It is worth noting that the “smart city” concept is also
gaining popularity in Ukraine. Some Ukrainian cities, such as Kharkiv, are already implementing Smart City
elements and are gradually moving towards the status of a smart city ( Smart City Ukraine ), however, military
operations in Ukraine have suspended these processes, so as of the end of 2024, not a single Ukrainian city was
included in this rating.

Table 2 contains data on the impact of digital technologies on health and safety of residents in different
cities in the IMD Smart City Index 2024. The leader in all indicators is Zurich, which ranks 1st in the overall index
ranking. Warsaw, Bratislava, Krakow, Budapest and Bucharest show average and lower results, which correlates
with their positions in the overall ranking.

Table 2 - Comparative analysis of health and safety indicators in the IMD Smart City Index 2024

Indicat Zurich Warsaw Bratislava Krakow Budapest Bucharest
n t

o (Istplace) | (38thplace) | (56thplace) | (76th place) | (89th place) | (100th place)
inine reportinglof city ma.intenance 60.6 49 458 502 382 473
issues ensures quick resolution
F blic Wi-Fi has i d

ree public Wi Has lmproved access 54.8 57.9 57.7 53.6 52.1 52.8
to public services
CCTYV cameras helped residents feel 512 514 543 577 538 506
safer
Websi 1l id

cbstte or app aTows residents to 45.4 61.7 4.6 69.0 43.4 51.7
effectively monitor air pollution
Online doctor appointment booking
improved access 63.4 66.8 61.3 63.1 47.9 61.0

Source: compiled by the authors based on the Smart City Index ( https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-
SmartCityIndex-2024-Full-Report_4.pdf )

The highest value of the indicator "Online reporting of technical maintenance issues" is in Zurich (60.6%),
which indicates the effective system for monitoring city problems. In Warsaw (49.2%), Krakow (50.2%) and
Bucharest (47.3%) indicators are close, while Budapest (38.2%) lags significantly behind. This indicates the need
to improve digital platforms for prompt response to technical problems in the city.

The best results for the Free Public Wi-Fi indicator are in Warsaw (57.9%) and Bratislava (57.7%),
indicating wide availability of digital services in these cities. In Zurich (54.8%), Krakow (53.6%), Budapest
(52.1%) and Bucharest (52.8%), Wi-Fi also plays an important role, but there is room for improvement.

Residents in Krakow (57.7%) and Bratislava (54.3%) experience the highest levels of comfort and security
with video surveillance. Other cities have similar figures, indicating active use of cameras to maintain order.

Krakow has the highest level of digital air quality monitoring (69.0%), due to the city's high pollution levels
and the need for constant monitoring. Bratislava (43.6%) and Budapest (43.4%) lag significantly behind.

The best results for the "Online doctor appointment” indicator are in Warsaw (66.8%) and Zurich (63.4%),
indicating effective digital services in the healthcare sector. Krakow (63.1%), Bratislava (61.3%) and Bucharest
(61.0%) also have positive results, while Budapest (47.9%) needs to improve its online medicine system.

To improve its position in the global ranking of smart cities in health and safety, Ukraine needs to implement
the following measures:

1.  Expand the use of digital platforms for monitoring urban problems, which will ensure rapid response
to technical malfunctions (as in Zurich).
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2. Develop free Wi-Fi in public places, especially in small towns, to improve citizens' access to electronic
Services.

3. Strengthen video surveillance systems to increase security in cities.

4.  Implement environmental monitoring with access to air quality data through mobile applications.

5. Massively implement e-medicine and online doctor appointments, which will significantly improve
accessibility of medical services for the population.

Table 3 contains data on the impact of digital technologies on mobility in different cities in the IMD Smart
City Index 2024. The selected cities have average or lower scores compared to Zurich, indicating problems in
transport infrastructure and the use of digital solutions to improve mobility.

