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INNOVATIVE TRENDS OF FINANCIAL
ENGINEERING TO THE WAY OF DIGITAL
ECONOMY

ABSTRACT

The modern world is undergoing rapid and profound changes driven by the rapid de-
velopment of digital technologies that are affecting all aspects of economic life. The
transition to a digital economy is becoming increasingly evident, creating new opportu-
nities and challenges for various sectors, including the financial industry. Financial en-
gineering, as a discipline that combines finance, mathematics, statistics, and information
technology, is a key tool in shaping modern financial strategies and products. In this
context, it is important to explore the innovative trends that determine the development
of financial engineering in the digital economy. This article aims to explore the latest
trends in financial engineering that contribute to the transition to the digital economy.
Particular attention will be paid to analyzing the impact of digital financial instruments
on global markets and the role of financial institutions in the new digital environment.
The study of these aspects will not only help to understand the current transformation
processes but also to predict further directions of financial engineering development
and its impact on the digital economy. This, in turn, will help to develop more effective
strategies for managing financial risks and opportunities in the new environment, en-
suring the sustainable development of the financial system and the economy as a whole.
The digital economy is fundamentally changing the way financial markets and busi-
nesses operate. This article explores the main innovative trends in financial engineering
that contribute to the emergence and development of the digital economy. Also, the
prospects and challenges associated with the implementation of these technologies are
discussed.

Keywords: FinTech, financial innovation, financial sector, financial forecasting,
financial markets, development; challenges

JEL Classification: G17, 047, E44

INTRODUCTION

The transition to a digital economy is accompanied by significant changes in the financial
sector. Innovations in financial engineering play a key role in this process, ensuring the
efficiency, transparency and accessibility of financial services. In today's world, the rapid
evolution of digital technologies is significantly changing the economic landscape, cre-
ating new opportunities and challenges for financial markets. Financial engineering, as
one of the key disciplines of finance, plays an important role in ensuring the adaptation
and implementation of innovative solutions in this new digital context. Innovative trends
in financial engineering pave the way for more efficient use of financial resources, risk
optimisation, and the creation of new financial products that meet the needs of the
digital economy.

The field of financial engineering is rapidly evolving, driven by the pervasive influence
of digital technologies. This transformation is reshaping the traditional landscape of fi-
nance, giving rise to innovative trends that are integral to the digital economy. As such,
it is imperative to understand the key objectives guiding research and practice in this
domain.
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LITERATURE REVIEW

The study of innovative trends in financial engineering on the way to the digital economy is relevant and requires a
comprehensive analysis of modern approaches and technologies that affect the financial industry in the context of digi-
taisation. For this analysis, a number of sources were selected that cover various aspects of financial engineering and
innovative technologies in the financial sector.

For example, Chen et al. (2022) highlight the importance of artificial intelligence and machine learning in modern financial
engineering, which is a key element of the digital economy. Ferilli et al. (2024) demonstrate how fintech innovations
contribute to improving financial literacy, which is an important aspect of the digital economy. Forrer&Forrer (2014) focus
on the dynamics of financial innovation depending on economic conditions, which is important for understanding financial
engineering trends. Friess et al. (2024) show how digital technologies are changing financial transactions in the B2B sector,
which is part of the broader process of digitalisation of the economy. Khalatur et al. (2017, 2020, 2021, 2022, 2023)
illustrate how innovation and digital technologies can be used to improve the stability and efficiency of the financial sector
in different contexts, including crisis situations.

Miao & Run (2020) analyse the risks associated with innovation in the financial sector, which is critical for the stability of
the digital economy. Murinde et al. (2022) highlight the opportunities and risks associated with fintech innovation, which
is central to the digital transformation of the financial sector. Nkem & Akujinma (2017) examine the impact of e-banking
on bank efficiency, which is an important aspect of the digital economy. Savchenko et al. (2024) analyse the regional
aspects of innovation, which is important for understanding the local characteristics of the digital economy. Zheng (2022)
proposes a model that allows assessing risks in the digital economy, which is important for financial stability.

Shucui Wang, Yutong Song, Anna Min Du, Jia Liang and co-authors (2024) explore the relationship between the digital
economy and entrepreneurial dynamics in China. Their findings indicate that the development of digital infrastructure and
a favourable regulatory environment stimulate entrepreneurial growth. Ukraine can borrow these approaches to develop
small and medium-sized businesses, which are the backbone of the economy and create new jobs. Supporting entrepre-
neurship in the context of digitalisation can be a key driver of economic growth. On the other hand, studies by Zijun Wang,
Jialong Zhang, Yuanhang He, and Hancheng Liu (2024) point to the potential of the digital economy to reduce carbon
emissions in the agricultural sector. For Ukraine, which has a significant agricultural potential, this study is extremely
relevant. The introduction of digital technologies in agriculture can help increase productivity, optimise resources, and
reduce environmental impact.

Wei Li, and Muhammad Nadeem (2024) investigate the relationship between the digital economy, renewable energy de-
velopment and economic development in South America. Their findings highlight the importance of renewable energy
investments in the context of digital transformation. For Ukraine, with its large green energy potential, this experience can
be useful in developing strategies aimed at increasing energy security and resilience. Mohd Javaid, Abid Haleem, Ravi
Pratap Singh, and Anil Kumar Sinha (2024) analyse the role of the digital economy in enhancing the Industry 4.0 culture,
in particular through the introduction of innovative technologies in production processes. This study is important for
Ukraine, which seeks to integrate into global production chains and modernize its industry. The introduction of digital
solutions can significantly increase the competitiveness of Ukrainian industry in the global market. Rizwana Yasmeen, Tian
Tian, Hong Yan, and Wasi Ul Hassan Shah (2024) examine the simultaneous impact of the digital economy, environmental
technologies, and business activity on economic growth and the environment in the G7 countries. Their findings emphasize
the importance of effective institutions to achieve synergies from the introduction of digital technologies. This study is an
important benchmark for Ukraine, which needs institutional reform to ensure successful digital transformation and sus-
tainable economic growth.

