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Summary

The research of historical features of the spread of technological
conformations in time and geographically, allowed authors to identify and
reveal the key features of each of them. The considered features of
technological conformations reveal key changes in technical and economic
processes, however, the same periods testify to the manifestation of significant
changes in data processing and, in particular, in the accounting of business
entities, their reporting. Modification of key scientific markers of accounting
under the influence of changes in technological levels is presented by authors
on the example of its subject, objects and methods. Particular attention is paid
to the main approaches to determining the subject of accounting, which have
changed under the influence of the development of technological levels. The
concretization of the subject of accounting is carried out due to the emergence
of new objects of accounting, the system of which has changed with the
formation of new technological conformations. The study of the nature of the
impact of technology on the accounting method is presented on the example of
elements of the accounting method that are traditional for the Ukrainian
scientific environment in the period 1990-2021. The results of research
represented that Ukraine in 2021 in the field of automation of the elements of
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the accounting method has the characteristics of the Vth technological level.
Wider introduction of software products and online services, in particular,
NFC technologies, cloud services, blockchain, will enable Ukraine to develop
to the VIth technological level.

Introduction

During the twentieth century in the public life of Ukraine there were two
significant events that influenced the development of its accounting system, in
particular, the formation of a new economic stratum called socialism (1917-1991)
and gaining the country's independence (1991), which caused its transition from
socialism to capitalism, or to a market economy. These events caused the greatest
transformations in the accounting of Ukraine, which was historically formed on
the basis of the accounting system of the former USSR in the environment of
command-administrative economy with the priority of state ownership.

Ukraine's transition to independence with the development of non-state
ownership and various organizational and legal forms of management in the
1990s led to the urgent need to transform the accounting system and adapt it to
new business realities. Accordingly, the path of harmonization of the national
accounting system with the requirements of international accounting and
reporting standards was chosen.

In Ukraine, the issue of accounting development is in the centre of attention
of many scholars, and democratic views prevail among Ukrainian scholars on
possible directions and concepts of further development of accounting in the
XXI century.

A feature of the accounting system is its high sensitivity to the influence of
various factors. Key ones are stakeholder inquiries about the structure and
content of information needed to make economic and other decisions,
technological innovations that determine the nature of accounting procedures,
government policy in the field of accounting and its dependence on global and
geopolitical changes.

The transformation of key scientific markers of accounting under the
influence of changes in technological devices is observed in the example of its
subject, objects and methods.

Defining the subject of accounting means determining the place and role of
the science of accounting among other economic sciences and at the same time
to clarify the scope of its application, as well as the importance and functions
in the enterprise management system.

Another area of research on the impact of technological innovations and
technological conformations on transformational changes in accounting is a set
of accounting methods and its development. The growth of the technological
level of data processing for each technological wave has strengthened the
automation of accounting procedures and expanded the information potential
of the accounting system.
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This study is devoted to the key influences of technological innovations on
the development of the accounting system on the example of Ukraine.

Part 1. Key influences of technological innovations
on the development of the accounting system

Techno-economic paradigm includes different levels of technological
development. Technological levels are a set of technically and technologically
related processes and methods of production, historically defined in time,
reflecting changes in development of society.

As one of the leading factors influencing the accounting system,
technological levels have changed as a result of revolutionary changes
introduced in the field of engineering and technology and affected the processes
of data processing. Key technological changes had a significant impact not only
on production processes, economy and social communications, but also on the
accounting process and its procedural context (Figure 1).

Technological levels

Key inventions

by years

1770-1830 |- Writing, number systems and their development
1830-1880 | Book printing, simple mechanization of production
1880-1930 L The  first industrial  revolution, large-scale

industrialization, abacus as an electrical means of

The second technological revolution, emersion of the
1930-1970 | conveyor and electricity, arithmometers and
mechanical calculating machines

The third revolution, computerization, informatization
1970-2010 || of production processes, development of means and
programs of automated data processing, emersion of
personal computers

The fourth industrial revolution, the creation of
2010-2050 L_| Cyberphysical systems, personalized production, the
introduction of cloud technologies and blockchain in
accounting

Inclusion in production of human consciousness, use
in accounting of a noosphere and technologies of
artificial intelligence

2050 and onwards [—

oJolcJelelole

Figure 1. Influence of technological changes on the accounting system
Source: author's
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The study of historical features of the spread of technological levels in time
and geographically, revealed key features of each of them, including the
following: the period of dominance, technological leaders, developed
countries, the core of the technological conformation, key factors, the core of
the new conformation that is being formed, the advantages of the technological
conformation in comparison with the previous one [5, p. 173; 6; 7] (Table 1).
The proposed approach to comparing the above criteria allows us to see the
main transformational changes in their dynamics, taking into account the
technological and economic level of development of different countries.

