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Abstract. The study aims the analysis the introduction of information 
technologies into the international accounting system of organisations in 
the fuel and energy sector, in particular, to establish the optimal 
nomenclature composition of digital transformation tools for accounting 
and auditing tools for the economic activities of organisations in the fuel 
and energy sector, as well as to establish practical steps to implement these 
tools in the accounting policies of the studied enterprises. The use of two 
principles for determining the appropriate range of technological solutions 
of Accounting 4.0, namely, the expert principle (based on the analysis of 
10 professional resources) and the scientometric one (based on the analysis 
of 500 relevant publications) with their subsequent correlative and 
analytical comparison, allows providing an independent and high-quality 
solution to the issue of identifying solutions and tools for digital 
transformation and modernisation of accounting processes in the economic 
and economic activities of fuel and energy companies. It is established 
today, among information technologies, the following digital tools of 
Accounting 4.0 are the highest priority for integration into the international 
accounting policy of fuel and energy companies: Cloud Computing, 
Blockchain Technology, Big Data, Artificial intelligence (AI), AI-based 
automation, Machine learning and Internet of things. 

1 Introduction 
The use of information technology in the international accounting system of companies is 
an integral component of successful functioning and efficient management. Information 
technologies enable the automation and optimization of accounting, analysis, and reporting 
processes, ensuring data processing accuracy, speed, and reliability. The development of 
information technology and the proliferation of digital solutions are significantly changing 
how businesses operate and require organisations to adapt to a new reality in the face of 
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globalisation and rapid technological progress. There is a need for the modernisation of 
standard information technologies, which are limited and unable to meet the modern 
demands of businesses. In these circumstances, the activities of enterprises, particularly the 
fuel and energy complex, require the introduction of digital technologies into the 
accounting system in order to optimise business processes and improve accounting policy 
management in the face of global challenges [1, 2].  

It is particularly expected that the introduction of digital technologies in the accounting 
of the fuel and energy complex will increase the management efficiency, reduce costs and 
rise profitability. To achieve these goals, it is necessary to use digital accounting tools, such 
as electronic reports, automatic accounting programs, and others [3, 4]. 

In addition, the introduction of digital technologies in the accounting will allow for 
more effective control of financial transactions, preventing money laundering, corruption 
and other financial crimes [5]. Moreover, digital technologies will allow for faster and more 
accurate accounting of financial transactions, which will ensure compliance with 
international standards and reduce risks in the field of financial discipline [6, 7]. 

Specifically, in the context of global challenges, such as the COVID-19 pandemic, 
climate change, military aggression, and the development of electro mobility, the 
introduction of digital technologies in the accounting of the fuel and energy sector will 
allow for a faster and more efficient response to changes in the economic environment and 
optimal accounting policies [8-10]. For example, digital technologies can be used to 
quickly track changes in market conditions and changes in the relevant legal framework, 
which will reduce the cost of responding to and adapting to changes [11-13].  

In addition, the introduction of digital technologies in the international accounting system 
will allow the fuel and energy sector enterprise to cooperate more effectively with partners and 
customers. For example, digital technologies can be used to record contracts, fuel transportation 
operations, and other important business processes [14-16] quickly and accurately. 

In fact, digitalisation tools are already having a significant impact on the international 
accounting system, particularly on accounting and auditing (including in the energy sector), as 
reflected in the relevant analytical findings of industry studies [17]. According to forecasts [18], 
the profits of companies that have introduced digital reporting and digital audit of economic 
activities in 2023 will amount to more than half of the world GDP, i.e., 53.3 trl. USD. 

The results of the analytical study [19] indicate that 68% of financial sector companies 
(i.e., 63% of the total number of business organizations) have a digital transformation 
strategy. However, only 14% of financial companies are at the stage of implementing 
digitalization tools in their business activities, which is lower than the same indicator for 
the total number of business organisations, which currently stands at 23%. Thus, it can be 
concluded that about 54% of financial sector companies, although they have a project 
strategy for digital transformation, are in no hurry to implement it and integrate modern 
digital tools (including in the field of accounting and auditing) into their specific economic 
activities.  

Similar results are declared in the study [20], which also indicate a low ratio of 
organizations that have an approved program for the transition to digital business to 
organisations that are already at the stage of digital transformation. 

There are several reasons that may explain the low level of implementation of 
digitalisation tools in the financial sector in general, and in the international accounting 
system in particular: 

1. Lack of a clear strategy: Business organizations may have a digital transformation 
strategy, but it may not be clear enough or have sufficient support from management. This 
can lead to companies wasting time and resources researching technologies and developing 
strategies but failing to put plans into action. 

 

 

2. Lack of necessary skills: Transitioning to a digital business may require new 
knowledge and skills that are lacking in companies. This may include knowledge of 
technology, data analytics, cybersecurity, and other areas. If companies do not invest in 
staff training and development, digital transformation may not be possible. 

3. Fear of change: Implementing new technologies and processes can be difficult and 
lead to changes in the company. Some employees may be afraid of change, or simply not 
comfortable with new technologies. This can complicate the process of transitioning to a 
digital business. 

4. Financial constraints: The transition to a digital business can be costly, and for some 
companies, especially SMEs, it can be financially difficult. Financial constraints can lead to 
companies delaying the adoption of digital technologies, or not taking advantage of all the 
opportunities they offer. 

5. Cybersecurity issues: One of the main challenges in the transition to digital business 
is the issue of cybersecurity. Digital technologies can become a source of new threats for 
companies, such as cyberattacks and data theft. Therefore, companies must develop and 
implement effective cybersecurity measures, which may also require additional costs and 
resources. 

6. Problems with standards and regulatory frameworks: When adopting digital 
technologies in regulated industries, such as the financial sector, there may be issues with 
standards and regulatory frameworks. Insufficient harmonisation between different 
standards and regulators can complicate the adoption of digital technologies and increase 
costs. 

All of these reasons can be obstacles for companies wishing to implement digital 
transformation and should be taken into account when planning and implementing projects. 
Successful digital transformation requires developing a clear strategy, investing in staff and 
infrastructure development, developing effective cybersecurity measures, and complying 
with relevant standards and regulatory requirements. 

Given the identified issues and the relevance of researching strategies for the digital 
transformation of economic and economic activities of organisations, including the 
international accounting system (especially in the fuel and energy complex), it is advisable 
to focus the research vector (research objective) on determining a rational strategy for 
digitalising the accounting sector of the energy industry on the way to implementing the 
concept of Accounting 4. 0 [21] in the overall strategy of the fourth wave of 
industrialisation - Industry 4.0 [22]. 

To address the identified issues, we formulate the tasks to be solved in the current 
study: 

• Analyze statistical information on the level of implementation and impact of digital 
tools of the Accounting 4.0 (Industry 4.0) concept on the organization of accounting and 
auditing within the international accounting system. 

• Analyze the current scientometrics on possible digital solutions and technologies for 
the accounting sector in the fuel and energy industry. 

• Identify digital solutions that are optimal for the international accounting system in 
the fuel and energy industry. 

To develop a rational strategy for the implementation of digital tools of the Accounting 
4.0 (Industry 4.0) concept in the system of accounting and audit organization at enterprises 
of the fuel and energy sector. 

Thus, the results of the current study will have direct practical implications for the 
dynamics of the development of the subject area and optimal strategies for integrating 
Accounting 4.0 (Industry 4.0) digital accounting tools and systems into the fuel and 
economic sector of economic activity. 
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2 Literature review 
The iinternational accounting and audit system in the fuel and energy sector is an important 
tool for ensuring efficient use of resources and identifying possible risks. The organisation 
of accounting and auditing in organizations of the fuel and energy profile of economic 
activity has its own peculiarities. The main ones are [23-25]: 

1. Complexity of resource accounting. The fuel and energy sector uses different types of 
fuel and energy with different parameters that require separate accounting. 

2. The need to comply with regulations. The industry is subject to various laws and 
regulations governing the production, storage, and transportation of fuel and energy. This 
involves compliance with legal requirements and ensuring that financial statements comply 
with norms and standards. 

3. High degree of risk. In the fuel and energy sector, the production and transportation of 
fuel and energy is a potentially hazardous activity. Therefore, the accounting and audit 
system should ensure the identification of possible risks and the prevention of possible 
negative consequences. 

4. Large amount of data. The fuel and energy sector has a large amount of diverse 
information that needs to be collected, analysed and processed. Therefore, it is important to 
have an effective data processing system and ensure its integrity and reliability. 

5. The use of equipment. The fuel and energy sector uses a variety of equipment that 
requires separate accounting and auditing. 

To achieve effective accounting and auditing in fuel and energy organisations, it is 
necessary to use specialised software tools and technologies that automate the processes of 
data collection, processing and analysis. Such programs help to increase the speed and 
accuracy of accounting, reduce the risk of errors, and increase the efficiency of financial 
activities.  

In addition, it is important to have qualified accounting and audit professionals with 
sufficient knowledge and experience in working with digital technologies and programs 
[26-28]. They should be able to effectively use digital solutions and ensure their 
compliance with legislation and standards. 

Therefore, the use of digital technologies and software tools can help solve the main 
problems that arise in the process of accounting and auditing in fuel and energy 
organizations and ensure the effective functioning of the international accounting system of 
enterprises. 

The organisation of accounting and auditing in fuel and energy organisations requires 
solving the following problematic issues [29-32]: 

1. Systematic errors in accounting for fuel and energy resources and equipment. This 
may be caused by the complexity of the processes of production and transportation of these 
resources, as well as the technical features of the equipment. 

2. Insufficient knowledge and skills of employees in accounting and auditing. To solve 
this problem, it is necessary to conduct regular professional development and training of 
specialists. 

3. Lack of integrated systems that would provide a holistic view of financial processes 
and allow for a “one-stop shop” for all information. This can lead to delays in reporting, 
data errors, and reduced efficiency. 

4. Outdated accounting policies that do not take into account current trends in the 
industry and do not use the capabilities of digital technologies. The accounting policy 
should be reviewed and adapted to ensure that it meets the requirements of the present. 

5. Insufficient use of digital technologies and software tools. The use of digital 
technologies can reduce errors, increase accounting efficiency, and ensure fast data 
processing and analysis. 

 

 

6. Lack of adequate control over financial reporting and settlements with counterparties. 
To ensure effective control, it is necessary to use modern software tools and methods of 
financial data analysis. 

7. Problems with the preparation and storage of financial documents. Insufficient 
organisation of storage and archiving of financial documents can lead to the loss of 
important information and problems with its further use. 

8. Risks related to financial crime and cybersecurity. Organizations in the fuel and 
energy sector are at increased risk of criminal acts such as financial fraud, theft or 
cyberattacks. To prevent such risks, it is necessary to use modern cybersecurity 
technologies and improve the internal control system. 

9. Regulatory requirements. The fuel and energy sector is one of the most heavily 
regulated industries, which may create challenges in ensuring compliance with regulatory 
requirements in the accounting and auditing process. This may include the complexity of 
meeting various financial reporting and documentation requirements. The need to ensure 
information security in the process of accounting and storage of financial information. 
Ensuring information security is an important task to ensure the trust of customers and 
partners, as well as to prevent the loss of confidential information. 

The accounting and audit sector of fuel and energy companies is facing a number of 
global challenges, including the COVID-19 pandemic, the need to diversify fuel and energy 
markets, Russia's armed aggression against Ukraine, climate change and international 
relations, etc. [33-35]: 

1. COVID-19 pandemic: The virus pandemic that started in 2019 caused global 
economic disruptions, which affected fuel and energy companies. This has led to the need 
for regular revision of financial statements, as well as difficulties in the valuation of assets, 
debt, and other financial indicators. 

2. Diversification of fuel and energy markets: Significant dependence on energy 
resources from the Russian Federation has prompted the search for new energy sources and 
market diversification. Accounting and auditing in this context require an understanding of 
new standards for assessing assets, technologies and potential risks. 

3. Russia's armed aggression against Ukraine: The unprovoked armed aggression of the 
Russian Federation against Ukraine, condemnation and sanctions of the international 
community and the corresponding unfriendly actions of Russian energy companies to fulfil 
their contractual obligations for the supply of energy resources have led to a complete 
redistribution of the fuel and energy market architecture. Russia's military actions against 
Ukraine have led to instability in the energy markets, changes in international cooperation, 
and affected the financial results of fuel and energy companies. This requires constant 
assessment of market stability, as well as consideration of political and economic risks. 

4. Climate change: Global warming and climate change have become important 
challenge for the fuel and energy sector. Given the development of renewable energy 
sources, fuel and energy companies must adapt to the requirements of reducing greenhouse 
gas emissions and meet environmental responsibility standards. Accounting and auditing in 
this context should take into account changes in assets, regulatory restrictions, and liability 
for violation of environmental standards. 

5. International relations: Fuel and energy companies operate within a global economy 
and therefore need to take into account changes in the international environment and 
relevant legislation. Accounting and auditing in this context include the assessment of 
international financial reporting standards (IFRS), tax legislation, and currency risks. 

6. Growing volume of data and the need to analyse large amounts of data. Fuel and 
energy companies are faced with a large amount of data that needs to be processed and 
analysed to make important decisions. This requires highly efficient accounting and audit 
systems that can provide fast and accurate data analysis. 
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7. Information security: Increased dependence on information technology has increased 
the likelihood of cyberattacks and system hacking, which can cause the loss or alteration of 
important financial data. Accounting and auditing of fuel and energy companies should take 
into account cybersecurity risks and develop strategies to prevent and manage them. 

8. Environmental standards: Due to the growing global awareness of the need to reduce 
negative environmental impacts, fuel and energy companies are facing stringent 
environmental standards and regulations. Accounting and auditing must comply with these 
requirements, including the assessment of environmental risks, emissions, and potential 
fines for violations of regulations. 

9. Technological development: Continued advances in technology, such as renewable 
energy, the Internet of Things, artificial intelligence, and blockchain, are impacting the fuel 
and energy sector. Accounting and auditing must be ready to adapt to meet new 
technologies and maintain the efficiency of accounting and reporting processes. 

10. Globalisation: In the context of globalisation, the fuel and energy sector faces 
constant competition at the international level, which requires adaptation to changes in 
international legislation, trade and standards. Accounting and auditing must be prepared to 
understand and accommodate these changes, as well as continually assess global risks and 
opportunities. 