The analysed scientific literature reveals various aspects of innovative trends in financial engineering, emphasising the role
of digital technologies in the transformation of the financial sector. These studies show that the introduction of innovative
technologies, such as artificial intelligence, machine learning, fintech, and digital platforms, is a key factor in the develop-
ment of the digital economy. In addition, they emphasise the need to consider risks and stability in the process of digital
transformation of the financial sector.

AIMS AND OBJECTIVES

This article aims to contribute to a deeper understanding of the transformative power of financial engineering innovations
and their critical role in shaping the future of the digital economy.
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The primary objectives of this article are as follows:

1. Identify key innovative trends: to delineate and analyze the most significant innovative trends in financial engineering
that are currently shaping and are expected to shape the digital economy.

2. Enhance strategic decision-making: to offer strategic guidance on leveraging these innovative trends to enhance
decision-making, improve efficiency, and foster sustainable growth in the digital economy.

This article discusses modern innovative approaches to financial engineering that contribute to the transformation of
traditional financial structures and processes. Special attention is paid to how these innovations help to solve the main
problems related to the security, transparency and efficiency of financial transactions. The main purpose of the article is
to explore and evaluate current and future trends in financial engineering, determine their impact on the development of
the digital economy, and outline possible areas for further research and practical application.

METHODS

The methodology section of this article outlines the systematic approach employed to investigate the innovative trends in
financial engineering within the context of the digital economy. This research integrates qualitative and quantitative meth-
ods to understand the subject matter comprehensively.

A mixed-methods research design was adopted to capture the complexity and multifaceted nature of financial engineering
trends in the digital economy. This approach allows for data triangulation, enhancing the findings' validity and reliability.

Literature Review: A comprehensive review of existing literature was performed, focusing on academic papers, industry
reports, and relevant case studies. This helped to identify prevailing trends, theoretical frameworks, and practical applica-
tions of financial engineering in the digital economy.

Market Analysis: Data from financial markets and reports from leading financial institutions were analyzed to understand
current market trends and the role of digital technologies in financial innovation.

Content Analysis. Literature and secondary data were examined through content analysis to identify key trends, emerging
technologies, and their implications for the financial sector.

Statistical Analysis: data were subjected to statistical analysis to quantify the prevalence of specific trends and the impact
of digital technologies on financial engineering practices.

Trend Analysis: Market data were analyzed using trend analysis techniques to identify significant patterns and changes in
financial engineering practices over time.

Triangulation.: Data from multiple sources were triangulated to ensure the validity and reliability of the findings. This
involved cross-verifying the information obtained from literature, and market analysis.

RESULTS

Fintech as a driver of digital transformation

It is clear that digitalisation is changing the way businesses and organisations do business. Digitalisation is not only affect-
ing customers; it is also changing the way businesses operate internally. Businesses in all sectors are increasingly using
artificial intelligence to map models and processes. At this level, digitalisation helps make services more efficient and
convenient for customers.

But digitalisation is not just changing the internal workings of businesses. The entire market is changing. The wave of
digitalisation has brought new competitors to the market, especially young and technologically strong companies. These
companies often specialise in and compete in one element of the value chain. So, the value chain is being disrupted. It is
clear that digitalisation is changing all sectors of the economy. Businesses and organisations need to respond to this if
they want to operate effectively in the future. Businesses need to realise that it is not possible to control the new digital
world and its risks with the same tools and at the same levels.

Digital change brings fundamental changes to the economy and society. New transformational approaches to solutions are
needed to address the opportunities and challenges that come with them. Digitalisation, innovation trends, globalisation
and demographic changes have far-reaching implications for the economy. A functioning financial system is an important
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catalyst - it finances innovation, supports competition, helps protect against risks and - crucially - enables payment trans-
actions.

However, the financial system itself is often affected by structural change. Digitalisation and technological change are
affecting the core functions of financial intermediaries - receiving and processing information, and promoting growth and
stability. At the same time, the competitive environment within the financial system itself is changing, with new providers
entering the market and existing business models being challenged or made obsolete. More competition can ultimately
lead to greater efficiency. However, increased competition in the financial sector can also have side effects and destabilize
markets. Through digital innovation, smart regulation and governance, the financial system will not only become more
efficient and more functional, but also more stable overall.

Despite the significant benefits, the introduction of innovative technologies in financial engineering is accompanied by
certain challenges. These include security issues, regulatory barriers, insufficient infrastructure and lack of standardisation.
Addressing these issues is key to the further development of the digital economy.

In today's globalised environment and the rapid development of digital technologies, financial engineering is becoming
increasingly important for the economic development of countries. The study of innovative trends in this area allows us to
understand which technologies and approaches contribute to successful digital transformation. This is especially important
for countries seeking to improve their competitiveness in the global economy. This article analyses and compares innova-
tive trends in financial engineering around the world in order to identify the most effective approaches and their applica-
bility in Ukraine. Taking into account the different aspects of the digital economy, the study focuses on countries such as
Poland, Estonia, Israel, Singapore, India, China and Finland. These countries were chosen because of their unique achieve-
ments and approaches in the field of financial technology, which could be useful for adaptation and implementation in the
Ukrainian context. Table 1 presents the main reasons for selecting each country for comparison with Ukraine and outlines
the key innovation trends observed in these countries. Studying these aspects will not only allow us to understand the
current state of financial engineering development in different regions but also to identify the most promising areas for
further development and innovation in Ukraine.

Table 1. Analysis and comparison of countries in the study of innovative trends in financial engineering in the digital economy.