The general analysis of the impact of technological revolutions revealed key
changes that mediated the development of accounting for different
technological conformations (Table 1). In particular, if the first and second
technological levels were associated with the development of writing and
numeracy, printing, simple mechanization of production, then already in the
third technological level (1880-1930) the first industrial revolution took place,
which was associated with large-scale industrialization and led to the
emergence of such electrical communications as, for example, the abacus,
which facilitated the implementation of accounting operations.

IVth is the next technological level. It was formed in 1930-1970 as a result
of the second industrial revolution, which brought the world electricity,
production lines, highway networks and cables around the world [1, p. 109].
During this period, information has evolved from a means of communication
to a general scientific category, which encompassed the processes of data
exchange between humans and computers. In addition, such an important
invention as the personal computer has opened up new possibilities in the use
of information. For the purposes of accounting I1\VVth technological level opened
arithmometers and mechanical counting machines, electronic computers,
contributed to the development of automated control systems.

The third technological revolution took place at the Vth level (1970-2010),
associated with achievements in the field of microeconomics, computerization,
informatization of production processes and all spheres of social and economic
life [1, p. 110]. The main achievement of this period was the development of
tools and programs for automated data processing, the personal electronic
counting machines (personal computers) of small size with increased
reliability, simple configuration changes and advanced dialog capabilities of
data processing were widely implemented in the practice of enterprise
management [2, p. 134]. This helped bring automation tools closer to the end
user, created conditions for the abandonment of batch processing of credentials,
the transition to dialog technologies.

In order to automate accounting processes in Ukraine in the 2000s, the
following software products became the most widespread:

1) Sail, Best-Report Plus, 1C: Accounting, X-DOOR - to automate the
accounting process.
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2) Electronic office of the taxpayer — to automate the personal workplace of
the taxpayer to work with the fiscal service remotely in real time.

3) Art report, M.E.DOC IS EDC (electronic document circulation), FREDO
DocMen or FlyDoc, Timely — for exchange of primary documents between
contractors directly from the configurations of business automation systems.

4) SAP R/3 — to automate the software system for planning corporate
resources.

5) XBRL (eXtensible Business Reporting Language), XLM - to automate
the creation, generation and submission of electronic financial statements.

The fourth industrial revolution, according to forecast estimates, covers the
period 2010-2050 and determines the transition to the VIth technological level.
Its main features are the creation and implementation of cyber physical systems
and personalized production, which are automated (cyber) real physical
systems that are programmed by users for a specific functional purpose and
communicate with other cyber physical systems and users on the Internet
[1, p. 111; 3, p. 25].

Key changes in data processing and exchange in the accounting system are due
to the introduction of cloud services and blockchain technologies
[2, p. 135]. The main technologies of this conformation should be: DaaS -
Desktops as a Service; laaS — Infrastructure as a Service; ITaaS — IT as a Service;
SaaS - Software as a Service, PaaS — Platform-as-a-Service, as well as cloud
services (Private Cloud, Community Cloud, Public Cloud and Hybrid Cloud).

VIlth technological level is projected after 2050 and is expected to include
human consciousness in technological and production processes [4]. For the
purposes of accounting and data processing, it is possible to use the realm of
the mind (noosphere) or biological computers compatible with human
intelligence (artificial intelligence technologies).

A study of the peculiarities of the deployment of technological levels in
different countries shows that not every country today has reached the Vth and
even more so the VIth level. For example, the VIth technological level is
observed in the USA, Great Britain, Switzerland, Germany, the Vth level
mainly covers the Netherlands, Sweden and France. In most developed
countries of the world the Vth level is widespread. Developing countries are
more likely to have the I\Vth level.