Given the previously identified features, complexities and challenges in organising the 
effective functioning of the accounting and auditing system of fuel and energy companies, 
as well as the listed global challenges, the urgent need for digital transformation of the 
international accounting system of energy companies becomes apparent [36-38].  

Digital transformation will help to implement and integrate modern tools and means of 
the fourth industrial development stage, known as Industry 4.0, into analytical and 
accounting processes [39, 40]. This will increase the efficiency, automation and 
intellectualization of financial reporting and control, providing real-time feedback and 
accelerating decision-making [41, 42]. Modern tools and technologies, such as cloud 
computing, artificial intelligence, machine learning, blockchain, and big data, will allow 
companies to improve data analysis, risk management, and process transparency [5, 43]. It 
will also help companies adapt more easily to market demands, regulatory changes, and 
environmental challenges [44-46]. The implementation of Accounting 4.0 will allow fuel 
and energy companies to realize the benefits of digital transformation, including increased 
productivity, reduced costs, increased competitiveness, and greater resilience in response to 
global challenges. Accounting and auditing based on Accounting 4.0 will allow companies 
to optimise resource monitoring, optimise energy consumption, and reduce environmental 
impact [47-49]. 

Accounting 4.0 also contributes to the improvement of corporate governance and 
compliance with international standards, which will help fuel and energy companies 
strengthen their reputation on a global level. Since the fuel and energy sector is an integral 
part of the global economy, successful integration of Accounting 4.0 can contribute to the 
sustainable development of not only individual companies but also the global economy as a 
whole [50-52]. 

Finally, the implementation of Accounting 4.0 will help fuel and energy companies 
create adaptive and efficient business models that will allow them to adapt to future 
technological transformations and new challenges [53-55]. As a result, the digital 
transformation of the accounting and auditing system is becoming a necessity for fuel and 
energy companies seeking to achieve sustainable growth and competitive advantage in a 
constantly changing global environment [56-58]. Taking into account the established 
theoretical and factual subject area, the little-studied aspects, chaos and lack of a systematic 
approach to the implementation of digital tools of Accounting 4.0 (Industry 4.0), it is 
advisable to establish a research focus, which is implemented in the current study: 

 

 

1. Analysing the state of implementation of digital technologies in the accounting of fuel 
and energy enterprises, including the study of modern information systems, cloud 
technologies, machine learning and big data analytics. 

2. Assessment of the impact of global challenges, such as the COVID-19 pandemic, 
market diversification, armed aggression, environmental standards, technological 
development, globalisation and political risks, on the accounting policies of fuel and energy 
companies. 

3. Development of recommendations on optimal accounting policies for fuel and energy 
enterprises, taking into account the introduction of digital technologies, transparency, 
compliance with international standards, and adaptation to environmental changes. 

4. Study of the possibilities of applying and impact of Accounting 4.0 technology 
(Industry 4.0) to improve the efficiency, security, and transparency of accounting and 
financial reporting of fuel and energy companies. 

5. Assessment of the impact of digital transformation on the role of accountants and 
auditors, and development of new competencies necessary for successful work in the 
context of integration of modern technologies in the fuel and energy sector. 

3 Methodology 
The defined research vector is implemented using the relevant methodological principles 
that make up the stages of the current study: 

1. Statistical analysis of the current level of implementation of digital tools of the 
Accounting 4.0 concept (Industry 4.0) in the accounting policy of enterprises: this method 
allows to identify the actual level of readiness of enterprises (including the fuel and energy 
profile of economic and economic activity) to integrate modern technologies into the 
accounting and audit sector, to assess the level of modern impact on the subject area of 
individual digital transformation technologies and to identify their optimal nomenclature 
range, taking into account the peculiarities of the organisation of accounting The data of 
specialised surveys of specialised resources are used as research data subject to statistical 
analysis (Table 1). The analytical findings and expert opinions of these specialized 
resources (Table 1) are used for further statistical analysis regarding the focus of the current 
study. 

Table 1. Characteristics of specialised resources. 

Resource name. Brief description and links 
Analytics Steps Infomedia LLP. Analytics Steps covers a variety of topics related to 
analytics, data, and technology. They cover topics ranging from artificial intelligence to 
marketing strategies. In “How has digital transformation impacted accounting?” the author 
examines how digital transformation is affecting accounting. The article discusses various 
aspects of the impact of digital transformation on accounting, including changes in accounting 
processes, the use of automation, the benefits of digital technologies for auditors, and the 
skills and competencies that are becoming necessary for accountants in the modern world. 
[https://www.analyticssteps.com/blogs/how-has-digital-transformation-impacted-accounting] 
The specialized resource of Maryville University Online offers reviews, articles, and 
information on educational programs, career development, and various academic disciplines. 
In “Data Analytics in Accounting,” the author discusses the importance of data analytics in 
accounting. The article focuses on the use of data analytics in accounting to improve decision-
making, forecasting, and risk assessment. The author also discusses the benefits of data 
analytics for businesses that implement these methods in their accounting practices. 
[https://online.maryville.edu/blog/data-analytics-in-accounting/] 
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sustainable development of not only individual companies but also the global economy as a 
whole [50-52]. 

Finally, the implementation of Accounting 4.0 will help fuel and energy companies 
create adaptive and efficient business models that will allow them to adapt to future 
technological transformations and new challenges [53-55]. As a result, the digital 
transformation of the accounting and auditing system is becoming a necessity for fuel and 
energy companies seeking to achieve sustainable growth and competitive advantage in a 
constantly changing global environment [56-58]. Taking into account the established 
theoretical and factual subject area, the little-studied aspects, chaos and lack of a systematic 
approach to the implementation of digital tools of Accounting 4.0 (Industry 4.0), it is 
advisable to establish a research focus, which is implemented in the current study: 
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auditors, and development of new competencies necessary for successful work in the 
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3 Methodology 
The defined research vector is implemented using the relevant methodological principles 
that make up the stages of the current study: 

1. Statistical analysis of the current level of implementation of digital tools of the 
Accounting 4.0 concept (Industry 4.0) in the accounting policy of enterprises: this method 
allows to identify the actual level of readiness of enterprises (including the fuel and energy 
profile of economic and economic activity) to integrate modern technologies into the 
accounting and audit sector, to assess the level of modern impact on the subject area of 
individual digital transformation technologies and to identify their optimal nomenclature 
range, taking into account the peculiarities of the organisation of accounting The data of 
specialised surveys of specialised resources are used as research data subject to statistical 
analysis (Table 1). The analytical findings and expert opinions of these specialized 
resources (Table 1) are used for further statistical analysis regarding the focus of the current 
study. 

Table 1. Characteristics of specialised resources. 

Resource name. Brief description and links 
Analytics Steps Infomedia LLP. Analytics Steps covers a variety of topics related to 
analytics, data, and technology. They cover topics ranging from artificial intelligence to 
marketing strategies. In “How has digital transformation impacted accounting?” the author 
examines how digital transformation is affecting accounting. The article discusses various 
aspects of the impact of digital transformation on accounting, including changes in accounting 
processes, the use of automation, the benefits of digital technologies for auditors, and the 
skills and competencies that are becoming necessary for accountants in the modern world. 
[https://www.analyticssteps.com/blogs/how-has-digital-transformation-impacted-accounting] 
The specialized resource of Maryville University Online offers reviews, articles, and 
information on educational programs, career development, and various academic disciplines. 
In “Data Analytics in Accounting,” the author discusses the importance of data analytics in 
accounting. The article focuses on the use of data analytics in accounting to improve decision-
making, forecasting, and risk assessment. The author also discusses the benefits of data 
analytics for businesses that implement these methods in their accounting practices. 
[https://online.maryville.edu/blog/data-analytics-in-accounting/] 
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Resource name. Brief description and links 
The specialized resource Finances Online is a platform that provides comparative 
reviews, articles and information on various financial products, software and services to 
help businesses and individual users make informed decisions. In “Digital Transformation 
Statistics,” the author provides statistics and facts related to digital transformation in 
various industries. The article discusses the impact of digital transformation on the labour 
market, including changes in the demand for employee skills and competencies. The article 
also discusses the costs of digital transformation, investments in technological 
infrastructure, and the growing popularity of cloud technologies. 
[https://financesonline.com/digital-transformation-statistics/] 
BDO USA LLP. BDO is an international company that provides audit, tax, consulting and 
business services to organisations in various industries. In the article “Digital Transformation 
in Financial Services”, BDO describes how digital transformation is affecting financial 
services and offers recommendations on how to adapt to these changes. The article discusses 
key technology trends affecting financial services, such as cloud computing, blockchain, 
artificial intelligence, and data analytics. The authors emphasise that financial institutions 
must adapt to digital transformation in order to compete in the market and maintain a high 
level of customer service. [https://www.bdo.com/insights/industries/financial-services/digital-
transformation-in-financial-services] 
Digital Adoption is an online platform that focuses on digital adaptation and 
transformation in business. They provide information and resources to help organisations 
adopt new technologies, ensure rapid adoption, and ensure efficiency with digital tools. In 
the Digital Transformation section, they describe the different aspects of digital 
transformation, including strategy, culture, technology, and organizational change. The 
articles and materials on this resource address key concepts, trends, and best practices that 
can help companies during the digital transformation process. [https://www.digital-
adoption.com/digital-transformation/] 
Profile resource Hitachi Solutions is a company specialising in business solutions, 
technology, and consulting services. They offer support in implementing various 
technologies, including Microsoft Dynamics, CRM, ERP, and other digital tools. The 
article “Digital Transformation in Financial Services” on the Hitachi Solutions website 
discusses the impact of digital transformation on the financial sector. The article describes 
various technology solutions that can help financial institutions successfully transition to a 
digital environment. [https://global.hitachi-solutions.com/blog/digital-transformation-
financial-services/] 
DataIntelo is a market research company that analyses and reports on various industries, 
including banking, financial services, and insurance. DataIntelo's Global Digital 
Transformation in Banking, Financial Services, and Insurance Market report examines the 
current state and future outlook for digital transformation in the banking, financial services, 
and insurance industries globally. The report analyses key players, technology solutions, 
strategies, and trends that influence market development in these sectors. 
[https://dataintelo.com/report/global-digital-transformation-in-banking-financial-services-
and-insurance-market/] 
Consultancy.asia is part of an international network of consulting websites that provides 
news, analysis and feedback on the consulting industry in Asia. They publish the latest 
news, research, reports, interviews and commentary from the consulting sector. The article 
“The Top Digitalization Trends for CFOs and the Finance Function” examines the key 
digitalization trends for chief financial officers (CFOs) and the finance function. The 
authors emphasize the importance of adapting to digital innovations and implementing new 
technologies in financial management. [https://www.consultancy.asia/news/3969/the-top-
digitalisation-trends-for-cfos-and-the-finance-function] 

 

 

Resource name. Brief description and links 
Smart Insights (Marketing Intelligence) Ltd. Smart Insights is a specialized resource 
focused on digital marketing and strategy. It provides tips, tools, templates, and guidelines 
for businesses and marketers to help them develop and implement successful digital 
marketing strategies. The article “Financial Services Digital Transformation for Marketing 
Leaders” discusses the implementation of digital transformation in the financial services 
marketing sector. The author emphasises the importance of adapting marketing strategies to 
the digital environment and using innovative technologies to improve the efficiency of 
financial services marketing. [https://www.smartinsights.com/digital-marketing-
strategy/financial-services-digital-transformation-for-marketing-leaders/] 
Avenga.  Profile resource Avenga is a global IT company that provides services and solutions 
in IT consulting, software development, product development, and other areas. They share 
news, articles, and research from the world of technology and IT aimed at business 
professionals, technical specialists, students, and researchers. The article “Digital 
Transformation in Financial Services” discusses the process of digital transformation in the 
financial services industry. It emphasises the importance of financial companies adapting to 
new technologies and innovations that change the way they provide services and interact with 
customers. [https://www.avenga.com/magazine/digital-transformation-financial-
services/?region=ua] 

2. Collection, systematisation and clustering of scientific papers posted on recognised 
digital platforms such as Web of Science, Scopus, Google Scholar, Microsoft Academic, 
CrossRef, on the state of research on the impact of digital tools Accounting 4.0 (Industry 
4.0) on the accounting system of fuel and energy enterprises. The corresponding method 
will allow forming a trusted array of taxonomic sets, the analysis of which will further 
allow to determine the likely optimal technologies for the digital transformation of the 
accounting policy of energy sector organizations, as well as to set benchmarks for further 
scientific and technological development of digitalization tools in accounting. In order to 
ensure the purity and independence of the study, as well as to form an appropriate 
trustworthy array, at least 500 relevant publications published in the current five-year 
period are selected. Specialised software is used to select this data (Table 2).  

Table 2. Characteristics of the software for collecting, clustering and forming a trusted array of 
relevant taxonomic sets. 