The most widely used apps to reduce congestion are in Warsaw (47.0%) and Zurich (43.6%), indicating
effective use of smart transport systems. Budapest (39.6%), Bratislava (39.9%) and Krakow (40.9%) have

significantly lower rates, indicating the need to develop digital solutions to combat congestion.

Table 3 - Comparative analysis of mobility indicators in the IMD Smart City Index 2024

Indicator Zurich Warsaw Bratislava Krakow Budapest | Bucharest
(1st place) (38th place) | (56th place) | (76th place) (89th place)| (100th place)
Online access to job listings simplifies job 798 749 68.4 73.6 72,0 673
search
Teaching I'T skills in schools 63.9 56.3 53.5 53.6 54.1 45.9
Online services for starting a business 57.1 60.8 44.0 57.8 51.9 43.9
Internet speed and reliability 82.0 69.8 67.8 70.2 66.8 76.1

Source: compiled by the authors based on the Smart City Index ( https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-
SmartCityIndex-2024-Full-Report_4.pdf )

Parking apps are also most widely used in Warsaw (50.5%), indicating effective integration of digital
technologies into the parking system. Krakow (48.6%) also has a high rate, while Zurich (44.5%) and Bratislava
(44.1%) have worse situation.

In terms of “Bicycle rental as a way to reduce congestion,” Warsaw (57.6%) and Zurich (55.6%) are the
leaders, indicating popularity of cycling in these cities. Bratislava (51.1%), Krakow (51.8%) and Budapest
(49.5%) also show good results, while Bucharest (47.2%) lags behind.

Zurich has the highest score for "Online planning and ticketing for public transport™ (79.3%), confirming
the ease of using digital services for public transport. Bratislava (67.7%) and Bucharest (59.7%) have the lowest
scores, indicating the need to improve the e-ticketing system.

Zurich has the highest score for “Traffic information via mobile devices” (61.8%), meaning that residents
receive up-to-date information about traffic situation. Krakow (45.0%) and Bratislava (45.2%) have relatively
low scores.

To improve mobility in Ukrainian cities and move up in the global IMD Smart City Index ranking, it is
necessary to implement the following measures:

1.  Develop intelligent transport systems to reduce congestion through digital applications, as done in
Warsaw.

2. Implement smart parking with mobile applications that simplify the search for free spaces.

3. Expand the bicycle rental system, which will promote environmentally friendly transport.

4.  Digitize public transport through online ticketing and route planning, like in Zurich.

5.  Develop information platforms for tracking traffic jams in real time.

Ukraine has great potential for development of smart mobility and implementation of these solutions will
contribute to improving the quality of life in cities.

Table 4 contains comparative data on available digital solutions for employment, training, starting a
business, and the quality of Internet connection in the cities studied in the IMD Smart City Index 2024.
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Table 4 - Comparative analysis of possibilities of using digital technologies for work and learning in the IMD

Indicator Zurich Warsaw Bratislava Krakow Budapest Bucharest
(1st place) (38th place) | (56th place) | (76th place) | (89th place) [(100th place)

Apps that help reduce traffic jams 43.6 47.0 39.9 40.9 39.6 41.5
Parking search apps 44.5 50.5 44.1 48.6 454 47.7
Bicycle rental as the way to reduce congestion 55.6 57.6 51.1 51.8 49.5 47.2
Online planning and ticket sales for public 79.3 71.1 67.7 71.2 71.3 59.7
transport

Traffic information via mobile devices 61.8 49.9 45.2 45.0 57.8 52.2

Source: compiled by the authors based on the Smart City Index (https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-

SmartCityIndex-2024-Full-Report_4.pdf)

The leader in the indicator "Online access to job listings simplifies job search™ is Zurich (79.8%), indicating
effective digital infrastructure for job search. Warsaw (74.9%) and Krakow (73.6%) also have high scores,
indicating well-developed online services. Budapest (72.0%) and Bratislava (68.4%) lag behind, and Bucharest has

the worst score (67.3%).