For comparison with the world, Ukraine has mainly developed Illth and
IVVth technological levels and their total share is 95%. At the same time, Vth
technological level corresponds to a share of 5%, and the VIth is completely
absent [8]. In connection with this fact, Ukrainian scientists raise the question
of the importance of identifying areas of innovative development that will
allow the country to improve the level of technological conformation.

Among the possible key areas of strategic development of Ukraine's
economy, which are able to qualitatively improve the nature of the
technological conformation, include:
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1) consistent innovative development with a comprehensive expansion of
technologies of the Vth level — according to the authors, involves building a
strong industrial base, which is the basis for effective use of information
technology [9, p. 8; 10, p. 11];

2) the advantage of the development of services and information technology
as the basis of the priority VIth level, which is an alternative way of intensive
economic development instead of restoring the domestic industrial complex as
a Soviet heritage [11, p. 13-14; 12, p. 12];

3) advanced transition to the technologies of the VII level, prototypes of
which have not yet been created and which require the development of new
physical principles [4, p. 15-16].

Features of technological conformations considered above reveal key
changes in technical and economic processes, however, the same periods
indicate the manifestation of significant changes in data processing and, in
particular, in the accounting of business entities and their reporting.

Part 2. Transformation of conceptual components of accounting
under the influence of changes in the techno-economic paradigm

The transformation of key scientific markers of accounting under the
influence of changes in technological practices can be traced to the example of
its subject, objects and methods. The concept of the subject and objects of
accounting has always been the focus of researchers in the field of accounting.
To define the subject of accounting means to determine the place and role of
the science of accounting among other economic sciences and at the same time
to find out the scope of its application, as well as the meaning and functions in
the management system of the business entity.

Discussion questions cover both the definition of the essence of the term
«subject of accounting» and its relationship with the term «object of
accounting» and the composition of accounting objects.

The main approaches to determining the subject of accounting, which have
changed under the influence of the technological level’s development, are
presented in Table 2.

Accounting in Ukraine has historically been formed on the basis of the
continental model with state regulation, which was later strengthened in the
20th century by the command-administrative type of the economic system of
the former USSR. The key transformations of the subject of accounting
developed in the following areas.

The period of 1917-1991 coincided with the formation of the IV and V levels
of technological conformations in the world. During that time, the subject of
accounting was associated with the recording by the accountant of the facts of
economic activity of the entity. In this regard, Professor Ya.V. Sokolov noted
that according to Kant, one of the features of the classification of sciences is
the subject identification, respectively, the subject of accounting are the facts
of economic life [13, p. 6-7]. The subject of accounting was mainly considered

611



from the point of view of accounting as a practical activity, while economic
facts were associated with the movement of material and monetary objects of
accounting. According to professor Ya.V. Sokolov, this approach was shared
by such scientists as:

Table 2

Approaches to determining the subject of accounting in the papers
of Ukrainian scientists in terms of technological conformations

Technological

level Period Prevailing views on the subject of accounting
1 2 3
I 1770-1830 | v Technical aspect:
11 1830-1880 | the accountant records the economic activity, which is
111 1880-1930 | the subject of accounting
vV 1930-1970 | v*  Technical aspect:
\Y 1970-2010 | the accountant records the facts of economic life, which

are the subject of accounting

v' Expert aspect:

the accountant does not take into account the business
processes themselves and especially not the property of
the enterprise, but only the information that generates
the rights and responsibilities of persons involved in
these processes

VI 2010-2050 | v*  Traditional approach (applied):

the subject of accounting is considered within the
economic activity of the enterprise, consisting of
individual business transactions, which change the
composition of assets, equity and liabilities

v" Non-traditional approach (scientific):

* economic activity of the enterprise and its external
environment;

* is determined by the content, place and role of
accounting in the institutional environment;

* considers the patterns of development of accounting
methodology

Source: author's

—J.L. Crepe — the purpose of accounting is to study the results of economic
activity, which is associated with constant changes in the volume and
composition of property. These changes are the subject of accounting;

— S. Spinendi considered that the subject of accounting the wealth of the
enterprise, which is studied not only in terms of enterprise management, but
also in terms of the reasons for its emergence, transformation, growth;

— LLF. Schéar — according to which the subject of accounting can be only
external and internal economic and legal facts that have already occurred;
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— K. Arnold - according to his beliefs, the subject of accounting are things
that are capable of multiplication or reduction, because they include in their
price a certain value;

— E. Mudrov defined that the subject of accounting is all kinds of fishing, all
kinds of work, which has the purpose of profit;

—R. Delaport determined as a subject of accounting the movement of values
in time and space [13, p. 115-348].