Software name Brief description and links 

CRExplorer 

CRExplorer, developed by Andreas Thor, is free and open-source software 
designed to explore, analyse and visualize corporate relationships and 
networks. It helps users explore corporate structures, identify relationships 
between companies, identify key nodes and connections in a network, and 
analyse and visualize this data. CRExplorer offers a graphical interface that 
makes it easy to use for users without technical training. It also supports 
importing data from a variety of sources, including CSV files, databases, and 
APIs. Thanks to its open source nature, users have the ability to customize and 
extend the software to meet their own needs. [https://andreas-
thor.github.io/CRExplorer] 

Publish or 
Perish 

The Publish or Perish software, developed by Professor Ann-Will Harzing, is 
a free tool for analysing the scientific productivity and impact of researchers 
based on their publications. It helps to measure metrics such as number of 
articles, citations, h-index and g-index to help determine the impact of 
researchers in their field. Publish or Perish works with data from various 
scientific databases, including Google Scholar, Microsoft Academic, Scopus, 
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Resource name. Brief description and links 
The specialized resource Finances Online is a platform that provides comparative 
reviews, articles and information on various financial products, software and services to 
help businesses and individual users make informed decisions. In “Digital Transformation 
Statistics,” the author provides statistics and facts related to digital transformation in 
various industries. The article discusses the impact of digital transformation on the labour 
market, including changes in the demand for employee skills and competencies. The article 
also discusses the costs of digital transformation, investments in technological 
infrastructure, and the growing popularity of cloud technologies. 
[https://financesonline.com/digital-transformation-statistics/] 
BDO USA LLP. BDO is an international company that provides audit, tax, consulting and 
business services to organisations in various industries. In the article “Digital Transformation 
in Financial Services”, BDO describes how digital transformation is affecting financial 
services and offers recommendations on how to adapt to these changes. The article discusses 
key technology trends affecting financial services, such as cloud computing, blockchain, 
artificial intelligence, and data analytics. The authors emphasise that financial institutions 
must adapt to digital transformation in order to compete in the market and maintain a high 
level of customer service. [https://www.bdo.com/insights/industries/financial-services/digital-
transformation-in-financial-services] 
Digital Adoption is an online platform that focuses on digital adaptation and 
transformation in business. They provide information and resources to help organisations 
adopt new technologies, ensure rapid adoption, and ensure efficiency with digital tools. In 
the Digital Transformation section, they describe the different aspects of digital 
transformation, including strategy, culture, technology, and organizational change. The 
articles and materials on this resource address key concepts, trends, and best practices that 
can help companies during the digital transformation process. [https://www.digital-
adoption.com/digital-transformation/] 
Profile resource Hitachi Solutions is a company specialising in business solutions, 
technology, and consulting services. They offer support in implementing various 
technologies, including Microsoft Dynamics, CRM, ERP, and other digital tools. The 
article “Digital Transformation in Financial Services” on the Hitachi Solutions website 
discusses the impact of digital transformation on the financial sector. The article describes 
various technology solutions that can help financial institutions successfully transition to a 
digital environment. [https://global.hitachi-solutions.com/blog/digital-transformation-
financial-services/] 
DataIntelo is a market research company that analyses and reports on various industries, 
including banking, financial services, and insurance. DataIntelo's Global Digital 
Transformation in Banking, Financial Services, and Insurance Market report examines the 
current state and future outlook for digital transformation in the banking, financial services, 
and insurance industries globally. The report analyses key players, technology solutions, 
strategies, and trends that influence market development in these sectors. 
[https://dataintelo.com/report/global-digital-transformation-in-banking-financial-services-
and-insurance-market/] 
Consultancy.asia is part of an international network of consulting websites that provides 
news, analysis and feedback on the consulting industry in Asia. They publish the latest 
news, research, reports, interviews and commentary from the consulting sector. The article 
“The Top Digitalization Trends for CFOs and the Finance Function” examines the key 
digitalization trends for chief financial officers (CFOs) and the finance function. The 
authors emphasize the importance of adapting to digital innovations and implementing new 
technologies in financial management. [https://www.consultancy.asia/news/3969/the-top-
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focused on digital marketing and strategy. It provides tips, tools, templates, and guidelines 
for businesses and marketers to help them develop and implement successful digital 
marketing strategies. The article “Financial Services Digital Transformation for Marketing 
Leaders” discusses the implementation of digital transformation in the financial services 
marketing sector. The author emphasises the importance of adapting marketing strategies to 
the digital environment and using innovative technologies to improve the efficiency of 
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Avenga.  Profile resource Avenga is a global IT company that provides services and solutions 
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financial services industry. It emphasises the importance of financial companies adapting to 
new technologies and innovations that change the way they provide services and interact with 
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2. Collection, systematisation and clustering of scientific papers posted on recognised 
digital platforms such as Web of Science, Scopus, Google Scholar, Microsoft Academic, 
CrossRef, on the state of research on the impact of digital tools Accounting 4.0 (Industry 
4.0) on the accounting system of fuel and energy enterprises. The corresponding method 
will allow forming a trusted array of taxonomic sets, the analysis of which will further 
allow to determine the likely optimal technologies for the digital transformation of the 
accounting policy of energy sector organizations, as well as to set benchmarks for further 
scientific and technological development of digitalization tools in accounting. In order to 
ensure the purity and independence of the study, as well as to form an appropriate 
trustworthy array, at least 500 relevant publications published in the current five-year 
period are selected. Specialised software is used to select this data (Table 2).  

Table 2. Characteristics of the software for collecting, clustering and forming a trusted array of 
relevant taxonomic sets. 

Software name Brief description and links 

CRExplorer 

CRExplorer, developed by Andreas Thor, is free and open-source software 
designed to explore, analyse and visualize corporate relationships and 
networks. It helps users explore corporate structures, identify relationships 
between companies, identify key nodes and connections in a network, and 
analyse and visualize this data. CRExplorer offers a graphical interface that 
makes it easy to use for users without technical training. It also supports 
importing data from a variety of sources, including CSV files, databases, and 
APIs. Thanks to its open source nature, users have the ability to customize and 
extend the software to meet their own needs. [https://andreas-
thor.github.io/CRExplorer] 

Publish or 
Perish 

The Publish or Perish software, developed by Professor Ann-Will Harzing, is 
a free tool for analysing the scientific productivity and impact of researchers 
based on their publications. It helps to measure metrics such as number of 
articles, citations, h-index and g-index to help determine the impact of 
researchers in their field. Publish or Perish works with data from various 
scientific databases, including Google Scholar, Microsoft Academic, Scopus, 
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Software name Brief description and links 
Web of Science, and others. The program offers a user-friendly graphical 
interface that allows users to easily enter queries, display results, and export 
them in CSV or text files. 
[https://harzing.com/resources/publish-or-perish] 

ScientoPyUI 

ScientoPyUI is a free and open source software designed to analyze 
scientometric data, including publications, citations, and scientific 
productivity indices. It allows users to conveniently perform complex 
analytical procedures with data from many scientometric databases such as 
Scopus, Web of Science, and Google Scholar. ScientoPyUI has a graphical 
user interface that allows you to easily load and process data using built-in 
analysis and visualization tools. In addition, it supports advanced 
customization and programming capabilities, allowing users to customize the 
software to their needs. 
[https://github.com/jpruiz84/ScientoPy/blob/master/README.md] 

 
Among the above software tools for collecting specialised and relevant information 

among scientific papers and publications (Table 2), we selected Publish or Perish software. 
Publish or Perish is powerful and free software that allows you to determine the scientific 
productivity and impact of researchers in their field of study based on the analysis of their 
publications. The tool works with various scientific databases such as Google Scholar, 
Microsoft Academic, Scopus, and Web of Science and uses metrics such as number of 
articles, citations, h-index, and g-index to assess the productivity and impact of researchers 
in their field. Compared to CRExplorer and ScientoPyUI, Publish or Perish has more 
features and more functions that allow you to more accurately determine the scientific 
productivity and impact of researchers. In addition, it has a simpler and more intuitive 
interface that allows users to perform various tasks quickly and efficiently. 

3. Taxonomical analysis of the trusted array of relevant taxonomical sets to identify the 
technological tools of Accounting 4.0 (Industry 4.0) that have the greatest impact on the 
accounting and audit system of fuel and energy companies, as well as to establish the likely 
vectors of development of digital transformation technologies in the focus industry. This 
method will allow us to formulate the concept of research and practical implementation 
links of the subject area. The analysis of taxonomic clusters is performed on taxonomic sets 
previously formed in the Publish or Perish software using the appropriate graphical and 
analytical software (Table 3). 

Table 3. Characteristics of the software for the analytical study of clustered taxonomic sets of the 
focus industry. 

Software 
name Brief description and links 

CiteSpace 

CiteSpace is scientific data analysis software that allows users to visualize and 
analyse scientific data such as publications, citations, and keywords. It has 
capabilities for statistical analysis and visualisation of scientific networks and 
graphs, as well as for identifying key topics, authors, and other parameters, 
allowing users to understand the structure and development of the scientific 
field. CiteSpace also has functions for automatically detecting information and 
citation matches, which increases the efficiency and accuracy of scientific data 
analysis. [http://cluster.cis.drexel.edu/~cchen/citespace] 

VOSviewer 

VOSviewer is software for analysing and visualising scientific data, including 
publications, authors, citations, and keywords. It can be used to analyse 
scientific networks and graphs, identify key topics and authors, and evaluate 
the impact of research and authors. VOSviewer has the capabilities to 

 

 

Software 
name Brief description and links 

visualize scientific data in the form of graphs and charts, allowing users to 
understand the structure and relationships in the scientific field. It also has 
features for classifying and clustering data, allowing users to group similar 
items and identifies patterns in the data. [https://www.vosviewer.com] 

Bibliometrix 

Bibliometrix is free software for analysing scientific data, including scientific 
publications, supported by the R platform. It allows users to perform 
bibliometric analysis that provides an understanding of the structure of 
scientific data and the relationships between them. Bibliometrix applications 
include analysing topics, author networks, citations, and other important 
parameters of scientific data. In addition, Bibliometrix provides the ability to 
visualize the results of the analysis using graphs and charts. This software is a 
useful tool for scientists, researchers, and managers in the field of research and 
development. [https://www.bibliometrix.org] 

Among the software tools for analysing the graphical interpretation of relevant 
taxonomic sets (Table 3), VOSviewer software was selected. VOSviewer software was 
chosen for the purpose of analysing and visualising scientific data.  

This software allows you to display scientific data in the form of graphs and 
diagrams, understand the structure and relationships in the scientific field, identify key 
topics and authors, and assess the impact of research and authors. VOSviewer has 
several advantages over CiteSpace and Bibliometrix. First, VOSviewer has a simpler 
and more intuitive interface, which makes it more accessible to users of all experience 
levels. Secondly, VOSviewer provides more flexible data analysis, as the user can 
define data selection criteria and change analysis parameters using the interface. 
CiteSpace and Bibliometrix work in the Java and R programming environment, 
respectively, they require certain programming skills, so it is advisable to use 
VOSviewer software. 

4. Comparative analysis of the results of previous iterations of research with the 
formulation of conclusions on the optimal nomenclature spectrum of means of 
digitalisation of the accounting sector of energy industry enterprises within the 
framework of the defined concept of Accounting 4.0 (Industry 4.0). 

5. Developing an optimal strategy for implementing a certain nomenclature range of 
digital transformation tools in the accounting policy of fuel and energy enterprises, 
taking into account the likely impact of global factors that require appropriate 
corrective and predictive solutions. 

The proposed methodological framework of the current study allows for obtaining 
far-sighted conclusions with direct practical implications, as it will allow for assessing 
the prospects for developing the Accounting 4.0 (Industry 4.0) concept on the way to a 
complete digital transformation of the international accounting system. 

4 Results 
In accordance with the proposed research scheme, based on expert opinions, we will 
establish the current state of implementation of digital tools and technologies in the field of 
accounting and auditing of economic and social activities (including energy qualification)  
(Table 4 and Figure 1). 
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Software name Brief description and links 
Web of Science, and others. The program offers a user-friendly graphical 
interface that allows users to easily enter queries, display results, and export 
them in CSV or text files. 
[https://harzing.com/resources/publish-or-perish] 

ScientoPyUI 

ScientoPyUI is a free and open source software designed to analyze 
scientometric data, including publications, citations, and scientific 
productivity indices. It allows users to conveniently perform complex 
analytical procedures with data from many scientometric databases such as 
Scopus, Web of Science, and Google Scholar. ScientoPyUI has a graphical 
user interface that allows you to easily load and process data using built-in 
analysis and visualization tools. In addition, it supports advanced 
customization and programming capabilities, allowing users to customize the 
software to their needs. 
[https://github.com/jpruiz84/ScientoPy/blob/master/README.md] 

 
Among the above software tools for collecting specialised and relevant information 

among scientific papers and publications (Table 2), we selected Publish or Perish software. 
Publish or Perish is powerful and free software that allows you to determine the scientific 
productivity and impact of researchers in their field of study based on the analysis of their 
publications. The tool works with various scientific databases such as Google Scholar, 
Microsoft Academic, Scopus, and Web of Science and uses metrics such as number of 
articles, citations, h-index, and g-index to assess the productivity and impact of researchers 
in their field. Compared to CRExplorer and ScientoPyUI, Publish or Perish has more 
features and more functions that allow you to more accurately determine the scientific 
productivity and impact of researchers. In addition, it has a simpler and more intuitive 
interface that allows users to perform various tasks quickly and efficiently. 

3. Taxonomical analysis of the trusted array of relevant taxonomical sets to identify the 
technological tools of Accounting 4.0 (Industry 4.0) that have the greatest impact on the 
accounting and audit system of fuel and energy companies, as well as to establish the likely 
vectors of development of digital transformation technologies in the focus industry. This 
method will allow us to formulate the concept of research and practical implementation 
links of the subject area. The analysis of taxonomic clusters is performed on taxonomic sets 
previously formed in the Publish or Perish software using the appropriate graphical and 
analytical software (Table 3). 

Table 3. Characteristics of the software for the analytical study of clustered taxonomic sets of the 
focus industry. 

Software 
name Brief description and links 

CiteSpace 

CiteSpace is scientific data analysis software that allows users to visualize and 
analyse scientific data such as publications, citations, and keywords. It has 
capabilities for statistical analysis and visualisation of scientific networks and 
graphs, as well as for identifying key topics, authors, and other parameters, 
allowing users to understand the structure and development of the scientific 
field. CiteSpace also has functions for automatically detecting information and 
citation matches, which increases the efficiency and accuracy of scientific data 
analysis. [http://cluster.cis.drexel.edu/~cchen/citespace] 

VOSviewer 

VOSviewer is software for analysing and visualising scientific data, including 
publications, authors, citations, and keywords. It can be used to analyse 
scientific networks and graphs, identify key topics and authors, and evaluate 
the impact of research and authors. VOSviewer has the capabilities to 

 

 

Software 
name Brief description and links 

visualize scientific data in the form of graphs and charts, allowing users to 
understand the structure and relationships in the scientific field. It also has 
features for classifying and clustering data, allowing users to group similar 
items and identifies patterns in the data. [https://www.vosviewer.com] 

Bibliometrix 

Bibliometrix is free software for analysing scientific data, including scientific 
publications, supported by the R platform. It allows users to perform 
bibliometric analysis that provides an understanding of the structure of 
scientific data and the relationships between them. Bibliometrix applications 
include analysing topics, author networks, citations, and other important 
parameters of scientific data. In addition, Bibliometrix provides the ability to 
visualize the results of the analysis using graphs and charts. This software is a 
useful tool for scientists, researchers, and managers in the field of research and 
development. [https://www.bibliometrix.org] 

Among the software tools for analysing the graphical interpretation of relevant 
taxonomic sets (Table 3), VOSviewer software was selected. VOSviewer software was 
chosen for the purpose of analysing and visualising scientific data.  