The highest level of the indicator "Teaching IT skills in schools™ is in Zurich (63.9%), demonstrating high
level of digital education. Warsaw (56.3%), Krakow (53.6%), Bratislava (53.5%) and Budapest (54.1%) are
approximately at the same level. Bucharest (45.9%) lags significantly behind, indicating problems in teaching

digital skills.

The best results for the indicator "Online services for starting a business™ are in Warsaw (60.8%) and
Krakow (57.8%), which demonstrates high level of business digitalization. Zurich (57.1%) has slightly lower
indicator, but is still the leader. Bratislava (44.0%) and Bucharest (43.9%) have the lowest indicators, which
indicates difficulties with registering business online.

Zurich (82.0%) has the best internet connection quality. Warsaw (69.8%), Krakow (70.2%) and Bratislava
(67.8%) have average internet quality. Budapest (66.8%) has the lowest score among the cities considered.

To improve its position in the global IMD Smart City Index ranking and develop opportunities for using
digital technologies in work and education, Ukraine should implement following measures:

1.  Create single national online platform for job search, integrated with educational and government

services.

2. Implement digital skills training programs in secondary and higher education institutions, following

the example of Switzerland.

3. Simplify business opening procedures, develop e-government, and reduce bureaucracy for business

registration.

4.  Improve internet infrastructure and, especially, expand access to high-speed internet in the regions to

reach the level of Bucharest.

Ukraine has significant potential for digital development and implementation of these changes will
contribute to the growth of employment, entrepreneurship, and the quality of education.
Table 5 contains data on available online services for purchasing tickets for cultural events (shows,
museums) in cities ranked in the IMD Smart City Index 2024.

Table 5 - Digitalization of cultural activities in the IMD Smart City Index 2024

Indicat Zurich Warsaw Bratislava Krakow Budapest Bucharest
nicator (1stplace) | (38thplace) | (56th place) | (76th place) | (89th place) | (100th place)
Online purchase of tickets for shows and 82.0 78.6 74.6 79.1 79.1 77.1
museums
Source: compiled by the authors based on the Smart City Index (https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-
SmartCitylndex-2024-Full-Report_4.pdf)
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The analysis of indicators of digital services for purchasing tickets for cultural events (shows, museums)
shows that this aspect is well developed in all cities, regardless of their position in the ranking. High indicators,
which vary within 74.6% - 82.0%, indicate active implementation of online services in culture. This indicates that
residents of these cities have convenient access to digital platforms for purchasing tickets, which simplifies visiting
cultural events. Development of digital solutions in the cultural sphere is important component of the "smart city"
concept, as it contributes to user’s convenience, increasing availability of cultural services and overall development
of the digital economy.

Ukraine has all prerequisites for improving the digitalization level of the cultural sphere and can develop
this sphere in the following areas:

1.  Create single online platform for booking tickets to theaters, museums, cinemas and cultural events,
which will be integrated with mobile applications.

2. Develop mobile applications for culture that will allow not only to buy tickets, but also to receive
additional information about events, history of places, and integration with audio guides.

Table 6 compares effectiveness of using online initiatives in city government, reflects the value of each
indicator in respective cities, and allows us to assess their contribution to improve efficiency of governance using
modern digital technologies.

Table 6 - Comparison of online initiatives to improve city governance in the IMD Smart City Index 2024

Indicator Zurich Warsaw Bratislava Krakow Budapest Bucharest
(1st place) (38th place) | (56th place) | (76th place) (89th place) | (100th place)

Online access to city finances for the 48.4 444 37.3 42.6 33.0 28.6
public to reduce corruption
Online voting to increase citizen 53.1 61.4 45.8 51.9 53.6 354
participation
Online platforms for citizens' suggestions 51.7 63.7 45.8 58.9 46.6 43.6
for improving the city
Online processing of identity documents 63.6 68.3 55.7 65.0 67.2 56.9
to reduce waiting times

Source: compiled by the authors based on the Smart City Index (https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-
SmartCityIndex-2024-Full-Report_4.pdf)

Effectiveness of using online platforms to ensure financial transparency in Zurich is demonstrated by the
highest level of the indicator “Online public access to city finances to reduce corruption” (48.4%). Bucharest
(28.6%) has the lowest score, indicating the lack of proper financial control or distrust in online systems. Overall,
the data indicate that online access to finances contributes to reducing corruption, but not all countries have
achieved significant results.