Some Ukrainian researchers note that the accountant does not take into
account the business processes themselves, much less the property of the
enterprise, but only the information that gives rise to the rights and
responsibilities of persons involved in these processes [16].

The subject of accounting in this approach is to determine by the professional
accountant in practice how to apply the elements of the accounting method in
their possible alternatives and variability.

The same approach to determining the subject of accounting is found in the
papers:

— D. Cherboni considered that the subject of accounting are the rights and
responsibilities of individuals and legal entities [13, p. 120];

— I. Akhmatov determined that the subject of accounting science is to come
up with accounts for different cases, so that always know the state of the latter.
The subject of accounting is not the economy itself, but its reflection on the
accounts [13, p. 79-240];

A significant contribution to the development of accounting in Ukraine in
the period 1917-1991 was made by such scientists as P.P. Nimchynov [30],
AN. Kuzminskyi [31], M.V. Kuzhelnyi [19], V.V. Linnik [19], F.F. Butynets
[32] and others. These authors defined the subject of accounting as means of
economy and economic processes.

Butynets F.F. in his textbook «History of Accounting» [31] most fully and
comprehensively revealed the contribution of Ukrainian scientists to the
development of accounting science, its further improvement, the formation of
the accounting system.

The beginning of the period of Ukraine's independence (1991) was due to
the transition from socialism to a market economy and eventually fell to the
Vth level of technological conformation, which gave impetus to reconsider the
purpose and role of accounting, and, accordingly, its subject. Accounting was
identified as a key tool for information management system, its subject was
revised in terms of creative component and professional judgment of
accountants, which is a reasonable, professionally confirmed opinion on the
order of reflection in the accounts of business transactions in terms of its
diversity [14].

The period that falls on the VIth level of the technological conformation for
Ukraine reflects the emergence of two qualitatively different approaches to the
interpretation of the subject of accounting, in particular:
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1) traditional — narrower, according to which the subject of accounting is
considered within the economic activity of the enterprise and in the simplest
form is determined by the «capital cycle in the process of expanded
reproduction» [13]. Within this approach, there are certain interpretations of
generally the same definition of the subject of accounting;

2) non-traditional — the subject of accounting is considered in terms of
accounting as a science, in particular:

— going beyond the subject of accounting outside the economic activity of
the enterprise with the inclusion of the parameters of the external environment
(Holov S.F.) [15, p.453];

— the subject of accounting is determined by its place and role in the
institutional environment (in terms of institutional theory) (V.M. Zhuk) [16];

— the subject of accounting considers the patterns of development of
metamethodology (models of the dynamics of accounting scientific
knowledge) and methodology of accounting (principles, methods and
techniques) (Legenchuk S.F.) [17].

Thus, technological development and change of technological
conformations are accompanied by a change in the role of accounting, its place
in the management system of economic entities, the transformation of its
subject with the appropriate division into components that reflect the applied
and scientific aspects. The accounting boundaries and its subject matter are
expanding with the complexity of technology.

The specification of the subject of accounting is carried out through the
emergence of new objects of accounting. The study of the features of the
system of accounting objects, which changed with the manifestation of new
technological levels, is summarized in Table 3.

The pre-technological period was characterized by the spread of trade as the
predominant type of economic relations. Accordingly, the accounting system
was focused on trade operations; key accounting objects included the
merchant's property, goods, money and settlements.

After the first technological revolution with the development of production,
the system of accounting objects underwent radical changes and was
supplemented by means of production, raw materials, work in progress,
finished products, funds and reserves.