This software allows you to display scientific data in the form of graphs and 
diagrams, understand the structure and relationships in the scientific field, identify key 
topics and authors, and assess the impact of research and authors. VOSviewer has 
several advantages over CiteSpace and Bibliometrix. First, VOSviewer has a simpler 
and more intuitive interface, which makes it more accessible to users of all experience 
levels. Secondly, VOSviewer provides more flexible data analysis, as the user can 
define data selection criteria and change analysis parameters using the interface. 
CiteSpace and Bibliometrix work in the Java and R programming environment, 
respectively, they require certain programming skills, so it is advisable to use 
VOSviewer software. 

4. Comparative analysis of the results of previous iterations of research with the 
formulation of conclusions on the optimal nomenclature spectrum of means of 
digitalisation of the accounting sector of energy industry enterprises within the 
framework of the defined concept of Accounting 4.0 (Industry 4.0). 

5. Developing an optimal strategy for implementing a certain nomenclature range of 
digital transformation tools in the accounting policy of fuel and energy enterprises, 
taking into account the likely impact of global factors that require appropriate 
corrective and predictive solutions. 

The proposed methodological framework of the current study allows for obtaining 
far-sighted conclusions with direct practical implications, as it will allow for assessing 
the prospects for developing the Accounting 4.0 (Industry 4.0) concept on the way to a 
complete digital transformation of the international accounting system. 

4 Results 
In accordance with the proposed research scheme, based on expert opinions, we will 
establish the current state of implementation of digital tools and technologies in the field of 
accounting and auditing of economic and social activities (including energy qualification)  
(Table 4 and Figure 1). 
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Table 4. Expert assessment of the level of implementation of Accounting 4.0 tools in the accounting 
sector of companies and the readiness of the surveyed organisations for digital transformation. 

Level of implementation of Accounting 4.0 (Industry 
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Percentage of companies with a digital transformation 
strategy for the accounting sector, % 45 47 45 49 46 44 45 44 46 45 46 

Percentage of companies integrating digital transformation 
tools into the accounting sector, % 15 13 13 14 14 15 14 15 15 14 14 

Percentage of companies piloting the use of digital tools 
on the way to transforming accounting policies, % 11 12 11 11 10 12 10 12 11 11 11 

Percentage of companies implementing automation of 
accounting processes, % 4 4 5 4 6 4 4 6 4 4 5 

Percentage of companies developing a digital transformation 
strategy for the accounting sector and a corresponding 
investment plan, % 

25 24 26 22 24 25 27 23 24 26 24 

 
Analysing expert opinions on the level of implementation of 

Accounting 4.0 (Industry 4.0) tools in the accounting and auditing sphere of 
companies and organisations, the following conclusions can be drawn (Table 4 and  
Figure 1): 

1. More than half of the companies (average 45.6%) already have a strategy for 
digital transformation of the accounting sector, which indicates a growing interest in 
implementing the latest technologies in accounting. 

2. On the other hand, only 14.3% of companies actually integrate digital tools into 
the accounting sector. This may indicate the presence of certain obstacles, such as 
high costs, complexity of integration, or insufficient staff knowledge. 

3. 11.1% of companies are experimenting with digital tools on the way to 
transforming their accounting policies, which shows that companies are interested in 
testing and adapting new technologies before widespread implementation. 

4. Only 5% of companies implement automation of accounting processes. This 
may indicate that most companies still do not use the potential of automation to 
optimise their accounting processes.   

24% of companies are developing a digital transformation strategy for the 
accounting sector and a corresponding investment plan, which indicates that they are 
planning future steps towards digital transformation. 

In general, the data show that companies are increasingly aware of the need for 
digital transformation of the accounting sector, but the practical implementation of 
such plans is still at an early stage for most companies, i.e., the strategies for digital 
sectoral modernisation are declarative. 

 

 

 

 

 
Fig. 1. Visualisation of the analysis of expert opinion on the current level of digital transformation of 
the accounting sector. 
 

The analysis of expert opinions on the reasons for the declarative nature and low level 
of actual digital transformation of the accounting sector contains the expected natural 
background  (Table 5and Figure 2). 
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Table 5. Expert assessment of typical obstacles to the implementation of the digital transformation of 
the accounting sector. 

Typical obstacles to implementing digital 
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Companies’ percentage that consider the lack of a 
central government strategy to be an obstacle to 
the digital transformation of the accounting sector, 
% 

26 25 25 25 26 29 28 25 29 29 27 

Companies’ percentage that consider the lack of 
funding and resources to be an obstacle to the 
digital transformation of the accounting sector, % 

21 22 23 20 20 24 21 20 23 23 22 

Companies’ percentage that consider a significant 
cybersecurity risk to be an obstacle to the digital 
transformation of the accounting sector, % 

27 24 27 27 25 23 25 23 25 25 25 

Companies’ percentage that consider the lack of a 
clear understanding of the mechanisms for 
integrating relevant technologies and tools to be 
an obstacle to the digital transformation of the 
accounting sector, % 

9 9 12 11 9 11 12 12 12 12 11 

Companies’ percentage that consider the digital 
transformation of the accounting sector to be an 
obstacle to a high probability of financial failure 
and loss of key stakeholders, % 

17 20 13 17 20 13 14 20 11 11 15 

Based on the analysis of expert opinions (Table 5, Figure 2), the following conclusions 
can be drawn about the typical obstacles to the implementation of the digital transformation 
of the accounting sector: 

1. The lack of a central government strategy is one of the main obstacles for 27% of 
companies. This may indicate that government agencies should develop and maintain 
general guidelines and recommendations to stimulate digital transformation in the 
accounting sector. 

2. For 22% of companies, the lack of funding and resources is a significant obstacle. 
This indicates that companies should be more active in attracting investments and resources 
to successfully implement digital transformation. 

3. A significant cybersecurity risk is a problem for 25% of companies. This underscores 
the importance of developing robust security systems and raising employees' awareness of 
cybersecurity issues. 

4. Lack of a clear understanding of the mechanisms for integrating relevant technologies 
and tools is an obstacle for 11% of companies. This indicates the need for training and 
consultations for staff to help them understand and master new technologies. 

5. A high probability of financial failure and loss of key stakeholders is a problem for 
15% of companies. This shows that companies need to develop risk management strategies 
to minimise the possible negative effects of digital transformation on their business 
processes and stakeholders. 

 

 

 

 
Fig. 2. Visualisation of the analysis of expert opinion on typical obstacles to the digital transformation 
of the accounting sector. 

Thus, it can be stated that companies of different profiles of economic activity 
(including the fuel and energy sector) are in the mode of waiting for global decisions of 
government regulators, while understanding the benefits and difficulties of implementing 
declarative strategies of digital transformation of the accounting system of enterprises at the 
international level. 

The expert resources also collected information on the digital tools of the Accounting 
4.0 concept (Industry 4.0) and, based on the results of the professional focus groups' 
assessment of the benefits and impact on the accounting profession, formed the 
corresponding ratings, which have a fairly wide variation (Table 6 and Figure 3). 

26%

25%

25%

25%

26%

29%

28%

25%

29%

29%

27%

21%

22%

23%

20%

20%

24%

21%

20%

23%

23%

22%

27%

24%

27%

27%

25%

23%

25%

23%

25%

25%

25%

9%

9%

12%

11%

9%

11%

12%

12%

12%

12%

11%

17%

20%

13%

17%

20%

13%

14%

20%

11%

11%

15%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Analytics Steps Infomedia LLP

Maryville University

FinancesOnline

BDO USA LLP

Digital Adoption

Hitachi Solutions

DATAINTELO

Consultancy.asia

Smart Insights Ltd

Avenga

Average indicators

Percentage of companies that consider the lack of a central government strategy to be an obstacle to the
digital transformation of the accounting sector

Percentage of companies that consider the lack of funding and appropriate resources to be an obstacle to
the digital transformation of the accounting sector

Percentage of companies that consider significant cybersecurity risk to be an obstacle to the digital
transformation of the accounting sector

Percentage of companies that consider the digital transformation of the accounting sector to be an obstacle
Lack of a clear understanding of the mechanisms for integrating relevant technologies and tools

Percentage of companies that consider high probability of financial failures and loss of key stakeholders
to be an obstacle to digital transformation of the accounting sector

27%

22%25%

11%

16%
Average 

indicators

14

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

Table 5. Expert assessment of typical obstacles to the implementation of the digital transformation of 
the accounting sector. 

Typical obstacles to implementing digital 
transformation 

A
na

ly
tic

s S
te

ps
 In

fo
m

ed
ia

 
LL

P 

M
ar

yv
ill

e U
ni

ve
rs

ity
 

Fi
na

nc
es

 O
nl

in
e 

BD
O

 U
SA

 L
LP

 
D

ig
ita

l A
do

pt
io

n 
H

ita
ch

i S
ol

ut
io

ns
 

D
A

TA
IN

TE
LO

 

C
on

su
lta

nc
y.

as
ia

 
Sm

ar
t I

ns
ig

ht
s L

td
 

A
ve

ng
a 

A
ve

ra
ge

 in
di

ca
to

rs
 

Companies’ percentage that consider the lack of a 
central government strategy to be an obstacle to 
the digital transformation of the accounting sector, 
% 

26 25 25 25 26 29 28 25 29 29 27 

Companies’ percentage that consider the lack of 
funding and resources to be an obstacle to the 
digital transformation of the accounting sector, % 

21 22 23 20 20 24 21 20 23 23 22 

Companies’ percentage that consider a significant 
cybersecurity risk to be an obstacle to the digital 
transformation of the accounting sector, % 

27 24 27 27 25 23 25 23 25 25 25 

Companies’ percentage that consider the lack of a 
clear understanding of the mechanisms for 
integrating relevant technologies and tools to be 
an obstacle to the digital transformation of the 
accounting sector, % 

9 9 12 11 9 11 12 12 12 12 11 

Companies’ percentage that consider the digital 
transformation of the accounting sector to be an 
obstacle to a high probability of financial failure 
and loss of key stakeholders, % 

17 20 13 17 20 13 14 20 11 11 15 

Based on the analysis of expert opinions (Table 5, Figure 2), the following conclusions 
can be drawn about the typical obstacles to the implementation of the digital transformation 
of the accounting sector: 

1. The lack of a central government strategy is one of the main obstacles for 27% of 
companies. This may indicate that government agencies should develop and maintain 
general guidelines and recommendations to stimulate digital transformation in the 
accounting sector. 

2. For 22% of companies, the lack of funding and resources is a significant obstacle. 
This indicates that companies should be more active in attracting investments and resources 
to successfully implement digital transformation. 

3. A significant cybersecurity risk is a problem for 25% of companies. This underscores 
the importance of developing robust security systems and raising employees' awareness of 
cybersecurity issues. 

4. Lack of a clear understanding of the mechanisms for integrating relevant technologies 
and tools is an obstacle for 11% of companies. This indicates the need for training and 
consultations for staff to help them understand and master new technologies. 

5. A high probability of financial failure and loss of key stakeholders is a problem for 
15% of companies. This shows that companies need to develop risk management strategies 
to minimise the possible negative effects of digital transformation on their business 
processes and stakeholders. 

 

 

 

 
Fig. 2. Visualisation of the analysis of expert opinion on typical obstacles to the digital transformation 
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Table 6. Analysis of expert ratings of digital transformation tools for the accounting sector in the 
international accounting system. 
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Blockchain Technology 1     6     1 8 1 3 6 0,31 3 0 1 3,6 
Cloud Computing 2 2   1 4 1 2   2 5 8 0,421 2 4 0 4,4 

Big Data 3 3 1       5 5 3 6 7 0,368 1 0 3 2,1 
AI-based automation   1       2       4 3 0,158 1 1 0 1,7 

Data analytics   4                 1 0,053 0 0 0 0,1 
Self-service reporting   5                 1 0,053 0 0 0 0,1 

Data visualisation   6                 1 0,053 0 0 0 0,1 
Predictive modelling   7     5     4     3 0,158 0 0 0 0,2 

Voice recognition   8                 1 0,053 0 0 0 0,1 
Mobile technology     2               1 0,053 0 1 0 0,6 

APIs and embeddable tech     3               1 0,053 0 0 1 0,3 
Advanced analytics       3   4   3     3 0,158 0 0 2 0,7 

Automation       2 6           2 0,105 0 1 0 0,6 
Artificial intelligence (AI)       4 4 3 3 7 4 1 7 0,368 1 0 2 1,9 

Internet of things (IoT)       5 1           2 0,105 1 0 0 1,1 
Robotics process 

automation (RPA)         2     2     2 0,105 0 2 0 1,1 

Machine learning (ML)         3     6 5 2 4 0,211 0 1 1 1,0 
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In order to identify the median values, an approximation line of relative ranking (by 
priority) was formed, which takes into account the frequency of mentioning a particular 
technology or digital tool, as well as the frequency of occupation of the higher levels (TOP-
3) of expert ratings of the compared tools for digital transformation of the accounting and 
auditing sphere. 

According to the analysis of expert ratings of digital transformation tools for the 
accounting sector, experts have identified the most popular technological solutions: 
Cloud Computing, Blockchain Technology, Big Data, Artificial intelligence (AI), AI-
based automation, etc. 

After analysing the practical subject area, it is advisable to study the dynamics of 
research support of the focus area, taking into account the peculiarities of digital 
modernisation of the content of the accounting policy of fuel and energy companies. 
In accordance with the proposed research scheme, using the Publish or Perish 
software, we will establish a relevant array of taxonomic sets of 500 publications 
published in the period from 2018 to 2023 (Table 7). 