Country Reason for comparison with Ukraine Innovative trends
Poland Aﬂi‘;?;?&g?ggi%it: colfa'?lce %nzrglgntr;lsw;migtzﬂé%?ﬂ%:ggf:_l Poland is actively developing the fintech sector, investing in block-
gmy 9 Y 9 chain technologies, and developing new payment systems.
Estonia A well-known example of successful digital transformation, with a Implementation of e-citizenship, digital identification systems, and
high level of e-government and digital services implementation. innovative financial solutions.
Israel High level of innovation, especially in start-ups and financial tech- Development of cybersecurity in the financial sector, investments
nologies, and active government support for innovative projects. in artificial intelligence and machine learning for financial solutions.
- . ) - . Development of regulatory “sandboxes” for testing financial inno-
Singapore One of the glob_al_ I_e a_d ers in the adoption of_flnanagl technologies, vations, and introduction of blockchain and cryptocurrency technol-
and regulatory initiatives to support fintech innovation. ogies
. Rapid development of the digital economy, significant potential for Ma§5|ve |mplementat|_or] of '.T'Ob"(.a paymgnt systerps, dev_elopn_'lent.
India ) ) . ! of infrastructure for digital financial services, and innovations in mi-
fintech innovation, and a large domestic market.
crofinance.
The rapid development of the digital economy, large investments The implementation of mobile payment systems, the development
China in technological innovations, and leadership in financial technolo- of financial platforms based on artificial intelligence, and the wide-
gies. spread use of blockchain.
) . . . . . - Current trends include blockchain technologies, artificial intelli-
) Finland is actively introducing digital technologies into the economy ' ] - : ’
Finland ) L - gence-based financial analytics, and automation of financial pro-
and has a strong focus on financial innovation. cesses

For further analysis, the following types of World Bank data were used: economic indicators, financial data, data on the
digital economy, innovation and technological development, and socio-economic indicators. This data will help analyse the
state and prospects of financial engineering in the context of the digital economy, identify key trends and challenges, and
develop recommendations.

When studying innovative trends in financial engineering on the way to the digital economy, it is important to pay attention
to access to financial services and investment in different countries. Table 2 provides a detailed overview of the key
financial indicators for the countries under study for the period from 2003 to 2023. It includes information on financial
account ownership, the use of banks for investment and working capital, as well as net financial accounts and investments
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in non-financial assets. These data provide valuable insights into how countries at different levels of development are
innovating in the financial sector and adapting to the demands of the digital economy.

Table 2. Access to financial services and investment, average for 2003-2023. (Source: authors' calculations based on World Bank data)

Account ownership
at a financial institu- . . . . . .
Country | tion or with a mobile- | (TR 5I0 BIC | Lo S g capr. | Netfinancialac- | CECIETEC
Name money-service pro- h ! g cap count, current USD 4
N % of firms tal, % of firms % of GDP
vider, % of popula-
tion ages 15+
Ukraine 60.11 24.58 20.90 -2919500000 0.63
Singapore 97.51 22.50 22.70 54355256195 -2.00
Poland 82.63 38.25 34.80 -8456350000 2.24
Estonia 97.97 31.86 25.30 -78903731 3.40
India 61.45 44.33 35.57 -32674136114 0.23
Israel 91.54 46.40 34.30 10704390000 0.60
China 77.75 14.70 22.10 147423518273 0.05
Finland 99.74 25.00 42.00 -5437941713 1.68

An analysis of Table 2 data on access to financial services and investment on average for the period from 2003 to 2023
shows various trends that are important for understanding innovative trends in financial engineering and the transition to
a digital economy.

1. Access to financial services: the highest rates of population coverage by financial institutions are observed in Finland
(99.74%) and Estonia (97.97%), which indicates a high level of financial inclusion in these countries. In countries
such as Ukraine (60.11%) and India (61.45%), access to financial services is much lower, which may indicate a need
to improve financial systems to facilitate access to services.

2. Investment and working capital financing. the level of bank usage for investment and working capital financing varies
across countries. For example, Poland (38.25% for investment) and India (44.33% for working capital) show
relatively high levels of bank use for financing, which may reflect the mature financial services infrastructure in these
countries. In contrast, countries such as China (14.70% for investment) have a lower level of dependence on bank
finance, which may be a sign of the greater influence of alternative sources of finance.

3. Net financial account and investments in non-financial assets. countries such as Singapore (USD 54.35 billion) and
China (USD 147.42 billion) have positive net financial accounts, which indicates their positive financial balance and
significant influence on global financial markets. At the same time, countries with a negative net financial account,
such as Ukraine (USD 2.92 billion) and India (USD 32.67 billion), may face challenges in managing financial flows
and maintaining economic stability.

4.  Investment in non-financial assets: countries with high rates of investment in non-financial assets, such as Estonia
(3.40% of GDP) and Poland (2.24% of GDP), demonstrate a high level of investment activity in fixed assets, which
is a positive signal for economic development. At the same time, the low level of investment in non-financial assets
in China (0.05% of GDP) may indicate a predominance of investment in financial assets or the need to further
stimulate investment in the real economy.

These trends underscore the importance of integrating innovative financial solutions and approaches into the transition to
a digital economy. Countries that are highly financially inclusive and use the latest technologies can more effectively adapt
to rapidly changing economic conditions and maintain sustainable economic growth.

In the process of transition to the digital economy and the introduction of innovative technologies, an important aspect is
to assess the development of high technologies and research in different countries. Table 3 provides a comprehensive
overview of indicators characterising high- and medium-high technology exports, medium-high technology value-added,
research and development expenditure, and the number of researchers per million people in the countries studied. These
data are the key to understanding innovative trends in financial engineering and their impact on the digital economy. The
analysis of the presented indicators allows us to assess how different countries promote technological innovation and what
factors affect their ability to adapt to rapid changes in the global economic environment.
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Table 3. High technology and research. (Source: authors' calculations based on World Bank data)

Medium and
High-technology High-technolo Medium and high-tech manu- Research and Researchers in
Country exports, % of exg orts curreg‘t, high-tech ex- facturing value development ex- R&D, per million
Name manufactured P U,SD ports, % manu- added, % manu- penditure, % of ’ Zo le
exports factured exports facturing value GDP peop
added
Ukraine 5.99 1530213360 39.30 31.43 0.66249 1104.912
Singapore 49.85 137065016313 69.35 77.35 2.077188 6389.472
Poland 8.72 15351809694 55.45 32.81 0.891909 2157.924
Estonia 18.40 1910146331 48.45 25.56 1.459924 3247.049
India 9.07 18454667412 30.03 40.21 0.739587 203.6456
Israel 21.00 11794028063 53.41 48.31 4.381794 -
China 30.31 614242574016 59.13 41.45 1.85001 1136.495
Finland 11.97 6643266898 51.03 42.63 3.194258 7359.296

The analysis of Table 3 reveals key trends in high technology and research in the studied countries, which may be useful
for understanding innovative trends in financial engineering and the digital economy.