Ist, lInd, Ilird and IVth levels of technological structure were based on
invented electricity and technologies that allowed to form various types of
production, build a network of railways and sea routes, develop electrical
industry, oil industry and mechanical engineering [18, p. 32]. The accounting
system received a deep development of the subsystem of financial accounting,
and later in response to requests from the management of companies the
subsystem of management accounting and reporting.
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Table 3

Objects of accounting in terms of technological conformations

Technological
level

Period

The predominant components
of the objects of accounting

1

2

3

Pre-technological
time

Middle
Ages

— property;
— goods;

— money;
— liabilities

1770-1830

II

1830-1880

I1I

1880-1930

IV

1930-1970

— means of production;

— raw materials;

— unfinished production;

— final product;

— money;

— receivables and payables;
— funds and capital

1970-2010

Enterprise resources: Business processes:
— capital; — procurement;

— goodwill; — production;

— biological assets —sales

(current, long-term);

— cash equivalents;

— emphyteusis;

— reserves;

— deferred expenses and
income;

— transaction costs

VI

2010-2050

Virtualization of units of | Business processes:

value: — mining of coins or
1) electronic money; tokens (markers);

2) crypto-assets: — initial offers of coins
— cryptocurrency or tokens (markers)
(Bitcoin, Ether,

Litecoin);

— blockchain equivalents
(real assets, service,
transaction, hybrid)

Source: author's

The Vth technological wave, which began in the mid-70's of 20th century in
developed countries is associated with advances in microelectronics, computer
science, biotechnology, genetic engineering, development of new types of
energy, outer space, satellite communications. In the world there was a gradual
consolidation of business, on the basis of separate firms began to form
multinational corporations, and later networks of companies connected by
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electronic means of communication that work closely together in technology,
product quality control, investment planning, etc. [18, p. 32].

During the Vth wave, Ukraine was a part of the Soviet Union under the
influence of the command-and-control economy, and since 1990 it has entered
a transition period due to its withdrawal from the USSR and to market relations.

Ukrainian authors of the Soviet period attributed the company's resources
(means of production and objects of production) to the objects of accounting,
as well as sources of their formation (own (funds and reserves) and involved
(loans and settlements)), economic processes (purchase, production, sale) [19].

Accounting objects in terms of the purchase process were: costs of
acquisition of means and objects of labour (volume of purchased objects of
labour in physical and monetary terms), costs of procurement process (to
determine the actual cost of purchased means and objects of labour), settlement
transactions with suppliers and other enterprises that arise in the purchase
process.

The objects of accounting for the production process were mainly the
production costs and full costs. Regarding the sales process, accounting objects
included the volume of sold products (in physical and monetary terms), the cost
of shipment and sale of products, financial results from sales (profit or loss),
settlements with customers for sold products.

Thus, on the Vth technological level, economic processes mainly covered
material production, which was reflected in the objects of accounting.

As a result of the introduction and development of market relations, the
nature of economic activities of Ukrainian enterprises has changed
significantly, new types of operations have appeared, and accordingly new
accounting objects were formed. The accounting system of Ukraine received
regulatory support with the adoption of a new version of the Basic Accounting
Law in 1999, which marked the implementation of the National Accounting
Regulations (Standards) (NA(S)R), which have been in force since 2000.
NA(S)R changed the structure of the Chart of Accounts and supplemented their
accounting items with new types, in particular, goodwill, biological assets, cash
equivalents, etc.

The VIth technological wave, which covers the period of development in
2010-2050, gives impetus to a new level of development of medicine, nano-
(10°) and biotechnology. Data processing technologies are gaining further
development, cloud services and blockchain technologies are gaining a special
role in the field of accounting. On the basis of these technologies, new financial
instruments such as electronic money, cryptocurrency, blockchain equivalents
appear which have their own value and can be recognized as assets of the
business entity, as a result of which they become objects of accounting, deepen
their structure and content.

The complexity of new types of transactions and objects for accounting
valuation and recognition is related to the diversity of their features. In
particular, cryptocurrency has the characteristics of different groups of assets,
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combines cash and cash equivalents, commodities, financial instruments,
intangible assets, investments:

- Bitcoin — a digital means of saving value (investment, goods);

— Ether — a tool for raising funds (financial instruments);

— Litecoin — a decentralized, cryptographically protected inexpensive and
fast means of payment (cash and cash equivalents).

Another type of accounting objects is blockchain equivalents, which can be
recognized in accounting as real assets, or service, transactional or hybrid forms
of such assets [20, p. 91].