Based on the analysis of 500 scientific articles for 5 years (2018-2023) using the 
Web of Science, Scopus, Google Scholar, Microsoft Academic and CrossRef 
databases (Table 7) on the implementation of digital technologies in the accounting 
system of fuel and energy enterprises, the following conclusions can be drawn: 

1. The total number of citations of the articles is 19,866, which indicates a 
significant interest in this topic among scholars and practitioners. 

2. The average number of citations per article is 39.73, which indicates the high 
relevance and importance of the study of this problem. 

3. The number of authors per article is 2.88, indicating that the research is usually 
conducted by small groups of scientists or individually. 

4. Scientometric indicators, such as h (62), g (134), hc (84) and hI (18.05), reflect 
the high scientific productivity and influence of authors publishing on the subject. 

5. The frequency of publications and the growth in the number of citations, 
especially in recent years, indicate an increasing interest in digital technologies in the 
accounting system of fuel and energy enterprises. 
Table 7. Results of the selection of relevant scientific publications in the Publish or Perish software. 

Parameter Value 

Query 
Implementation of digital technologies in the accounting system of the 

enterprise of the fuel and energy complex: management of the accounting 
policy in the conditions of global challenges 

Source Web of Science, Scopus, Google Scholar, Microsoft Academic, CrossRef 

Papers 500 
Citations 19866 

Years 5 
Cites Year 3973.20 
Cites Paper 39.73 

Cites Author 8091.96 
Papers Author 253.50 
Authors Paper 2.88 

h_index 62 
g_index 134 
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priority) was formed, which takes into account the frequency of mentioning a particular 
technology or digital tool, as well as the frequency of occupation of the higher levels (TOP-
3) of expert ratings of the compared tools for digital transformation of the accounting and 
auditing sphere. 

According to the analysis of expert ratings of digital transformation tools for the 
accounting sector, experts have identified the most popular technological solutions: 
Cloud Computing, Blockchain Technology, Big Data, Artificial intelligence (AI), AI-
based automation, etc. 

After analysing the practical subject area, it is advisable to study the dynamics of 
research support of the focus area, taking into account the peculiarities of digital 
modernisation of the content of the accounting policy of fuel and energy companies. 
In accordance with the proposed research scheme, using the Publish or Perish 
software, we will establish a relevant array of taxonomic sets of 500 publications 
published in the period from 2018 to 2023 (Table 7). 

Based on the analysis of 500 scientific articles for 5 years (2018-2023) using the 
Web of Science, Scopus, Google Scholar, Microsoft Academic and CrossRef 
databases (Table 7) on the implementation of digital technologies in the accounting 
system of fuel and energy enterprises, the following conclusions can be drawn: 

1. The total number of citations of the articles is 19,866, which indicates a 
significant interest in this topic among scholars and practitioners. 

2. The average number of citations per article is 39.73, which indicates the high 
relevance and importance of the study of this problem. 

3. The number of authors per article is 2.88, indicating that the research is usually 
conducted by small groups of scientists or individually. 

4. Scientometric indicators, such as h (62), g (134), hc (84) and hI (18.05), reflect 
the high scientific productivity and influence of authors publishing on the subject. 

5. The frequency of publications and the growth in the number of citations, 
especially in recent years, indicate an increasing interest in digital technologies in the 
accounting system of fuel and energy enterprises. 
Table 7. Results of the selection of relevant scientific publications in the Publish or Perish software. 

Parameter Value 

Query 
Implementation of digital technologies in the accounting system of the 

enterprise of the fuel and energy complex: management of the accounting 
policy in the conditions of global challenges 

Source Web of Science, Scopus, Google Scholar, Microsoft Academic, CrossRef 

Papers 500 
Citations 19866 

Years 5 
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Parameter Value 
hc_index 84 
hI_index 18.05 
hI_norm 40 
AWCR 9489.55 

AW_index 97.41 
AWCRpA 4054.55 

e_index 106.99 
hm_index 39.06 

Cites_Author_Year 1618.39 
hI_annual 8.00 

h_coverage 77.0 
g_coverage 91.0 
star_count 147 
year_first 2018 
year_last 2023 

ECC 19866 
acc1 350 
acc2 292 
acc5 208 
acc20 94 

hA 43 

Given these conclusions, it can be argued that the implementation of digital 
technologies in the accounting system of fuel and energy enterprises is an urgent and 
important issue that attracts the attention of scientists and practitioners. 

In accordance with the proposed research scheme, the next step is a graphical and 
analytical study of the relevant array of taxonomic sets generated in the Publish or Perish 
software using the VOSviewer software (Figure 4). 

The resulting taxonomic set (Figure 4) consists of 522 taxonomic units, which are 
systematised into 22 clusters, connected by 12417 relationships with total linkage strength 
of 22472 relative units. The focal cluster (Figure 5(a)) contains references to all currently 
known tools and technologies of the Accounting 4.0 concept, and also demonstrates a 
strong scientometric connection with the accounting sector of fuel and energy companies 
(Figure 5 (b)). 

It is also interesting to analyse the dynamics of the development of the relevant array of 
taxonomic sets (Figure 6), which allows us to observe the formation of new digital factors 
of influence on the subject area, namely repetitive learning technologies, machine learning 
techniques, cognitive automation, etc. 

Using the parameters of taxonomic and cluster relationships of the relevant data set, we 
will compare the digital tools of Accounting 4.0 (Industry 4.0) established in the previous 
research iteration (Table 8, Figure 7). 
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Given these conclusions, it can be argued that the implementation of digital 
technologies in the accounting system of fuel and energy enterprises is an urgent and 
important issue that attracts the attention of scientists and practitioners. 

In accordance with the proposed research scheme, the next step is a graphical and 
analytical study of the relevant array of taxonomic sets generated in the Publish or Perish 
software using the VOSviewer software (Figure 4). 

The resulting taxonomic set (Figure 4) consists of 522 taxonomic units, which are 
systematised into 22 clusters, connected by 12417 relationships with total linkage strength 
of 22472 relative units. The focal cluster (Figure 5(a)) contains references to all currently 
known tools and technologies of the Accounting 4.0 concept, and also demonstrates a 
strong scientometric connection with the accounting sector of fuel and energy companies 
(Figure 5 (b)). 

It is also interesting to analyse the dynamics of the development of the relevant array of 
taxonomic sets (Figure 6), which allows us to observe the formation of new digital factors 
of influence on the subject area, namely repetitive learning technologies, machine learning 
techniques, cognitive automation, etc. 

Using the parameters of taxonomic and cluster relationships of the relevant data set, we 
will compare the digital tools of Accounting 4.0 (Industry 4.0) established in the previous 
research iteration (Table 8, Figure 7). 
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Fig. 7. Comparison of the relative scientometric ranking for digital transformation tools for the 
accounting sector of fuel and energy companies. 

 
According to the comparative analysis of the relative scientometric ranking (Figure 7), 

it was found that Artificial intelligence (AI), Big Data, Machine learning (ML), Internet of 
things (IoT) and Blockchain Technology are the leading tools for digital transformation of 
the accounting sector of fuel and energy companies. 

Thus, it can be stated that the redistribution of digital transformation tools in the 
accounting and auditing sector according to the relative scientometric rating parameter is 
different compared to the same indicator of the relative expert rating, particularly, the desire 
of the scientific community to integrate technologies based on the use of artificial 
intelligence and machine learning is clearly visible. Nevertheless, a correlation point has 
been recorded, namely the use of Big Data analytical tools.  

According to the results of the analysis of the means of digital transformation of the 
accounting policy of economic and economic activities of fuel and energy companies 
obtained in the first two iterations of the current study, the optimal nomenclature of 
technical solutions that can potentially be integrated into the accounting and audit system is 
Cloud Computing, Blockchain Technology, Big Data, AI, ML, IoT. 

Using the proposed research scheme, we will form an optimised strategy for the 
implementation of digital tools of the Accounting 4.0 (Industry 4.0) concept in the system 
of accounting and audit organization at enterprises of the fuel and energy sector - Table 9. 

Table 9. Optimised strategy for the implementation of digital tools of the Accounting 4.0 concept 
(Industry 4.0)  at enterprises of the fuel and energy industry. 

Parameter Meaning 

Analysis of the 
current situation 

Assessment of the existing infrastructure, technologies, accounting processes 
and systems at fuel and energy companies. Identification of the main challenges 
and opportunities related to the implementation of Accounting 4.0. 

Defining goals 
and expected 
results 

Setting specific goals related to increasing the efficiency of accounting, auditing, 
regulatory compliance, cybersecurity and the use of innovative technologies. 

Determining the 
necessary range of 
technologies and 
tools 

Selecting the Accounting 4.0 technologies and tools that are most suitable for 
achieving the set goals. Developing an implementation plan that includes 
resource allocation, timeframes, and responsible parties. 
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Fig. 7. Comparison of the relative scientometric ranking for digital transformation tools for the 
accounting sector of fuel and energy companies. 

 
According to the comparative analysis of the relative scientometric ranking (Figure 7), 

it was found that Artificial intelligence (AI), Big Data, Machine learning (ML), Internet of 
things (IoT) and Blockchain Technology are the leading tools for digital transformation of 
the accounting sector of fuel and energy companies. 

Thus, it can be stated that the redistribution of digital transformation tools in the 
accounting and auditing sector according to the relative scientometric rating parameter is 
different compared to the same indicator of the relative expert rating, particularly, the desire 
of the scientific community to integrate technologies based on the use of artificial 
intelligence and machine learning is clearly visible. Nevertheless, a correlation point has 
been recorded, namely the use of Big Data analytical tools.  

According to the results of the analysis of the means of digital transformation of the 
accounting policy of economic and economic activities of fuel and energy companies 
obtained in the first two iterations of the current study, the optimal nomenclature of 
technical solutions that can potentially be integrated into the accounting and audit system is 
Cloud Computing, Blockchain Technology, Big Data, AI, ML, IoT. 

Using the proposed research scheme, we will form an optimised strategy for the 
implementation of digital tools of the Accounting 4.0 (Industry 4.0) concept in the system 
of accounting and audit organization at enterprises of the fuel and energy sector - Table 9. 

Table 9. Optimised strategy for the implementation of digital tools of the Accounting 4.0 concept 
(Industry 4.0)  at enterprises of the fuel and energy industry. 

Parameter Meaning 

Analysis of the 
current situation 

Assessment of the existing infrastructure, technologies, accounting processes 
and systems at fuel and energy companies. Identification of the main challenges 
and opportunities related to the implementation of Accounting 4.0. 

Defining goals 
and expected 
results 

Setting specific goals related to increasing the efficiency of accounting, auditing, 
regulatory compliance, cybersecurity and the use of innovative technologies. 

Determining the 
necessary range of 
technologies and 
tools 

Selecting the Accounting 4.0 technologies and tools that are most suitable for 
achieving the set goals. Developing an implementation plan that includes 
resource allocation, timeframes, and responsible parties. 

0,000
0,100
0,200
0,300
0,400
0,500
0,600
0,700
0,800
0,900

0,00
2,00
4,00
6,00
8,00

10,00
12,00
14,00
16,00

Relative scientometric rating Relative cluster ranking
Relative taxonomic ranking

21

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

Parameter Meaning 

Integration of 
new technologies 
and processes 

Implementation of the implementation plan and integration of new technologies, 
tools and processes into the existing accounting system of fuel and energy 
companies. Ensure a smooth transition and minimise obstacles to successful 
implementation. 

Staff training and 
development 

Organizing training courses, seminars and workshops for staff to familiarise 
them with new technologies, tools and processes related to Accounting 4.0. 
Providing support and motivation to employees to learn and adapt to new 
working methods. 

Monitoring and 
control 

Establishing monitoring and control mechanisms to track progress in the 
implementation of Accounting 4.0 identify problems and ensure timely 
resolution of these problems. Evaluate the effectiveness of implemented 
technologies and processes for continuous improvement. 

Evaluation of 
results 

Conducting regular assessments of the achievement of goals and results of 
Accounting 4.0 implementation. Identify possible improvements and adapt the 
strategy in accordance with the results. 

Communication 
and reporting 

Ensure transparent communication with all stakeholders on the progress of 
Accounting 4.0 implementation. Reporting on results and tracking goals at 
different levels of management. 

Support and 
updates 

Providing support and regular updates of Accounting 4.0 technologies and tools. 
Creating a transparent mechanism for updating and modernising accounting 
systems, adapting to changes in the regulatory environment and responding to 
the needs of the enterprise. 

Contingent plan 

Development of contingency plans in case of delays, problems or unforeseen 
circumstances during the implementation of Accounting 4.0. Include risk 
scenarios, possible deviations, and strategies to overcome them. Contingency 
plans should be flexible and adaptive to take into account unforeseen 
circumstances and ensure the successful implementation of Accounting 4.0 in 
the fuel and energy sector. 

The implementation of the proposed strategy for implementing digital tools of the 
Accounting 4.0 concept (Industry 4.0) into the international accounting system at fuel and 
energy enterprises will help to optimise accounting processes, improve control and ensure 
compliance with regulatory requirements. As a result, enterprises will be able to increase 
their competitiveness in the market, ensure sustainability and business growth in the face of 
global challenges. 

5 Discussion 
The results of analytical iterations of the introduction of information technologies into the 
international accounting system of organisations in the fuel and energy sector, in particular, 
to establish the optimal nomenclature spectrum of means of digitalisation of the accounting 
and audit system of companies with a fuel and energy profile of economic and economic 
activity allowed us to form two corresponding sets of tools: 

 according to the expert assessment: Cloud Computing, Blockchain Technology, Big 
Data, Artificial intelligence (AI) and AI-based automation; 

 according to scientometric evaluation: Artificial intelligence (AI), Big Data, Machine 
learning (ML),  Internet of things (IoT), AI-based automation and Blockchain Technology. 

Let us perform a correlative comparison of the studied points of view using the 
percentage representation of the estimated relative coefficients (Table 10). 

 

 

 

Table 10. Correlation analysis of the studied methods for determining the optimal nomenclature of 
digital transformation tools for the accounting and audit sector of fuel and energy companies. 