1.  Leaders of innovation. Singapore and Finland are high performers in all key categories: high shares of high technology
exports, a significant share of medium and high technology in manufacturing, significant R&D expenditure, and a
high density of researchers. This indicates their leading role in the development and implementation of new
technologies, which is critical for the development of the digital economy and financial engineering.

2. The impact of R&D spending. Countries with high R&D spending, such as Israel and Finland, have a high level of
high technology in their production and a significant share of medium and high technology in their total exports. This
underscores the importance of investment in R&D to stimulate innovation.

3.  The gap between developed and emerging economies: Developed economies such as Singapore and Finland have
significantly higher R&D performance than emerging economies such as Ukraine and India. This indicates that
developed economies have better infrastructure to support innovation and technological progress.

4.  Potential for growth: Both Ukraine and India have the potential to significantly improve their positions in the high-
tech sector. In particular, Ukraine, although it has a low share of high technology in exports and R&D expenditures,
shows a fairly significant amount of research per capita. This indicates the possibility of further development through
increased investment in technology and science.

5. Global trends: Overall, the global trend shows that investment in high technology and research is critical for economic
growth and the development of the digital economy. Countries that invest heavily in these areas demonstrate high
rates of innovation and effective implementation of new technologies.

Therefore, for countries that want to become leaders in financial engineering and the digital economy, it is important to
focus on increasing R&D spending, expanding investments in high technology, and stimulating the development of the
relevant infrastructure.

In the context of the rapid development of the digital economy, innovative trends in financial engineering are gaining
particular importance. Patent applications are an important indicator of innovation processes in different countries, reflect-
ing the level of technical and technological achievements, as well as investments in research and development. To analyse
these trends, see Figure 1, which compares the number of patent applications filed by residents and non-residents in the
period from 2004 to 2023 for the selected countries. Figure 1 includes data for Estonia, Finland, Poland, Ukraine, Israel,
Singapore, India and China, which allows us to assess global trends in patenting innovations. In particular, there is a
significant difference in the volume of patent applications between residents and non-residents, which reflects different
levels of technological development and investment attractiveness of countries. Such data is critical for understanding the
dynamics of innovation and adapting financial engineering to the digital economy.
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Figure 1. Patent applications, residents and non-residents, on average, 2003-2023. (Source: authors' calculations based on World Bank data)

The analysis of patent applications from 2004 to 2023 shows significant differences in innovation activity between residents
and non-residents in different countries. This reflects the trends in the development of financial engineering in the context
of the digital economy.

1. Countries with a high level of innovation activity: China and India are the leaders in terms of the number of patent
applications, which indicates their dominant role in the global innovation market. China, in particular, significantly
exceeds other countries in terms of the number of applications filed by both residents and non-residents. This
underscores the importance of China as a major player in the development of new technologies and financial
instruments, which is critical to understanding global trends in financial engineering.

2. The role of countries with a moderate level of innovation: India, Singapore and Israel have high volumes of patent
applications from non-residents, which indicates their international recognition as centres for financial innovation. In
particular, India has a significant volume of applications from residents, which may be due to the active development
of financial technologies and digital payment systems at the local level.

3. European countries and their contribution: Poland, Finland and Estonia have a moderate level of innovation activity,
with a higher volume of patent applications from residents. This indicates a developed national innovation potential,
albeit on a smaller scale compared to the leaders. Such data may indicate a stable but less aggressive approach to
the introduction of new technologies in the financial sector.

Implications for the digital economy: Overall, the data show a significant difference in innovation activity between the
countries studied. Countries with high levels of patent filings, such as China and India, can be considered major centres
for the development of new technologies that impact the global digital economy. Meanwhile, countries with lower patent
volumes but a high proportion of resident applications demonstrate the importance of local innovation development in the
context of specific national needs and market conditions. This analysis highlights the need for companies and investors to
closely monitor global and local trends in patent activity in order to effectively adapt their financial engineering and digital
economy strategies.

In today's globalised world, information and communication technologies (ICT) play a key role in the development of the
digital economy and financial engineering. Table 4 provides a comprehensive overview of ICT indicators in the countries
studied, including the share of ICT goods exports and imports, ICT services exports, the level of Internet usage by the
population, and the number of secure Internet servers. The data presented in Table 4 illustrate significant differences
between countries in terms of the level of ICT integration in their economies. Thus, Ukraine has low exports of ICT goods
(0.92%) compared to Singapore (30.77%) and China (27.83%). At the same time, Ukraine demonstrates a significant
level of ICT services exports (15.53%), which highlights its potential in the service sector. Other countries, such as India
and Israel, have a significant percentage of ICT services exports - 46.31% and 40.84% respectively, which indicates their
high specialisation in this area.

The level of Internet use also varies between countries. For example, in Estonia and Singapore, more than 75% of the
population uses the Internet, while in India the figure is only 14.67%. These figures reflect both infrastructure development
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and the availability of ICTs to the population. Table 4 also provides information on secure Internet servers, which are a
critical element for ensuring data security in the digital economy. Singapore (218870.1 servers) and China (309128.4
servers) have the highest figures, reflecting their efforts to ensure cybersecurity. This data serves as a basis for further
analysis of innovative trends in financial engineering on the way to the digital economy, helping to understand how differ-
ent countries are integrating ICT into their economic systems and what factors influence their success in this area.