Warsaw (61.4%) has the highest level of participation through online voting, indicating the well-developed
infrastructure for electronic voting. Bucharest (35.4%) has the lowest rate, indicating a lack of reliable platforms
and limited access to these services. Online voting contributes to increased citizen participation, which is important
to improve democratic processes.

Warsaw also has the highest (63.7%) indicator for “Online platforms for citizens’ suggestions for improving
the city”, which indicates active involvement of citizens in improving the urban environment through online
initiatives. Bucharest has the lowest result (43.6%). Cities that actively use online platforms for suggestions have
more opportunities for development and improvement of living conditions.

Zurich shows high efficiency (63.6%) in fast document processing, which is due to development of digital
technologies in the public sector. Bucharest (56.9%) has an average score, which also indicates the developed,
although not perfect, online document processing system.

Prospects for Ukraine:

1. Ukraine should develop online systems for financial transparency at the local level, which will help
reduce corruption. It is necessary to create platforms where citizens can access financial information, projects and
tenders of city authorities, programs similar to those used in Zurich.
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2. Ukraine should introduce electronic voting, primarily in referendums and local elections, which will
increase citizen participation in decision-making. This will make the processes democratic and ensure greater trust
in the electoral system.

3. Increasing the use of online platforms for collecting ideas from citizens will allow city residents to
actively participate in development of projects that improve the urban environment.

4.  Further development of online services for document processing will help significantly reduce waiting
times and improve citizens' interaction with authorities. It is important that online systems are reliable, convenient
and accessible to all citizens, especially those who do not have constant access to the Internet.

Overall, Ukraine has great potential to improve governance using digital technologies. It is important to
invest in the infrastructure, ensure access to online platforms, and create mechanisms for active citizen participation
in governance processes.

To explore the role of artificial intelligence in managing socio-economic processes in the context of
sustainable development, we will use the initiative launched by the G7 countries to promote development of safe,
reliable and ethical artificial intelligence technologies, known as the Hiroshima Al Process (HAIP) (National Al
policies & strategies).

As part of this process, the G7 countries are working to establish international standards and codes of
conduct for organizations developing advanced Al systems. The key element is establishment of the reporting
framework to promote transparency and accountability in development and implementation of these systems. This
also helps to identify and disseminate best practices, and provides opportunities for benchmarking of Al risk
mitigation efforts.

Thus, researching Al implementation projects in countries will help to understand how international Al
initiatives and policies can contribute to achieving sustainable development, and will also allow us to identify the
best approaches for implementing Al.

Table 7 provides information on the number and nature of Al projects in Hungary, Poland, Romania,
Slovakia, and Ukraine. It demonstrates the diversity of initiatives aimed at developing Al in these countries,
including scientific research, innovation, and implementation of Al in public administration and the economy.

Table 7 - Projects of neighboring countries and Ukraine in artificial intelligence and their impact on sustainable development

Country Number of Essence of the project
projects
Hungary 14 projects Projects: creation of the national Al laboratory, data market platform, and automation of administrative

processes promote innovation and efficiency. The Hungarian government is also focusing on ethical
aspects of using Al, adapting European guidelines to national conditions.

Poland 4 projects Projects: GAMEINN program funds the use of Al in video games, Poland-Taiwan Scientific Co-operation
promotes scientific exchange with Taiwan. The Al Development Policy in Poland, approved in 2021,
defines the strategy for implementation of Al technologies in the economy, healthcare and other areas.
Poland is actively adapting its legislation, in particular the Labor Code, to consider changes related to
automation and implementation of Al in the workplace.