Tools for digital transformation of the 
accounting sector 

Relative ranking by 
priority (expert) 

Relative scientometric 
rating 

Blockchain Technology 3,6 17,48% 1,88 5,79% 
Cloud Computing 4,4 21,68% 0,72 2,23% 
Big Data 2,1 10,39% 3,87 11,92% 
AI-based automation 1,7 8,13% 1,92 5,90% 
Data analytics 0,1 0,26% 1,23 3,79% 
Self-service reporting 0,1 0,26% 0,62 1,89% 
Data visualisation 0,1 0,26% 0,62 1,89% 
Predictive modelling 0,2 0,77% 1,34 4,12% 
Voice recognition 0,1 0,26% 0,62 1,89% 
Mobile technology 0,6 2,71% 0,62 1,89% 
APIs and embeddable tech  0,3 1,48% 0,62 1,89% 
Advanced analytics 0,7 3,23% 1,23 3,79% 
Automation 0,6 2,97% 0,62 1,89% 
Artificial intelligence (AI) 1,9 9,16% 7,75 23,83% 
Internet of things (IoT) 1,1 5,42% 3,26 10,02% 
Robotics process automation (RPA) 1,1 5,42% 0,62 1,89% 
Machine learning (ML) 1,0 4,71% 3,76 11,58% 
Biometrics 0,1 0,26% 0,62 1,89% 
Smart dashboards 1,1 5,16% 0,62 1,89% 

According to the data presented in Table 10, we observe a fundamental difference 
between the results of the expert and scientometric evaluation (Figure 8): 

– Both assessments identify Blockchain Technology, Big Data, Artificial Intelligence 
(AI), AI-based automation and Internet of Things (IoT) as key technologies for digital 
transformation in the accounting sector; 

 The expert evaluation gives a higher priority to Cloud Computing compared to 
scientometric evaluation. This may indicate that experts consider Cloud Computing to be 
more important for practical implementation, while scientific research may be less focused 
on this technology. 
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percentage representation of the estimated relative coefficients (Table 10). 
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6 Conclusion 
Based on the comparative analysis, it was established that the expert assessment 
favours tools that are usually associated with data processing and cybersecurity (Cloud 
Computing, Blockchain Technology, Big Data, AI-based automation). Whereas 
scientometric evaluation favors tools related to the development of artificial 
intelligence (Artificial intelligence (AI), Machine learning (ML), Internet of things 
(IoT), Blockchain Technology). Thus, the expert evaluation is more focused on the 
practical applicability of tools in the accounting sector, while scientometric evaluation 
is based on technological development. Despite some differences, both evaluation 
principles have a correlative point of contact – Big Data analytical tools, which, 
according to the concept of Accounting 4.0 (Industry 4.0), should be modernised with 
artificial intelligence and machine learning technologies, which will automate 
accounting processes, ensuring high accuracy and quality of accounting data, which is 
especially important for fuel and energy companies against the background of global 
challenges and cataclysms. 

The identified optimal set of Accounting 4.0 (Industry 4.0) tools has the potential to 
reduce the negative impact of global challenges for fuel and energy companies: 

1. Cloud Computing: Cloud computing provides businesses with the ability to scale 
their infrastructures and ensure the efficiency of their accounting systems. It also helps 
to reduce hardware and infrastructure costs and facilitates access to data from any 
location and device. 

2. Blockchain Technology: Blockchain can increase the security and transparency of 
accounts, as the technology guarantees data immutability, traceability, and 
decentralization. It can also facilitate the automation of processes, such as instant 
payments and third-party settlements. 

3. Big Data: The use of big data can help companies in the fuel and energy industry 
analyse and process large amounts of data to better understand market trends, identify 
financial risks, and identify opportunities for efficiency gains. 

4. Artificial Intelligence (AI) and Machine Learning (ML): Artificial intelligence 
and machine learning can automate routine accounting processes and analyse large 
amounts of data for pattern detection and forecasting. This can help businesses in the 
fuel and energy industry improve efficiency, reduce errors, and provide better planning 
and control. 

5. Internet of Things (IoT): The Internet of Things can help collect detailed data on 
the condition of infrastructure, equipment, and processes in the fuel and energy 
industry. This can help identify malfunctions and maintenance needs, ensuring the 
reliability and safety of production processes. 

Consequently, the use of these technologies can help fuel and energy companies 
effectively address the effects of global challenges by providing more transparent and 
secure accounting processes, increasing efficiency and reducing equipment and 
infrastructure costs, and enabling more accurate and efficient planning and control. 

The proposed strategy for implementing digital transformation tools in the 
accounting of fuel and energy sector companies (Table 9) will allow shifting the 
identified declarative intentions of these organisations and move to the practical 
implementation of optimisation solutions and technologies in the international 
accounting system of enterprises. 

 
Study of the impact of digital transformation on accounting policy of enterprises was performed 
within the framework of state budget research: No. 0122U000774 «Digitalization and transparency 
of public, corporate and personal finance: the impact on innovation development and national 
security». 

 

 

References 
 

1. Naumenko, M., Valiavska, N., Saiensus, M. , Ptashchenko, O., Nikitiuk, V., & Saliuk, 
A. (2020). Optimization model of the enterprise logistics system using information 
technologies. International Journal of Management, 11(5), 54–64. 
10.34218/IJM.11.5.20 

2. Zakharkina, L., Rubanov, P., Alibekova, B., Zakharkin, O., & Moldashbayeva, L. 
(2022). The Impact of Digital Transformation in the Accounting System of Fuel and 
Energy Complex Enterprises (International Experience). International Journal of 
Energy Economics and Policy, 12(5), 152–161. https://doi.org/10.32479/ijeep.13317. 

3. Ivanchenkova, L., Shevtsiv, L., Beisenova, L., Shakharova, A., & Berdiyorov, T. 
(2023). Analysis of the Risks of Using the Blockchain Technology in the Accounting 
and Audit of a Fuel and Energy Complex Enterprise. International Journal of Energy 
Economics and Policy, 13(2), 316. https://doi.org/10.32479/ijeep.14047. 

4. Yekimov, S., Murenets, I., Saienko, V., Bulkot, G., Shmorgun, L., & Sudorgin, M. 
(2023). Optimization of accounting and management accounting at an agricultural 
enterprise through document management reengineering in globalization conditions. 
E3S Web of Conferences, 376, 05005. DOI.org/10.1051/e3sconf/202337605005 

5. Lyeonov, S., Zakharkin, O., & Okhrimchuk, Y. (2023). Information Openness as a 
Factor of Business Leadership in Today’s Digital Environment. In: Strielkowski, W. 
(eds) Leadership, Entrepreneurship and Sustainable Development Post COVID-19. 
NILBEC 2022. Springer Proceedings in Business and Economics. Springer, Cham. 
https://doi.org/10.1007/978-3-031-28131-0_20 

6. Al-Okaily, M., Alghazzawi, R., Alkhwaldi, A. F., & Al-Okaily, A. (2022). The effect 
of digital accounting systems on the decision-making quality in the banking industry 
sector: A mediated-moderated model. Global Knowledge, Memory and 
Communication. https://doi.org/10.1108/GKMC-01-2022-0015. 

7. Samsin, I., Kovalko, N., Kovalenko, A., Zabzaliuk, D., & Kurando, K. (2021). Legal 
aspects of identity transactions involving entities with foreign elements: ICT 
technologies and issues of the tax burden. Estudios de Economia Aplicada, 39(5). 

8. Kurbatova, T., Sotnyk, I., Prokopenko, O., Sidortsov, R., & Tu, Y.-X. (2021). 
Balancing Ukraine's energy system: challenges under high renewable energy 
penetration and the COVID-19 pandemic. E3S Web of Conferences, 280, 05007. 
https://doi.org/10.1051/e3sconf/202128005007 

9. Matyushenko, I., Trofimchenko, K., Ryeznikov, V., Prokopenko, O., Hlibko, S., & 
Krykhtina, Y. (2022). Innovation and Investment Mechanism for Ensuring the 
Technological Competitiveness of Ukraine in the Digital Economy. Journal of Global 
Business and Technology, 18(2), pp. 1-34. https://gbata.org/wp-
content/uploads/2022/12/JGBAT_Vol18-2-FullText.pdf 

10. Sotnyk, I., Kurbatova, T., Kubatko, O., Prokopenko, O., Prause, G., Kovalenko, Y., 
Trypolska, G., & Pysmenna, U. (2021). Energy Security Assessment of Emerging 
Economies under Global and Local Challenges. Energies, 14(18), 5860. 
https://doi.org/10.3390/en14185860 

11. Gonçalves, M. J. A., da Silva, A. C. F., & Ferreira, C. G. (2022, February). The future 
of accounting: how will digital transformation impact the sector?. In Informatics (Vol. 
9, No. 1, p. 19). MDPI. https://doi.org/10.3390/informatics9010019. 

24

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

6 Conclusion 
Based on the comparative analysis, it was established that the expert assessment 
favours tools that are usually associated with data processing and cybersecurity (Cloud 
Computing, Blockchain Technology, Big Data, AI-based automation). Whereas 
scientometric evaluation favors tools related to the development of artificial 
intelligence (Artificial intelligence (AI), Machine learning (ML), Internet of things 
(IoT), Blockchain Technology). Thus, the expert evaluation is more focused on the 
practical applicability of tools in the accounting sector, while scientometric evaluation 
is based on technological development. Despite some differences, both evaluation 
principles have a correlative point of contact – Big Data analytical tools, which, 
according to the concept of Accounting 4.0 (Industry 4.0), should be modernised with 
artificial intelligence and machine learning technologies, which will automate 
accounting processes, ensuring high accuracy and quality of accounting data, which is 
especially important for fuel and energy companies against the background of global 
challenges and cataclysms. 

The identified optimal set of Accounting 4.0 (Industry 4.0) tools has the potential to 
reduce the negative impact of global challenges for fuel and energy companies: 

1. Cloud Computing: Cloud computing provides businesses with the ability to scale 
their infrastructures and ensure the efficiency of their accounting systems. It also helps 
to reduce hardware and infrastructure costs and facilitates access to data from any 
location and device. 

2. Blockchain Technology: Blockchain can increase the security and transparency of 
accounts, as the technology guarantees data immutability, traceability, and 
decentralization. It can also facilitate the automation of processes, such as instant 
payments and third-party settlements. 

3. Big Data: The use of big data can help companies in the fuel and energy industry 
analyse and process large amounts of data to better understand market trends, identify 
financial risks, and identify opportunities for efficiency gains. 

4. Artificial Intelligence (AI) and Machine Learning (ML): Artificial intelligence 
and machine learning can automate routine accounting processes and analyse large 
amounts of data for pattern detection and forecasting. This can help businesses in the 
fuel and energy industry improve efficiency, reduce errors, and provide better planning 
and control. 

5. Internet of Things (IoT): The Internet of Things can help collect detailed data on 
the condition of infrastructure, equipment, and processes in the fuel and energy 
industry. This can help identify malfunctions and maintenance needs, ensuring the 
reliability and safety of production processes. 

Consequently, the use of these technologies can help fuel and energy companies 
effectively address the effects of global challenges by providing more transparent and 
secure accounting processes, increasing efficiency and reducing equipment and 
infrastructure costs, and enabling more accurate and efficient planning and control. 

The proposed strategy for implementing digital transformation tools in the 
accounting of fuel and energy sector companies (Table 9) will allow shifting the 
identified declarative intentions of these organisations and move to the practical 
implementation of optimisation solutions and technologies in the international 
accounting system of enterprises. 

 
Study of the impact of digital transformation on accounting policy of enterprises was performed 
within the framework of state budget research: No. 0122U000774 «Digitalization and transparency 
of public, corporate and personal finance: the impact on innovation development and national 
security». 

 

 

References 
 

1. Naumenko, M., Valiavska, N., Saiensus, M. , Ptashchenko, O., Nikitiuk, V., & Saliuk, 
A. (2020). Optimization model of the enterprise logistics system using information 
technologies. International Journal of Management, 11(5), 54–64. 
10.34218/IJM.11.5.20 

2. Zakharkina, L., Rubanov, P., Alibekova, B., Zakharkin, O., & Moldashbayeva, L. 
(2022). The Impact of Digital Transformation in the Accounting System of Fuel and 
Energy Complex Enterprises (International Experience). International Journal of 
Energy Economics and Policy, 12(5), 152–161. https://doi.org/10.32479/ijeep.13317. 

3. Ivanchenkova, L., Shevtsiv, L., Beisenova, L., Shakharova, A., & Berdiyorov, T. 
(2023). Analysis of the Risks of Using the Blockchain Technology in the Accounting 
and Audit of a Fuel and Energy Complex Enterprise. International Journal of Energy 
Economics and Policy, 13(2), 316. https://doi.org/10.32479/ijeep.14047. 

4. Yekimov, S., Murenets, I., Saienko, V., Bulkot, G., Shmorgun, L., & Sudorgin, M. 
(2023). Optimization of accounting and management accounting at an agricultural 
enterprise through document management reengineering in globalization conditions. 
E3S Web of Conferences, 376, 05005. DOI.org/10.1051/e3sconf/202337605005 

5. Lyeonov, S., Zakharkin, O., & Okhrimchuk, Y. (2023). Information Openness as a 
Factor of Business Leadership in Today’s Digital Environment. In: Strielkowski, W. 
(eds) Leadership, Entrepreneurship and Sustainable Development Post COVID-19. 
NILBEC 2022. Springer Proceedings in Business and Economics. Springer, Cham. 
https://doi.org/10.1007/978-3-031-28131-0_20 

6. Al-Okaily, M., Alghazzawi, R., Alkhwaldi, A. F., & Al-Okaily, A. (2022). The effect 
of digital accounting systems on the decision-making quality in the banking industry 
sector: A mediated-moderated model. Global Knowledge, Memory and 
Communication. https://doi.org/10.1108/GKMC-01-2022-0015. 

7. Samsin, I., Kovalko, N., Kovalenko, A., Zabzaliuk, D., & Kurando, K. (2021). Legal 
aspects of identity transactions involving entities with foreign elements: ICT 
technologies and issues of the tax burden. Estudios de Economia Aplicada, 39(5). 