Table 4. Information and communication technologies (ICT), on average, 2003-2023. (Source. authors' calculations based on World Bank
data)

ICT goods ex- | ICT goods im- ICT service . Ir_\dnvnduals Secure Inter-
ICT service using the In-

Country ports, % of ports, % to- exports, % of Secure Inter- net servers,
N h exports, cur- ternet, % of i

Name total goods tal goods im- service ex- rent USD the popula- net servers per 1 million
exports ports ports Eo?l people
Ukraine 0.92 3.97 15.53 2525650000 37.19 117422.6 2636.353
Singapore 30.77 25.96 5.38 9979995739 77.95 218870.1 38669.2
Poland 6.81 8.69 8.53 5222000000 64.39 255212.5 6725.303
Estonia 10.42 9.47 12.16 989639626 78.69 32033.27 24175.46

India 1.56 7.72 46.31 73728164437 14.67 155308.4 112.58

Israel 11.04 9.45 40.84 18536465000 66.03 38290.27 4312.343
China 27.83 22.48 9.50 22633383052 42.22 309128.4 219.8432
Finland 7.44 8.76 30.82 8338078871 86.06 108582.9 19684.63

The analysed Table 4 provides a deep insight into the development and spread of information and communication tech-
nologies (ICT) in different countries, which allows us to draw several important conclusions about innovative trends in
financial engineering towards the digital economy.

1. High level of exports of ICT goods and services: Singapore and China are the leaders in the export of ICT goods,
accounting for 30.77% and 27.83% of total merchandise exports, respectively. This reflects their important role in
the global supply of ICT products and their influence on the global digital economy. India and Israel stand out with
a significant share of ICT services exports, accounting for 46.31% and 40.84% of total services exports, respectively.
These countries have significant potential in software development and IT consulting, which underlines their key role
in the global ICT industry.

2. Imports of ICT goods: China, Singapore and Poland have a high percentage of ICT goods imports (22.48%, 25.96%
and 8.69% respectively), indicating their dependence on high-tech imports to support and develop their own digital
economies.

3. Internet use and network security: Finland and Estonia have the highest percentage of Internet users among the
population (86.06% and 78.69% respectively), reflecting high levels of digital literacy and access to the Internet.
Internet security is an important indicator of the digital economy. Singapore has the highest number of secure
Internet servers per million people (38669.2), demonstrating a high level of cybersecurity infrastructure.

4.  Financial impact of ICT services: Significant exports of ICT services in monetary terms are observed in India (USD
73 728 164 437) and Israel (USD 18 536 465 000), which underlines the importance of these services for the
economic development of countries.

Overall, the data in Table 4 underline the importance of ICT as a key factor in the development of the digital economy.
Innovative trends in financial engineering are increasingly focused on supporting and developing ICT industries, which
contributes to the strengthening of digital economies at the global level. Countries that invest in the development of ICT
infrastructure and cybersecurity have significant advantages in building a sustainable and competitive digital economy.

Table 5 analyses key indicators of insurance and financial services in a number of countries, including Ukraine, Singapore,
Poland, Estonia, India, Israel, China and Finland. These data include the share of insurance and financial services in
commercial exports and imports, the percentage of interest payments to income, and the number of mobile subscriptions
and their share per 100 people. They allow us to assess the level of development of the financial sector and the impact of
digital technologies on the economy in these countries. In particular, it is worth paying attention to the high percentage
of insurance and financial services in Singapore's commercial exports (15.75%), which indicates its developed financial
infrastructure. At the same time, India shows the highest percentage of interest payments from revenues (25.64592%),
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which may indicate a high debt burden. In terms of mobile subscriptions, China leads the way with over 1.1 billion sub-
scriptions, but in terms of the percentage of subscriptions per 100 people (80.89176), it is behind countries such as

Singapore, Poland and Finland.

Table 5. Insurance and financial services, on average, 2003-2023. (Source: authors' calculations based on World Bank data)

Insurance and fi- Insurance and fi- Mobile cellular sub-
Country Name nancial services, % | nancial services, % | Interest payments, | Mobile cellular sub- scriptions, per 100
Y of commercial ser- of commercial ser- % of revenue scriptions P 7 P
- . people
vice exports vice imports
Ukraine 1.53 7.06 6.460401 52226555.58 118.8912
Singapore 15.75 5.32 0.190011 7442726.316 138.1904
Poland 2.22 5.90 5.714346 46916390.79 121.5012
Estonia 1.96 2.79 0.269403 1792820.421 134.932
India 4.64 7.17 25.64592 780581696.8 58.8911
Israel 0.09 2.48 10.21902 9970159.842 127.6258
China 2.41 6.19 3.311507 1123791600 80.89176
Finland 2.14 4.38 2.941838 7140952.632 131.754

These indicators are important for analysing innovative trends in financial engineering, as the introduction of digital tech-
nologies plays a key role in the modernisation of financial services and the development of the digital economy in general.
This data helps to understand the current state and potential of countries in the context of global changes in financial
markets and their ability to adapt to new technological challenges.

Digitalisation is undoubtedly a "“megatrend”, a development that is changing society as a whole, whether it is the banking
sector, industry, trade, insurance, etc. The social security and insurance systems operate in an unfavourable economic
environment in the country, which has a destructive impact on the level and quality of life of the insured. This, in turn,
affects the financial security of the latter, which depends on a stable process of financial resource formation, their distri-
bution and efficient use.