Romania 4 projects The National Strategic Framework Plan on AI (2023-2027) aims to introduce innovative technologies into
public administration to improve business efficiency. The country is also working on the National Strategy
for Research, Innovation and Smart Specialization for 2021-2027 to develop Al in the economy and
science. Romania is creating the National Strategy for Al, which will determine further development of
technologies in the country. As part of the research program “The Impact of ICT and Al on the Evolution
of Humans and Society”, the Romanian Academy is conducting research and reflection groups to analyze
the impact of Al on society.

Slovakia 2 projects The Digital Transformation Action Plan sets out steps to create successful digital country with focus on
sustainable, human-centric and trustworthy Al Slovakia implements state R&D programmes and R&D
infrastructure development programmes that promote development of scientific research and innovation
in the Al sphere, providing support for research institutes and innovation centres.

Ukraine 1 project The National Strategy for the Development of Artificial Intelligence is focused on using the country's
existing potential in Al sphere to achieve strategic goals in various areas. The strategy provides for creation
of favorable environment for development of innovations, in particular in the areas, including industry,
agriculture, medicine and public administration, and provides for support for scientific and research
initiatives and cooperation with international partners to integrate advanced technologies.

Source: compiled by the authors based on National Al policies & strategies (https://oecd.ai/en/dashboards/overview )

190
RISUS — Journal on Innovation and Sustainability, Sdo Paulo, v. 16, n. 2, p. 180-193, maio/jun. 2025 - ISSN 2179-3565


https://oecd.ai/en/dashboards/overview

THE IMPACT OF DIGITAL TECHNOLOGIES AND ARTIFICIAL INTELLIGENCE ON MANAGEMENT OF SOCIO-ECONOMIC PROCESSES IN THE
CONTEXT OF SUSTAINABLE DEVELOPMENT
ALLA SHLAPAK, ARTUR ZHAVORONOK, NATALIA VDOVENKO, OLEKSIY BILOUSOV, DMYTRO HORBAN, DENYS KRYLOV

Al projects in these countries have positive impact on socio-economic processes, contributing to sustainable
development. They improve efficiency of public administration, support innovation in industry, healthcare and
agriculture, which leads to economic growth. Al projects also help automate processes, reducing costs and
improving access to services. Implementation of ethical principles for the use of Al ensures the balance between
technological progress and social responsibility, which is important aspect of sustainable development. For
example, projects in Hungary, including creation of the national Al laboratory and the data market platform,
contribute to increasing innovation and economic efficiency. This allows the country to create new jobs and support
sustainable development through automation of administrative processes. Poland's GAMEINN program finances
the use of Al in video games, supports development of the creative industry, which stimulates economic
development, and also creates new opportunities for entrepreneurs.

Ukraine has one main project — the National Strategy for the Development of Artificial Intelligence [15],
which is focused on using existing potential of Al to achieve strategic goals in industry, agriculture, medicine and
public administration. The strategy includes creating favorable environment for development of innovations and
supporting research initiatives, as well as cooperation with international partners. This indicates that Ukraine is at
the initial stage of development in this area, and to achieve success in the future it is necessary to expand initiatives
and increase the number of projects in the Al sphere.

DISCUSSION

According to research results (Djakona et al. (2021); Filyppova et al. (2024); Hryhorkiv et al. (2024)),
digital technologies and Al are actively transforming socio-economic processes, contributing to achievement of
sustainable development goals. We agree with Kochubei’s statements et al. (2021), Zybareva et al. (2021) and
Shaposhnykov et al. (2023) w Digital technologies and artificial intelligence (Al) are key factors in transformation
of socio-economic processes, particularly in the context of sustainable development. Implementation of innovative
solutions contributes to effective management of resources, optimization of production and improvement of the
standard of living of the population.