8. Kurbatova, T., Sotnyk, I., Prokopenko, O., Sidortsov, R., & Tu, Y.-X. (2021). 
Balancing Ukraine's energy system: challenges under high renewable energy 
penetration and the COVID-19 pandemic. E3S Web of Conferences, 280, 05007. 
https://doi.org/10.1051/e3sconf/202128005007 

9. Matyushenko, I., Trofimchenko, K., Ryeznikov, V., Prokopenko, O., Hlibko, S., & 
Krykhtina, Y. (2022). Innovation and Investment Mechanism for Ensuring the 
Technological Competitiveness of Ukraine in the Digital Economy. Journal of Global 
Business and Technology, 18(2), pp. 1-34. https://gbata.org/wp-
content/uploads/2022/12/JGBAT_Vol18-2-FullText.pdf 

10. Sotnyk, I., Kurbatova, T., Kubatko, O., Prokopenko, O., Prause, G., Kovalenko, Y., 
Trypolska, G., & Pysmenna, U. (2021). Energy Security Assessment of Emerging 
Economies under Global and Local Challenges. Energies, 14(18), 5860. 
https://doi.org/10.3390/en14185860 

11. Gonçalves, M. J. A., da Silva, A. C. F., & Ferreira, C. G. (2022, February). The future 
of accounting: how will digital transformation impact the sector?. In Informatics (Vol. 
9, No. 1, p. 19). MDPI. https://doi.org/10.3390/informatics9010019. 

25

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

12. Samsin, I., Kovalko, N., Kovalenko, A., Zabzaliuk, D., & Kurando, K. (2021). Legal 
Aspects of Identity Transactions Involving Entities with Foreign Elements. Journal of 
Legal, Ethical and Regulatory Issues, 24(5), 1–10. 

13. Serikova, M., Sembiyeva, L., Orozonova, A., Tazhikenova, S., Кuchukova, N., 
Mikhailova, G. (2022). The Impact of Performance Improvement of the Tax System on 
the Economic Growth of Developing Countries Based on the Experience of the 
European Union. Montenegrin Journal of Economics, 2022, 18(4), 203–214. 

14. Dykan, V., Pakharenko, O., Saienko, V., Skomorovskyi, A., & Neskuba, T. (2021). 
Evaluating the efficiency of the synergistic effect in the business network. Journal of 
Eastern European and Central Asian Research, 8(1), 51-61. 
https://doi.org/10.15549/jeecar.v8i1.646 

15. Hrosul, V., Kovalenko, S., Saienko, V., Skomorovskyi, A., Kalienik, K., & Balatska, 
N. (2021). Research of logical contradictions in the conditions of cluster management 
of the enterprise. Journal of Management Information and Decision Sciences, 24(1), 1-
4. 

16. Li, G., Wu, H., Jiang, J., & Zong, Q. (2023). Digital finance and the low-carbon energy 
transition (LCET) from the perspective of capital-biased technical progress. Energy 
Economics, 120, 106623. https://doi.org/10.1016/j.eneco.2023.106623. 

17. Morgulets, O., Arabuli, S., Nyshenko, O., & Arabuli, A. (2020). Analytical assessment 
of the apparel industry in Ukraine: Problems and opportunities. Vlakna a Textil, 27(3), 
pp. 111–118. 

18. Eira, B. (2023). 72 Vital Digital Transformation Statistics: 2023 Spending, Adoption, 
Analysis & Data. FinancesOnline. https://financesonline.com/digital-transformation-
statistics. 

19. Digital Transformation in Financial Services. BDO USA LLP (2023). 
https://www.bdo.com/insights/industries/financial-services/digital-transformation-in-
financial-services. 

20. Uses of Data Analytics in Accounting and Finance. Maryville University (2023). 
https://online.maryville.edu/blog/data-analytics-in-accounting. 

21. Aslanertik, B. E., & Yardımcı, B. (2019). A Comprehensive Framework for 
Accounting 4.0: Implications of Industry 4.0 in Digital Era. Blockchain Economics and 
Financial Market Innovation: Financial Innovations in the Digital Age, 549-563. 
https://doi.org/10.1007/978-3-030-25275-5_27. 

22. Tsoraya, N. D., Asbari, M., & Novitasari, D. (2023). The Role of Accounting 
Information Systems in the Industrial Revolution 4.0. Journal of Information Systems 
and Management (JISMA), 2(1), 44-47. https://doi.org/10.4444/jisma.v2i1.265. 

23. Allahyarov, R. (2023). Theoretical-methodological, practical problems of financial 
accounting in enterprises and directions for improving audit. Technium Social Sciences 
Journal, 39, 323-335.  

24. Górowski, I., Kurek, B., & Szarucki, M. (2022). The impact of a new accounting 
standard on assets, liabilities and leverage of companies: Evidence from energy 
industry. Energies, 15(4), 1293. https://doi.org/10.3390/en15041293. 

25. Redko, K., Denyshchenko , L., Dobrovolska, O., Lukyanenko, N., & Kyryllova , Y. 
(2022). Development of green energy as a path to energy independence of the national 
economy. Futurity Economics & Law, 2(4), 36–42. 
https://doi.org/10.57125/FEL.2022.12.25.05. 

 

 

26. Kruskopf, S., Lobbas, C., Meinander, H., & Söderling, K. (2023). The “Human” Factor 
in a Digital Accounting World. In Artificial Intelligence in Accounting (pp. 37-53). 
Routledge. https://doi.org/10.4324/9781003198123. 

27. Malynovska Y., Bashynska I., Cichoń D., Malynovskyy Y., Sala D. Enhancing the 
Activity of Employees of the Communication Department of an Energy Sector 
Company. Energies. 2022; 15(13), 4701. https://doi.org/10.3390/en15134701.  

28. Semenets-Orlova, I., Klochko, A., Shkoda, T., Marusina, O., & Tepliuk, M. (2021). 
Emotional intelligence as the basis for the development of organizational leadership 
during the covid period (educational institution case). Estudios De Economia Aplicada, 
39(5). https://doi.org/10.25115/eea.v39i5.5074. 

29. Agnihotri, S., Kumar, P., Harit, K., & Bharti, D. (2023). Аn empirical study of 
integrated reporting practices as voluntary disclosures in Indian energy companies. 
Indian Journal of Finance and Banking, 13(1), 1-11. 
https://doi.org/10.46281/ijfb.v13i1.1899. 

30. Dudek M., Bashynska I., Filyppova S., Yermak S., Cichoń D. Methodology for 
assessment of inclusive social responsibility of the energy industry enterprises. Journal 
of Cleaner Production 2023, 136317, https://doi.org/10.1016/j.jclepro.2023.136317. 

31. Saiensus, M. (2018). Trends and prospects for the development of the cold logistics 
market in Ukraine. Proceedings of the 32nd International Business Information 
Management Association Conference, IBIMA 2018 - Vision 2020: Sustainable 
Economic Development and Application of Innovation Management from Regional 
expansion to Global Growth, 2018, pp. 7222–7235. 

32. Ustik, T., Morokhova, V., Savras, I., Golda, N., Lukhanina, K., & Sidielnikov, D. 
(2023). Strategies of Socially Responsible Online Marketing and Advertising 
Management of Trade Enterprises. Economic Affairs, 68(01s), 353-360. 
https://doi.org/10.46852/0424-2513.1s.2023.38 

33. Castka, P., & Searcy, C. (2023). Audits and COVID-19: A paradigm shift in the 
making. Business Horizons, 66(1), 5-11. https://doi.org/10.1016/j.bushor.2021.11.003. 

34. Ismael, S. A., Mohammed, A. A., & Shahoobe, A. A. (2023). Corona Virus and the 
Possible Effects of the Pandemic on Profession of Accountancy and Auditing. Res 
Militaris, 13(2), 602-611.  

35. Kend, M., Leoni, G., Florio, C., & Gaia, S. (2023). Statutory Audits in Europe: Latest 
Reforms and Future Challenges. Taylor & Francis. 
https://doi.org/10.4324/9781003262596. 

36. Otia, J. E., & Bracci, E. (2022). Digital transformation and the public sector auditing: 
The SAI's perspective. Financial Accountability & Management, 38(2), 252-280. 
https://doi.org/10.1111/faam.12317. 

37. Tiron-Tudor, A., Donțu, A. N., & Bresfelean, V. P. (2022). Emerging Technologies’ 
Contribution to the Digital Transformation in Accountancy Firms. Electronics, 11(22), 
3818. https://doi.org/10.3390/electronics11223818. 

38. Yigitbasioglu, O., Green, P., & Cheung, M. Y. D. (2023). Digital transformation and 
accountants as advisors. Accounting, Auditing & Accountability Journal, 36(1), 209-
237. https://doi.org/10.1108/AAAJ-02-2019-3894. 

39. Hermawan, S., Fediyanto, N., & Hariyanto, W. (2023). The Readiness of Accounting 
Departments Management and Implementation of the Industrial Revolution Curriculum 
4.0. International Journal of Social Science and Business, 7(1). 
https://doi.org/10.23887/ijssb.v7i1.41074. 

26

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

12. Samsin, I., Kovalko, N., Kovalenko, A., Zabzaliuk, D., & Kurando, K. (2021). Legal 
Aspects of Identity Transactions Involving Entities with Foreign Elements. Journal of 
Legal, Ethical and Regulatory Issues, 24(5), 1–10. 

13. Serikova, M., Sembiyeva, L., Orozonova, A., Tazhikenova, S., Кuchukova, N., 
Mikhailova, G. (2022). The Impact of Performance Improvement of the Tax System on 
the Economic Growth of Developing Countries Based on the Experience of the 
European Union. Montenegrin Journal of Economics, 2022, 18(4), 203–214. 

14. Dykan, V., Pakharenko, O., Saienko, V., Skomorovskyi, A., & Neskuba, T. (2021). 
Evaluating the efficiency of the synergistic effect in the business network. Journal of 
Eastern European and Central Asian Research, 8(1), 51-61. 
https://doi.org/10.15549/jeecar.v8i1.646 

15. Hrosul, V., Kovalenko, S., Saienko, V., Skomorovskyi, A., Kalienik, K., & Balatska, 
N. (2021). Research of logical contradictions in the conditions of cluster management 
of the enterprise. Journal of Management Information and Decision Sciences, 24(1), 1-
4. 

16. Li, G., Wu, H., Jiang, J., & Zong, Q. (2023). Digital finance and the low-carbon energy 
transition (LCET) from the perspective of capital-biased technical progress. Energy 
Economics, 120, 106623. https://doi.org/10.1016/j.eneco.2023.106623. 

17. Morgulets, O., Arabuli, S., Nyshenko, O., & Arabuli, A. (2020). Analytical assessment 
of the apparel industry in Ukraine: Problems and opportunities. Vlakna a Textil, 27(3), 
pp. 111–118. 

18. Eira, B. (2023). 72 Vital Digital Transformation Statistics: 2023 Spending, Adoption, 
Analysis & Data. FinancesOnline. https://financesonline.com/digital-transformation-
statistics. 

19. Digital Transformation in Financial Services. BDO USA LLP (2023). 
https://www.bdo.com/insights/industries/financial-services/digital-transformation-in-
financial-services. 

20. Uses of Data Analytics in Accounting and Finance. Maryville University (2023). 
https://online.maryville.edu/blog/data-analytics-in-accounting. 

21. Aslanertik, B. E., & Yardımcı, B. (2019). A Comprehensive Framework for 
Accounting 4.0: Implications of Industry 4.0 in Digital Era. Blockchain Economics and 
Financial Market Innovation: Financial Innovations in the Digital Age, 549-563. 
https://doi.org/10.1007/978-3-030-25275-5_27. 

22. Tsoraya, N. D., Asbari, M., & Novitasari, D. (2023). The Role of Accounting 
Information Systems in the Industrial Revolution 4.0. Journal of Information Systems 
and Management (JISMA), 2(1), 44-47. https://doi.org/10.4444/jisma.v2i1.265. 

23. Allahyarov, R. (2023). Theoretical-methodological, practical problems of financial 
accounting in enterprises and directions for improving audit. Technium Social Sciences 
Journal, 39, 323-335.  

24. Górowski, I., Kurek, B., & Szarucki, M. (2022). The impact of a new accounting 
standard on assets, liabilities and leverage of companies: Evidence from energy 
industry. Energies, 15(4), 1293. https://doi.org/10.3390/en15041293. 

25. Redko, K., Denyshchenko , L., Dobrovolska, O., Lukyanenko, N., & Kyryllova , Y. 
(2022). Development of green energy as a path to energy independence of the national 
economy. Futurity Economics & Law, 2(4), 36–42. 
https://doi.org/10.57125/FEL.2022.12.25.05. 

 

 

26. Kruskopf, S., Lobbas, C., Meinander, H., & Söderling, K. (2023). The “Human” Factor 
in a Digital Accounting World. In Artificial Intelligence in Accounting (pp. 37-53). 
Routledge. https://doi.org/10.4324/9781003198123. 

27. Malynovska Y., Bashynska I., Cichoń D., Malynovskyy Y., Sala D. Enhancing the 
Activity of Employees of the Communication Department of an Energy Sector 
Company. Energies. 2022; 15(13), 4701. https://doi.org/10.3390/en15134701.  

28. Semenets-Orlova, I., Klochko, A., Shkoda, T., Marusina, O., & Tepliuk, M. (2021). 
Emotional intelligence as the basis for the development of organizational leadership 
during the covid period (educational institution case). Estudios De Economia Aplicada, 
39(5). https://doi.org/10.25115/eea.v39i5.5074. 

29. Agnihotri, S., Kumar, P., Harit, K., & Bharti, D. (2023). Аn empirical study of 
integrated reporting practices as voluntary disclosures in Indian energy companies. 
Indian Journal of Finance and Banking, 13(1), 1-11. 
https://doi.org/10.46281/ijfb.v13i1.1899. 

30. Dudek M., Bashynska I., Filyppova S., Yermak S., Cichoń D. Methodology for 
assessment of inclusive social responsibility of the energy industry enterprises. Journal 
of Cleaner Production 2023, 136317, https://doi.org/10.1016/j.jclepro.2023.136317. 

31. Saiensus, M. (2018). Trends and prospects for the development of the cold logistics 
market in Ukraine. Proceedings of the 32nd International Business Information 
Management Association Conference, IBIMA 2018 - Vision 2020: Sustainable 
Economic Development and Application of Innovation Management from Regional 
expansion to Global Growth, 2018, pp. 7222–7235. 