Table 5 shows the key indicators of insurance and financial services in the countries studied, which provides important
information for analysing innovative trends in financial engineering on the way to the digital economy. Key findings:

1. Exports and imports of insurance and financial services: Among the countries presented, Singapore has the largest
share of insurance and financial services in total exports of commercial services (15.75%), which indicates the high
development of the financial sector and its significant role in international trade. By comparison, Ukraine's share is
only 1.53%, indicating potential for growth in this area. In terms of imports, India shows the highest percentage
(7.17%), which may indicate a significant demand for insurance and financial services from abroad, while Israel has
the lowest (2.48%).

2. Interest Payments: High-interest payments as a percentage of revenues in India (25.65%) and Israel (10.22%) may
indicate a high cost of funds or significant debt obligations. By comparison, in Singapore, this figure is only 0.19%,
which indicates a stable financial situation and low cost of borrowing.

3. Mobile telephony: The high level of mobile subscriptions per 100 people in all countries (over 100%) reflects the high
level of mobile penetration. Singapore stands out (138.19 subscriptions per 100 people), indicating the potential for
the development of digital financial services through mobile platforms. The lowest level of mobile subscriptions per
100 people is observed in India (58.89), indicating significant potential for the development of mobile and digital
financial services in this country.

Key conclusions and recommendations:
= Ukraine and Poland should consider opportunities to strengthen their insurance and financial sectors through the
introduction of innovative digital solutions, given their relatively low exports of insurance and financial services.

= India should focus on lowering the cost of funds and developing mobile financial services, given its high interest rates
and low mobile penetration.

= Singapore and Finland can serve as examples of successful digital financial innovation due to their developed financial
sectors and high mobile penetration.
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Table 6 shows the general economic indicators and stability of the countries studied, which are key players in the global
economy. This data demonstrates the diversity in political stability, the importance of the service sector in GDP, the growth
rate of this sector and the number of procedures required for registering a business. When analysing political stability and
the absence of violence (terrorism), we can see significant differences that affect the economic development of countries.
For example, Singapore demonstrates a high level of stability (1.32), while in Ukraine this indicator is negative (-0.90). At
the same time, the service sector accounts for a significant share of GDP in all the countries under consideration, this
underscores its importance in the modern economy. It is also worth noting the different growth rates of this sector, in
particular in China (8.81%) and India (7.15%), which indicates dynamic development. The data in Table 6 serve as an
important basis for discussing innovative trends in financial engineering on the way to the digital economy. They reveal
the relationship between stability, service sector development, and the business environment, which are important factors
for the introduction of innovative financial technologies and the transition to a digital economy.

Table 6. General economic indicators and stability, on average, 2003-2023. (Source: authors’ calculations based on World Bank data)

Political Stability and Start-up procedures to
Absence of Vio- Services, value-added, Services, value-added, -up p .
Country Name . . register a business,
lence/Terrorism: Esti- % of GDP annual % growth
number
mate
Ukraine -0.90 53.69 0.99 9.25
Singapore 1.32 68.97 4.97 3.69
Poland 0.67 56.14 3.76 7.38
Estonia 0.66 60.17 2.86 4.50
India -1.04 46.83 7.15 12.71
Israel -1.14 68.50 4.34 4.69
China -0.47 48.14 8.81 9.00
Finland 1.24 58.94 1.32 3.00

Analyzing the overall economic performance and stability of the countries under study, we can identify several important
trends that affect the development of the digital economy and innovative areas of financial engineering.

1. Political stability: a high level of political stability is observed in Singapore (1.32) and Finland (1.24), which creates
favourable conditions for the development of innovative projects and digital solutions. Low political stability scores in
countries such as India (-1.04) and Israel (-1.14) may be a barrier to investment in digital technologies, although
these countries are also experiencing high growth in the services sector.

2. Share of services in GDP: Singapore (68.97%) and Israel (68.50%) have a high percentage of value added in services.
This indicates the significant role of the service sector in the economies of these countries, which is a favourable
factor for the development of financial innovations and digital platforms.

3.  Growth of the service sector: The highest growth in the service sector is observed in China (8.81%) and India
(7.15%), which indicates the dynamic development of these economies. This creates significant opportunities for the
introduction of new digital solutions and financial instruments.

4.  Business registration procedures: The lowest number of procedures for business registration in Finland (3.00) and
Singapore (3.69) facilitates the quick start of new businesses, including technology start-ups. In countries with more
complicated procedures, such as India (12.71) and Ukraine (9.25), starting new businesses can be more labour-
intensive, slowing down innovation.

Thus, high political stability and simplified business registration procedures facilitate investment in digital technologies and
financial engineering. Countries with a high share of services in GDP and rapid growth in this sector have significant
potential for the development of the digital economy. However, political instability and complicated regulatory procedures
may hinder these processes, despite the high growth potential. The introduction of innovations in financial engineering in
the digital economy depends on a comprehensive approach that takes into account both macroeconomic indicators and
the political and regulatory environment.

Table 7 shows the innovative trends in financial engineering in the countries under study.
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Table 7. Innovative trends in financial engineering.

Country Trend Description Trend details

. Example: Monobank, Privat24
Development of digital banks and . o . .
mobile payment systems Focus on the development of mobile applications for banking operations, pay-

ment services and integration with international payment systems.

Ukraine Fintech

. . . . Examples: Project Ubin, VeChain
Using blockchain for financial

Singapore Blockchain | - o ctions and smart contracts Using blockchain to ensure the transparency and security of financial transac-
tions, implementing smart contracts to automate financial processes.