Scientists Tanasiichuk et al. (2024), Popelo et al. (2024) and Marhasova et al. (2023) analyzed and
determined economic impact of Al and digital technologies on functioning of the national economy (automation,
productivity, digital transformation). In contrast, Kosach et al. (2022) and Fedyshyn et al. (2022) analyzed
sustainable development and Al (environmental initiatives, "green" technologies, emission reduction) and
concluded that digital technologies and Al are key factors in managing socio-economic processes in the context of
sustainable development.

Based on the analysis of all scientific literature, among debatable issues remain the following challenges
that arise and relate to: ethical issues (data privacy issues and discriminatory algorithms); imbalance in the labor
market (automation can displace traditional professions); digital divide (uneven access to digital technologies
between countries and social groups).

CONCLUSION

The analysis of the experience of Ukraine's neighboring countries shows that introduction of digital
technologies in urban governance is the key factor for improving the quality of life of citizens, increasing efficiency
of governance and sustainable development. Ukrainian cities should consider these trends and invest in
development of digital infrastructure, smart transport, environmental projects and e-government. This will increase
competitiveness of cities, attract investments and ensure sustainable development in the future.

Despite many benefits, implementation of digital technologies and artificial intelligence also brings certain
challenges. In particular, there are risks of digital inequality between different countries and social groups, issues
of data protection, cybersecurity and responsible use of Al, which are prospects for further research. Therefore, to
maximize potential of digital technologies, it is necessary to create appropriate policies and regulations aimed at
ensuring inclusive and sustainable development, ethical standards and security measures. It is important to ensure
equal access to digital solutions, minimize negative consequences of automation and develop environmentally
responsible technologies.
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Overall, digital technologies and artificial intelligence are indispensable tools for achieving the SDGs. They
can significantly accelerate resolution of global problems, but their implementation must be carried out responsibly,
considering social, economic and environmental aspects of sustainable development.

ACKNOWLEDGMENTS

This research is carried out within the framework of the ERASMUS+ Jean Monnet project “Artificial
Intelligence in the EU Financial Institutions” (Project number 101127170 — AIFEU — ERASMUS-JMO-2023-HEI-
TCH-RSCH). Views and opinions expressed are however those of the authors only and do not necessarily reflect
those of the European Union or European Education and Culture Executive Agency (EACEA). Neither the
European Union nor the granting authority can be held responsible for them.

REFERENCES

Al for Good. URL.: https://aiforgood.itu.int

Di Vaio, A., Palladino, R., Hassan, R., Escobar, O. (2020). Artificial intelligence and business models in the
sustainable development goals perspective: a systematic literature review. Journal of Business Research, 121,
283-314 https://doi.org/10.1016/j.jbusres.2020.08.019

Djakona, A., Kholiavko, N., Dubyna, M., Zhavoronok, A., Fedyshyn, M. (2021). Educational dominant of the
information economy development: a case of Latvia for Ukraine. Economic Annals-XXI, 192(2), 108-124.
https://doi.org/10.21003/ea.VV192-09

Dubyna, M., Tarasenko, A., Bilyi, M., Shpomer, A., Podoliak, O. (2024). The Role of Digital Technologies in
Ensuring Stable Functioning of the Financial Services Market. Pacific Business Review (International), 17(5),
43-53. http://www.pbr.co.in/2024/2024 _month/November/4.pdf

Fedyshyn, M., Abramova, A., Morozova, L., Lavrov, R., Kovalova, O., Malin, O. (2022). Development Fintech
Ecosystem: Evidence of European Countries for Ukraine. International Journal of Computer Science and
Network Security, 22(2), 29-38. https://doi.org/10.22937/1JCSNS.2022.22.2.5

Filyppova, S., Shaposhnykov, K., Bilousov, O., Seleznova, O., Lozychenko, O. (2024). Regulatory Policy for
Development of Digital Business in the National Economy. Pacific Business Review (International), 17(5), 34-
42. http://www.pbr.co.in/2024/2024_month/November/3.pdf