32. Ustik, T., Morokhova, V., Savras, I., Golda, N., Lukhanina, K., & Sidielnikov, D. 
(2023). Strategies of Socially Responsible Online Marketing and Advertising 
Management of Trade Enterprises. Economic Affairs, 68(01s), 353-360. 
https://doi.org/10.46852/0424-2513.1s.2023.38 

33. Castka, P., & Searcy, C. (2023). Audits and COVID-19: A paradigm shift in the 
making. Business Horizons, 66(1), 5-11. https://doi.org/10.1016/j.bushor.2021.11.003. 

34. Ismael, S. A., Mohammed, A. A., & Shahoobe, A. A. (2023). Corona Virus and the 
Possible Effects of the Pandemic on Profession of Accountancy and Auditing. Res 
Militaris, 13(2), 602-611.  

35. Kend, M., Leoni, G., Florio, C., & Gaia, S. (2023). Statutory Audits in Europe: Latest 
Reforms and Future Challenges. Taylor & Francis. 
https://doi.org/10.4324/9781003262596. 

36. Otia, J. E., & Bracci, E. (2022). Digital transformation and the public sector auditing: 
The SAI's perspective. Financial Accountability & Management, 38(2), 252-280. 
https://doi.org/10.1111/faam.12317. 

37. Tiron-Tudor, A., Donțu, A. N., & Bresfelean, V. P. (2022). Emerging Technologies’ 
Contribution to the Digital Transformation in Accountancy Firms. Electronics, 11(22), 
3818. https://doi.org/10.3390/electronics11223818. 

38. Yigitbasioglu, O., Green, P., & Cheung, M. Y. D. (2023). Digital transformation and 
accountants as advisors. Accounting, Auditing & Accountability Journal, 36(1), 209-
237. https://doi.org/10.1108/AAAJ-02-2019-3894. 

39. Hermawan, S., Fediyanto, N., & Hariyanto, W. (2023). The Readiness of Accounting 
Departments Management and Implementation of the Industrial Revolution Curriculum 
4.0. International Journal of Social Science and Business, 7(1). 
https://doi.org/10.23887/ijssb.v7i1.41074. 

27

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

40. Kuzior, A., Vasylieva, T., Kuzmenko, O., Koibichuk, V., & Brożek, P. (2022). Global 
digital convergence: Impact of cybersecurity, business transparency, economic 
transformation, and AML efficiency. Journal of Open Innovation: Technology, Market, 
and Complexity, 8(4) doi:10.3390/joitmc8040195 

41. Fülöp, M. T., Topor, D. I., Ionescu, C. A., Căpușneanu, S., Breaz, T. O., & Stanescu, 
S. G. (2022). Fintech accounting and Industry 4.0: future-proofing or threats to the 
accounting profession?. Journal of Business Economics and Management, 23(5), 997-
1015. https://doi.org/10.3846/jbem.2022.17695. 

42. Thuan, P. Q., Khuong, N. V., Anh, N. D. C., Hanh, N. T. X., Thi, V. H. A., Tram, T. 
N. B., & Han, C. G. (2022). The determinants of the usage of accounting information 
systems toward operational efficiency in industrial revolution 4.0: Evidence from an 
emerging economy. Economies, 10(4), 83. 
https://doi.org/10.3390/economies10040083. 

43. Semenets-Orlova, I., Klochko, A., Tolubyak, V., Sebalo, L., & Rudina, M. (2020). 
Functional and role-playing positions in modern management teams: An educational 
institution case study. Problems and Perspectives in Management, 18(3), 129-140. 
http://dx.doi.org/10.21511/ppm.18(3).2020.11 

44. Chen, Y., & Hu, X. (2023). The Empowerment and Subversion of Financial 
Technology to Accounting Information System. https://doi.org/10.2991/978-94-6463-
058-9_7. 

45. Hosen, M., Thaker, H. M. T., Subramaniam, V., Eaw, H. C., & Cham, T. H. (2023, 
February). Artificial Intelligence (AI), Blockchain, and Cryptocurrency in Finance: 
Current Scenario and Future Direction. In Proceedings of the 2nd International 
Conference on Emerging Technologies and Intelligent Systems: ICETIS 2022 Volume 
1 (pp. 322-332). Cham: Springer International Publishing. https://doi.org/10.1007/978-
3-031-25274-7_26. 

46. Li, W. (2023, March). Research on application mode of intelligent accounting 
information based on cloud computing. In Second Guangdong-Hong Kong-Macao 
Greater Bay Area Artificial Intelligence and Big Data Forum (AIBDF 2022) (Vol. 
12593, pp. 92-97). SPIE. https://doi.org/10.1117/12.2672186. 

47. Ahmad, T., Zhang, D., Huang, C., Zhang, H., Dai, N., Song, Y., & Chen, H. (2021). 
Artificial intelligence in sustainable energy industry: Status Quo, challenges and 
opportunities. Journal of Cleaner Production, 289, 125834. 
https://doi.org/10.1016/j.jclepro.2021.125834. 

48. Li, J., Herdem, M. S., Nathwani, J., & Wen, J. Z. (2022). Methods and Applications for 
Artificial Intelligence, Big Data, Internet-of-Things, and Blockchain in Smart Energy 
Management. Energy and AI, 100208. https://doi.org/10.1016/j.egyai.2022.100208. 

49. Sircar, A., Yadav, K., Rayavarapu, K., Bist, N., & Oza, H. (2021). Application of 
machine learning and artificial intelligence in oil and gas industry. Petroleum 
Research, 6(4), 379-391. https://doi.org/10.1016/j.ptlrs.2021.05.009. 

50. Ferraro, G., Ramponi, A., & Scarlatti, S. (2022). Fintech meets Industry 4.0: a 
systematic literature review of recent developments and future trends. Technology 
Analysis & Strategic Management, 1-17. 
https://doi.org/10.1080/09537325.2022.2117025. 

51. Özcan, E. Ç., & Akkaya, B. (2020). The Effect of Industry 4.0 on Accounting in Terms 
of Business Management. In Agile Business Leadership Methods for Industry 4.0 (pp. 
139-154). Emerald Publishing Limited. https://doi.org/10.1108/978-1-80043-380-
920201009. 

 

 

52. Tavares, M. C., Zimba, L. N., & Azevedo, G. (2022). The Implications of Industry 4.0 
for the Auditing Profession. International Journal of Business Innovation, e27625-
e27625. https://doi.org/10.34624/ijbi.v1i1.27625. 

53. Alkaraan, F., Elmarzouky, M., Hussainey, K., & Venkatesh, V. G. (2023). Sustainable 
strategic investment decision-making practices in UK companies: The influence of 
governance mechanisms on synergy between industry 4.0 and circular economy. 
Technological Forecasting and Social Change, 187, 122187. 
https://doi.org/10.1016/j.techfore.2022.122187. 

54. Aristana, I. N., Arsawan, I. W. E., & Rustiarini, N. W. (2022). Employee loyalty 
during slowdown of Covid-19: Do satisfaction and trust matter? International Journal 
of Tourism Cities, 8(1), 223-243. 

55. Zakharkin, O. O. (2014). Value-based management on the basis of stakeholder 
approach within the bounds of innovative development enterprise. Actual Problems of 
Economics, 160(1), 149-157. 

56. Bosu, I., Mahmoud, H., & Hassan, H. (2023). Energy audit and management of an 
industrial site based on energy efficiency, economic, and environmental analysis. 
Applied Energy, 333, 120619. https://doi.org/10.1016/j.apenergy.2022.120619. 

57. Sala D., Bashynska I., Pavlova O., Pavlov K., Chorna N., Romanyuk R. Investment 
and Innovation Activity of Renewable Energy Sources in the Electric Power Industry 
in the South-Eastern Region of Ukraine. Energies 2023, 16, 2363. 
https://doi.org/10.3390/en16052363. 

58. Shook, P., Choi, J. K., & Kissock, K. (2023). Analyzing the Multiscale Impacts of 
Implementing Energy-Efficient HVAC Improvements Through Energy Audits and 
Economic Input–Output Analysis. Journal of Energy Resources Technology, 145(4), 
041701. https://doi.org/10.1115/1.4056116. 
 

28

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023



 

 

40. Kuzior, A., Vasylieva, T., Kuzmenko, O., Koibichuk, V., & Brożek, P. (2022). Global 
digital convergence: Impact of cybersecurity, business transparency, economic 
transformation, and AML efficiency. Journal of Open Innovation: Technology, Market, 
and Complexity, 8(4) doi:10.3390/joitmc8040195 

41. Fülöp, M. T., Topor, D. I., Ionescu, C. A., Căpușneanu, S., Breaz, T. O., & Stanescu, 
S. G. (2022). Fintech accounting and Industry 4.0: future-proofing or threats to the 
accounting profession?. Journal of Business Economics and Management, 23(5), 997-
1015. https://doi.org/10.3846/jbem.2022.17695. 

42. Thuan, P. Q., Khuong, N. V., Anh, N. D. C., Hanh, N. T. X., Thi, V. H. A., Tram, T. 
N. B., & Han, C. G. (2022). The determinants of the usage of accounting information 
systems toward operational efficiency in industrial revolution 4.0: Evidence from an 
emerging economy. Economies, 10(4), 83. 
https://doi.org/10.3390/economies10040083. 

43. Semenets-Orlova, I., Klochko, A., Tolubyak, V., Sebalo, L., & Rudina, M. (2020). 
Functional and role-playing positions in modern management teams: An educational 
institution case study. Problems and Perspectives in Management, 18(3), 129-140. 
http://dx.doi.org/10.21511/ppm.18(3).2020.11 

44. Chen, Y., & Hu, X. (2023). The Empowerment and Subversion of Financial 
Technology to Accounting Information System. https://doi.org/10.2991/978-94-6463-
058-9_7. 

45. Hosen, M., Thaker, H. M. T., Subramaniam, V., Eaw, H. C., & Cham, T. H. (2023, 
February). Artificial Intelligence (AI), Blockchain, and Cryptocurrency in Finance: 
Current Scenario and Future Direction. In Proceedings of the 2nd International 
Conference on Emerging Technologies and Intelligent Systems: ICETIS 2022 Volume 
1 (pp. 322-332). Cham: Springer International Publishing. https://doi.org/10.1007/978-
3-031-25274-7_26. 

46. Li, W. (2023, March). Research on application mode of intelligent accounting 
information based on cloud computing. In Second Guangdong-Hong Kong-Macao 
Greater Bay Area Artificial Intelligence and Big Data Forum (AIBDF 2022) (Vol. 
12593, pp. 92-97). SPIE. https://doi.org/10.1117/12.2672186. 

47. Ahmad, T., Zhang, D., Huang, C., Zhang, H., Dai, N., Song, Y., & Chen, H. (2021). 
Artificial intelligence in sustainable energy industry: Status Quo, challenges and 
opportunities. Journal of Cleaner Production, 289, 125834. 
https://doi.org/10.1016/j.jclepro.2021.125834. 

48. Li, J., Herdem, M. S., Nathwani, J., & Wen, J. Z. (2022). Methods and Applications for 
Artificial Intelligence, Big Data, Internet-of-Things, and Blockchain in Smart Energy 
Management. Energy and AI, 100208. https://doi.org/10.1016/j.egyai.2022.100208. 

49. Sircar, A., Yadav, K., Rayavarapu, K., Bist, N., & Oza, H. (2021). Application of 
machine learning and artificial intelligence in oil and gas industry. Petroleum 
Research, 6(4), 379-391. https://doi.org/10.1016/j.ptlrs.2021.05.009. 

50. Ferraro, G., Ramponi, A., & Scarlatti, S. (2022). Fintech meets Industry 4.0: a 
systematic literature review of recent developments and future trends. Technology 
Analysis & Strategic Management, 1-17. 
https://doi.org/10.1080/09537325.2022.2117025. 

51. Özcan, E. Ç., & Akkaya, B. (2020). The Effect of Industry 4.0 on Accounting in Terms 
of Business Management. In Agile Business Leadership Methods for Industry 4.0 (pp. 
139-154). Emerald Publishing Limited. https://doi.org/10.1108/978-1-80043-380-
920201009. 

 

 

52. Tavares, M. C., Zimba, L. N., & Azevedo, G. (2022). The Implications of Industry 4.0 
for the Auditing Profession. International Journal of Business Innovation, e27625-
e27625. https://doi.org/10.34624/ijbi.v1i1.27625. 

53. Alkaraan, F., Elmarzouky, M., Hussainey, K., & Venkatesh, V. G. (2023). Sustainable 
strategic investment decision-making practices in UK companies: The influence of 
governance mechanisms on synergy between industry 4.0 and circular economy. 
Technological Forecasting and Social Change, 187, 122187. 
https://doi.org/10.1016/j.techfore.2022.122187. 

54. Aristana, I. N., Arsawan, I. W. E., & Rustiarini, N. W. (2022). Employee loyalty 
during slowdown of Covid-19: Do satisfaction and trust matter? International Journal 
of Tourism Cities, 8(1), 223-243. 

55. Zakharkin, O. O. (2014). Value-based management on the basis of stakeholder 
approach within the bounds of innovative development enterprise. Actual Problems of 
Economics, 160(1), 149-157. 

56. Bosu, I., Mahmoud, H., & Hassan, H. (2023). Energy audit and management of an 
industrial site based on energy efficiency, economic, and environmental analysis. 
Applied Energy, 333, 120619. https://doi.org/10.1016/j.apenergy.2022.120619. 

57. Sala D., Bashynska I., Pavlova O., Pavlov K., Chorna N., Romanyuk R. Investment 
and Innovation Activity of Renewable Energy Sources in the Electric Power Industry 
in the South-Eastern Region of Ukraine. Energies 2023, 16, 2363. 
https://doi.org/10.3390/en16052363. 

58. Shook, P., Choi, J. K., & Kissock, K. (2023). Analyzing the Multiscale Impacts of 
Implementing Energy-Efficient HVAC Improvements Through Energy Audits and 
Economic Input–Output Analysis. Journal of Energy Resources Technology, 145(4), 
041701. https://doi.org/10.1115/1.4056116. 
 

29

E3S Web of Conferences 408, 01022 (2023) https://doi.org/10.1051/e3sconf/202340801022
ISCMEE 2023