Poland Rt;bft_)tisati_oln Automation of accounting and re- Examples: Robo-advisors, reporting automation
olan of financia ’
processes porting Use of software to automate financial analysis, data processing and reporting.
. . Examples: e-Residency programmes
Estonia e-Residency e-Residency programmes for inves- o . . . . . .
tors and entrepreneurs Providing foreigners with access to Estonian ﬁnanual services through e-Resi-
dency programmes, promoting start-ups and investments.
UPI-based Examples: Google Pay, PhonePe, Paytm
India payment Interoperable payment systems | ¢ i in for f )
based on a single interface Deve opment of a uni |gd payment infrastructure for fast and secure transactions
systems between different banking systems.

o ) Examples: Check Point Software, CyberArk
Cybersecu- Protecting financial data and trans-

Israel rity actions from cyber threats High level of p_rotectic_)n of_financi_al data and transgctions from cyberattacks, de-

velopment of innovations in the field of cybersecurity.
. . Examples: E-CNY (Digital Currency Electronic Payment)
China Digital Yuan Development and introduction of a . . iaital national
national digital currency Ir)t_roducmg and tgstlng a digital national currency to reduce dependence on tra-
ditional cash and improve control over the money supply.
. . . Examples: Green bonds, financing of environmental projects
Finland Green fi- Investments in environmentally . . .
nance friendly and sustainable projects Investing in projects that promote sustainable development, reduce the carbon

footprint, and introduce environmentally friendly technologies.

Comparison with these countries will help identify best practices and possible ways to develop innovative financial engi-
neering trends in Ukraine on the way to the digital economy. Based on the analysis of innovative trends in financial
engineering in the countries studied in Table 7, the following conclusions can be drawn. Countries are actively implement-
ing the latest technologies to improve financial services and processes, which facilitates the transition to a digital economy.
Ukraine places a significant emphasis on the development of fintech, including digital banks and mobile payment systems.
Singapore is a leader in the use of blockchain technologies for financial transactions and smart contracts, which increases
the transparency and security of financial transactions. Poland is introducing robotisation of financial processes, automating
accounting and reporting, while Estonia offers innovative e-residency programmes to support entrepreneurship and in-
vestment. India is developing interoperable payment systems based on a single interface that ensures fast and secure
transactions. Israel focuses on cybersecurity, protecting financial data from cyberattacks. China is actively working to
introduce a national digital currency, reducing its dependence on traditional cash. Finland is contributing to the develop-
ment of green finance by investing in environmentally friendly and sustainable projects. These trends demonstrate a global
trend towards integrating innovation into the financial sector, which contributes to efficiency, security and sustainable
development.

DISCUSSION

Based on the study of innovative trends in financial engineering in the digital economy, a number of important conclusions
can be drawn regarding opportunities and challenges for Ukraine. The analysed countries, such as Poland, Estonia, Israel,
Singapore, India, China, and Finland, have demonstrated different approaches to the introduction of digital technologies
in the financial sector, which indicates different levels of development of the digital economy and specific financial engi-
neering tools.

According to research conducted by other authors, macro-financial mechanisms, corporate social responsibility regulation,
green innovation, and energy transition, as well as the impact of digital technologies on entrepreneurship and regional
development are important aspects of a successful transition to the digital economy.

The research by Eddie Gerba, Danilo Leiva-Ledn, and Margarita Rubio (2024) emphasises the importance of macro-financial
mechanisms for the development of financial engineering in the digital economy. Particular attention is paid to cross-
border financial flows, which can stimulate economic growth and facilitate the effective implementation of innovative
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financial technologies. For Ukraine, this may mean the need to strengthen macro-financial regulation and adapt global
practices to strengthen the national economy. Muzammal Ilyas Sindhu, Windijarto, Wing-Keung Wong, and Laila Maswadi
(2024) focus on the impact of corporate social responsibility on the financial and non-financial activities of the banking
sector. Successful implementation of corporate social responsibility as part of financial engineering can improve the repu-
tation and competitiveness of financial institutions. For Ukraine, this aspect is important in terms of integration into inter-
national financial markets.

Ganna Lytvynchenko's (2016) study points to the importance of financial mechanisms in programme management, which
can be useful for Ukrainian enterprises and government agencies when planning and implementing digital initiatives. This
highlights the need for effective financial management at the stage of digitalisation.

Xu Dong, Kejia Guo, and Xiaomeng Zhao (2024) investigate the impact of the digital economy on green innovation, which
is relevant in the context of global environmental challenges. For Ukraine, this indicates the need to develop innovative
financial instruments that will facilitate a green transition and reduce carbon emissions.

To further deepen the analysis, it is important to pay attention to additional aspects considered in modern scientific works
related to the digital economy and financial engineering. Sylvester Senyo Horvey, Jones Odei-Mensah, Tankiso Moloi, and
Godfred A. Bokpin (2024) explore the synergies between the digital economy, financial development, and the energy
transition in Africa. They point out the importance of integrated approaches to ensure sustainable development. This study
is particularly relevant for Ukraine, which is seeking to modernise its energy infrastructure and reduce its dependence on
traditional energy sources. The introduction of digital technologies in the energy sector can be a key factor in the successful
transformation of the economy. Asif Raihan (2024) highlights the potential opportunities and challenges of the digital
economy for sustainable development in his review. He emphasises the importance of combining innovative technologies
with financial inclusion, which can contribute to a more equitable distribution of benefits. Faced with the problems of
inequality and social injustice, Ukraine can use these insights to create an inclusive digital economy that takes into account
the interests of all social groups.

Based on a comparison with other studies, it can be concluded that successful digital transformation of financial engineering
in Ukraine requires a comprehensive approach that includes the development of macro-financial mechanisms, support for
green innovations, strengthening of the regulatory framework, and the introduction of digital technologies in key sectors
of the economy. Ukraine has significant potential to implement best practices, but this requires coordination of efforts at
the state level, the use of international experience, and adaptation to local conditions. Successful digital transformation
can become a key driver of economic growth and increase the country's competitiveness in the global market. It is im-
portant for Ukraine to take these international practices and trends into account when developing its own digital transfor-
mation strategies. Especially important is the experience of countries with dynamic markets, such as Singapore and Israel,
which demonstrate how flexible regulation and innovative approaches to financial engineering can contribute to the rapid
development of the digital economy. This underscores the need for active government support for innovation and the
creation of favourable conditions for the development of financial technologies in Ukraine.