Foer, F. (2017). World without Mind; Random House: New York, NY, USA. URL.:
https://scholar.google.com/scholar_lookup?title=World+without+Mind&author=Foer,+F.&publication_year=201
7

Goswami, S. (2014). ICT: Sustainable Development. SCMS Journal of Indian Management, 11 (1), 125-133.
URL: https://www.proquest.com/docview/1537057215?sourcetype=Scholarly%20Journals

Herrman, J. (2019). We’re Stuck with the Tech Giants. But They’re Stuck with Each Other; New York Times
Magazine: New York, NY, USA. https://doi.org/10.1002/sd.2048

Hryhorkiv, M., Popelo, O., Kholiavko, N., Kosmii, O., Oleksiienko, O., Zhavoronok, A. (2023). EU higher
education institution toward the sustainable development. Management Theory and Studies for Rural Business
and Infrastructure Developmente, 46(2), 124-132.
https://ejournals.vdu.lt/index.php/mtsrbid/article/view/4739/2760

Jones, P., Wynn, M., Hillier, D., Comfort, D. (2017). The Sustainable Development Goals and Information and
Communication Technologies. Indonesian Journal of Sustainability Accounting and Management, 1(1), 1-15.
https://doi:10.28992/ijsam.v1i1.22

Khakurel, J., Penzenstadler, B., Porras, J., Knutas, A., Zhang, W. (2018). The rise of artificial intelligence under
the lens of sustainability. Technologies, 6, 100 https://doi.org/10.3390/technologies6040100

Kochubei , O., Grygor, O., Protsenko , N. , Shaposhnykov , K. , Vyshnevska , O., Dzyubina , A. (2021).
Organizational and Economic Mechanism of Development and Promotion of IT Products in Ukraine. Estudios de
economia aplicada , 39(6). https://doi.org/10.25115/eea.v39i6.5264

192
RISUS — Journal on Innovation and Sustainability, Sdo Paulo, v. 16, n. 2, p. 180-193, maio/jun. 2025 - ISSN 2179-3565



THE IMPACT OF DIGITAL TECHNOLOGIES AND ARTIFICIAL INTELLIGENCE ON MANAGEMENT OF SOCIO-ECONOMIC PROCESSES IN THE
CONTEXT OF SUSTAINABLE DEVELOPMENT
ALLA SHLAPAK, ARTUR ZHAVORONOK, NATALIA VDOVENKO, OLEKSIY BILOUSOV, DMYTRO HORBAN, DENYS KRYLOV

Kosach, I., Shaposhnykov, K., Chub, A., Yakushko, I., Kotelevets, D., Lozychenko, O. (2022). Regulatory policy
in the context ofeffective public governance: evidence ofEastern European Countries. Political Issues , 40(72),
456-473. http://dx.doi.org/10.46398/cuestpol.4072.26

Marhasova, V., Kholiavko, N., Popelo, O., Krylov, D., Zhavoronok, A., & Biliaze, O. (2023). The Impact of
Digitalization on the Sustainable Development of Ukraine: COVID-19 and War Challenges for Higher
Education. Journal of the University of Zulia , 14(40), 422-439. https://doi.org/10.46925//rdluz.40.24

National Al policies & strategies . URL: https://oecd.ai/en/dashboards/overview

National Strategy for the Development of Al in Ukraine 2021-2030. URL.:
https://wp.oecd.ai/app/uploads/2021/12/Ukraine_National_Strategy for_Development_of_Artificial_Intelligence
_in_Ukraine_2021-2030.pdf

Parubets, O., Dubyna, M., Zelenska, O. ., Yevtushenko, Y., Muzyka, V., & Serdiuk, D. (2023). Financial
Instruments to Ensure Sustainable Development in the Post-Shock Period of the National Economy Recovery.
Management Theory and Studies for Rural Business and Infrastructure Development, 45(4), 390-398.
https://doi.org/10.15544/mts.2023.38

Popelo, O., Kholiavko, N., Safonov, Y., Shaposhnykov, K., Babukh, I., Yamniuk, B. (2024). Global Trends of
Universities Digitalization Under the Sustainable Development Concept. Management Theory and Studies for
Rural Business and Infrastructure Development, 46(4), 473-481. https://doi.org/10.15544/mts.2024.44
Rappitsch, C. (2015). URL.: https://oikos-international.org/wp-content/uploads/2015 /06/oikos-Associate-Report-
2017-Digital-Economy-and- Sustainability.pdf

Shaposhnykov, K., Filyppova, S., Krylov, D., Ozarko, K., Yudin, M., & Biliaze, O. (2023). Innovative
Development of Enterprises in the Context of Digital Transformations of the Institutional Environment of the
National Economy. Management Theory and Studies for Rural Business and Infrastructure Development, 45(3),
233-241. http://dx.doi.org/10.15544/mts.2023.23

Smart City Index 2024. URL.: https://imd.widen.net/content/uurdpo9mt3/pdf/20240412-SmartCityIndex-2024-
Full-Report_4.pdf

Smart City Ukraine: What is it and how does it work in Ukrainian realities? URL.:
https://visitukraine.today/blog/2183/smart-city-ukraine-what-it-is-and-how-it-works-in-ukrainian-realities#what-
does-a-smart-city-look-like-and-how-many-are-there-in-the-world

Tanasiichuk, A., Mykhailyshyn, L., Fedoryshyna, L., Lagodiienko, V., Tetyana, R., Polyova, N., Yurchenko, O.
(2024). Strategies for Sustainable Development of Companies in International Markets in the context of
Digitalization. European Journal of Sustainable Development, 13(2), 12.
https://doi.org/10.14207/ejsd.2024.v13n2p12

Truby, J. (2020). Governing artificial intelligence to benefit the UN sustainable development goals. Sustainable
Development, 28, 946-959. https://doi.org/10.1002/sd.2048

Tulchynska, S., Shevchuk, N., Kleshchov, A., Kryshtopa, 1., Zaburmekha, Y. (2021). The Role of Higher
Education Institutions in the Development of Eco-Industrial Parks in Terms of Sustainable Development.
International Journal of Computer Science and Network Security, 21(10), 317-323.
https://doi.org/10.22937/IJCSNS.2021.21.10.45

United Nations (2015). Transforming Our World: The 2030 Agenda for Sustainable Development; Division for
Sustainable Development Goals: New York, NY, USA. URL.: https://sdgs.un.org/2030agenda

Verbivska, L., Dubyna, M., Shyshkina, O., Los, A., Fediai, Y. (2024). Innovative Development and Investment
Advancement of Industrial Enterprises in Deriving Conditions of Digital Economy. Pacific Business Review
(International), 17(4), 40-49. http://www.pbr.co.in/2024/2024 _month/October/4.pdf

Zuboff, S. (2019). The Age of Surveillance Capitalism: The Fight for a Human Future at the New Frontier of
Power. Public Affairs: New York, NY, USA, 2019. URL:
https://www.taylorfrancis.com/chapters/edit/10.4324/9781003320609-27/age-surveillance-capitalism-shoshana-
zuboff

Zybareva, O., Shylepnytskyi, P., Ozarko, K., Kravchuk, 1., Nahorniuk, O. (2023). The organizational and
economic mechanism of attraction of digital technologies in the innovation activity of companies in the
conditions of international competition. Revista de la Universidad del Zulia, 14(39), 415-431.
http://dx.doi.org/10.46925//rdluz.39.23

193
RISUS — Journal on Innovation and Sustainability, Sdo Paulo, v. 16, n. 2, p. 180-193, maio/jun. 2025 - ISSN 2179-3565