CONCLUSIONS

Innovative trends in financial engineering play a key role in the development of the digital economy. Fintech, blockchain
technologies, artificial intelligence and big data are opening up new opportunities for the development of financial markets
and improving the efficiency of financial services. However, in order to maximise the impact of these technologies, a
number of securities, regulatory and infrastructure challenges need to be overcome.

In today's globalised environment and rapid development of digital technologies, financial engineering is becoming in-
creasingly important for the economic development of countries. The study of innovative trends in this area allows us to
understand which technologies and approaches contribute to successful digital transformation. This is especially important
for countries seeking to improve their competitiveness in the global economy. This article analyses and compares innova-
tive trends in financial engineering around the world in order to identify the most effective approaches and their applica-
bility in Ukraine. Taking into account various aspects of the digital economy, the study focuses on such countries as Poland,
Estonia, Israel, Singapore, India, China, and Finland. These countries were selected because of their unique achievements
and approaches in the field of financial technology, which could be useful for adaptation and implementation in the Ukrain-
ian context.
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Despite the significant benefits, the introduction of innovative technologies in financial engineering is accompanied by
certain challenges. These include security issues, regulatory barriers, insufficient infrastructure and lack of standardisation.
Addressing these issues is key to the further development of the digital economy.

Prospects for further research

The study of the innovative trends of financial engineering in the context of the digital economy is important, but there
are numerous avenues for further exploration. Here are some key prospects for future research:

1.  Investigation of artificial intelligence, and machine learning and how they can further optimize financial models, risk
assessment, and investment strategies in a digital economy.

2. Analyzing ethical considerations and societal impacts of financial engineering innovations, particularly concerning
data privacy, algorithmic biases, and financial inclusivity.
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Xanartyp C., Hosrasns O., Kapamyiwka O., bposko /1., Bogosiaszcska O.

IHHOBAUIWHI TPEHAN ®IHAHCOBOIO IHXXUHIPUHIY HA LUISAXY CTAHOBJIEHHSA
LUM®POBOI EKOHOMIKM

CyyacHuI CBIT 3a3Ha€ WBMAKUX i TMIMBOKMX 3MiH, 06YMOBMIEHMX CTPIMKMM PO3BUTKOM LIMCDPOBMX TEXHOSONN, WO BMMBa-
t0Tb Ha BCi aCrMeKTV eKOHOMIYHOro XuUTTS. MNepexia A0 uMdpoBOi EKOHOMIKK CTa€ BCe Binbll O4EBMAHMM, IO CTBOPIOE HOBI
MOX/IMBOCTi Ta BUKIMKW OISt PI3HUX CEKTOPIB, BKOYaouM ciHaHCOBY iHAYCTPIlo. DiHAHCOBMIA IHXMHIPUHI SIK AMcUMNAiHa,
wo o6'eaHye diHaHCK, MaTeMaTUKy, CTaTUCTMKY Ta iHOPMaLiiHI TEXHONOTI, € KYOBUM IHCTPYMEHTOM Y (hOpPMYBaHHI
Cy4acHux iHaHCOBMX CTpaTerili i NpoAyKTiB. Y LIbOMY KOHTEKCTI BaX/IMBO AOCNIANTY iIHHOBALMHI TeHAEHLT, siki BU3HaYa-
t0Tb PO3BUTOK (DiHAHCOBOIO iIHXXMHIPUHIY B YyMOBax LUMdpPOBOi eKOHOMIKM. Lle aocnigXeHHs CnpsiMOBaHE Ha BUBYEHHS HO-
BITHIX TeHAEeHUIl (iIHaHCOBOro iHXMHIPUHTY, WO CNpUsIIOTL NepexosoBi 0 LUMgpoBoi ekoHoMiku. Ocobnuea yBara npuai-
NeHa aHanisoBi BNAMBY LUM@POBUX (PiHAHCOBMX IHCTPYMEHTIB Ha rnobasbHi puHKK Ta posb hiHaHCOBMX IHCTUTYTIB Y HOBOMY
uMdpoBOMY CEpefoBULL.

BMBYEHHS LMX acneKTiB LO3BONNUTL HE NULLIE 3pO3YMiTM NOTOYHI TpaHchopMaLiiHi npouecy, ane i nepeabaunTy noaasnbLui
HanpsiM1 Po3BUTKY hiHAHCOBOMO iIHXMHIPUHIY Ta MOro BMAMB Ha UMdpPOoBY eKOHOMIKY. Lle, y CBOIO Yepry, AOMOMOXeE po3-
pobuTun 6inblw edekTMBHI cTpaTerii ynpasB/iHHA (iHaHCOBUMM pU3MKaMK Ta MOXJ/IMBOCTSIMM B HOBUX YMOBax, 3abe3nevy-
0UM CTanuii po3BUTOK (DIHAHCOBOI CUCTEMM Ta EKOHOMIKM B LifloMy. LindpoBa eKoHOMiKa KapAMHaNbHO 3MiHIOE croci6
(yHKLiOHYBaHHS (hiHaHCOBMX PUHKIB i MiANPUEMCTB. Lie AocniaXeHHs BUBYAE OCHOBHI iHHOBALIilHI TpeHaW Y dhiHaHCOBOMY
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OIHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIT TA MPAKTUKY
Tom 6 (59), 2024

IFOKMHIPWHIY, SKi CNpUSIIOTb CTAHOBJIEHHIO Ta PO3BWUTKOBI LIM(POBOI EKOHOMIKW. Y CTaTTi TakoX PO3rNsHYTi NepcrnekTuem
Ta BUK/IMKM, NOB'SI3aHi 3 YNPOBAKEHHSM LIMX TEXHOMOTIN.

KnrouoBi cnoBa: diHTex, diHaHCOBI iHHOBaLi, thiHaHCcoBUI cekTop, (hiHAHCOBE MPOrHO3yBaHHS, (IHAHCOBI PUHKM,
po3BUTOK; Npobnemu

JEL Knacudpikauia: G17, 047, E44
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