With the occurrence of new types of assets, new terminology is formed
related to the field of intangible production. A striking example of new
activities is the mining of coins or tokens (markers); initial offers of coins or
tokens (markers) [20, p. 91]. For the specified types of operations for today
there is no methodical maintenance of their accounting, the procedures of
recognition, estimation and documentation is not developed.

Despite the high level of attention paid by scientists and government officials
to the recognition of cryptocurrencies as assets and, consequently, as objects of
accounting, its solution is still uncertain due to the lack of normative and legal
regulation. Thus, there is a situation of spreading cryptocurrencies and
blockchain technologies in practice, where they are gradually becoming
common tools for increasing the value of capital, but the current legal system
and accounting methodology in Ukraine remain unprepared for adequate
information support for the management of such assets and transactions.

Another area of research on the impact of technological innovations and
technological conformations on the transformational changes in accounting is
a set of accounting methods and its development.

The method of accounting is a set of techniques and approaches to
chronological and systematic recording, which reveal the procedures for
detection, measurement, registration, accumulation, generalization, storage and
transmission of information about the activities of the entity. The growth of the
technological level of data processing for each technological wave
strengthened the automation of accounting procedures and expanded the
information potential of accounting system.

Technological innovations have appeared relatively recently in the field of
accounting. The path of technical accounting devices passed from primitive
abacus and calculators, which until the end of the 19" century were the only
technical means for performing evaluations. Significant technological impetus
to the accounting system received after the second industrial revolution, which
marked the emergence of various computing devices such as calculator
machine and later punch card machine (1880-1890). The period of wars posed
to scientists the technical tasks of developing weapons and defence systems, so
the next key transformation leap occurred in 1954 with the invention of the
universal automatic computer, which worked on magnetic tape. The 1960s
brought the world large computers capable of generating periodic reports.
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Further development of computer technology has strengthened the role of
accounting in management processes. Based on the improvement of its
hardware in the late 60's of the twentieth century, decision support systems
(DSS) were created, which became the most advanced type of software that
holds the leadership to this day.

The study of the nature of the impact of technology on the method of
accounting is most pronounced in our time and presented by us on the example
of elements of the method of accounting, which are traditional for the Ukrainian
scientific community in the period 1990-2020 (Table 4). For Ukraine, this
period corresponds to the Vth technological level. In the presented analysis we
used typical accounting software products developed by Ukrainian companies
or by world leaders that are promoted and used in the Ukrainian technology
market.

Table 4

Automation of the accounting methods
on the V-th technological conformation for Ukraine
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3 § 3 % process Software Possible benefits
85| 8g| automation
< <
1 2 3 4 5
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document enterprise through timely
@ management) management decisions;
3 v reducing the process
=) of processing and
=y - transmission of
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elimination of human
errors, improving the
quality and reducing the
risk of non-compliance,
reducing the time for the
preparation of financial
statements;
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duplication when
submitting information to
different users on identical
or similar forms of
reporting, depending on the
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(regulatory authorities),
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window» for electronic
reporting, which will be
accessible to all competent
authorities
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of regulated reports
submitted to the tax
authorities in the
format approved by
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v' rapid export of
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reporting to another format
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statements
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International
Financial
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language, in order to make
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Source: author's
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The research results presented in table 4 confirm the conclusion that Ukraine
in 2020 in the field of automation of the elements of the accounting method has
the features of Vth technological level. Accordingly, information technology is
increasingly becoming an integral part of accounting and allows to automate
most of the accounting functions and processes. A feature of the development
of accounting software in Ukraine is the lack of a unified approach to data
processing simulation. Each developer of accounting software takes into
account those features that, in his opinion, will simplify the process of
accounting data processing.

Further development of accounting directly depends on the level of
complexity of information technology and their use in each country. Wider
introduction of software products and online services, in particular, NFC
technologies, cloud technologies, blockchain technologies will allow
Ukraine to develop to the VIth technological level. These innovative
technologies are widely used in the field of accounting and improve the quality
of the automated workplace of the accountant, reduce time and costs of certain
types of operations and processes.

One of such methods is the introduction of short-range technology in the
accounting process — NFC technology. One possible scenario for the use of
such a mechanism for the transfer of accounting information is the NFC as a
replacement or addition to existing methods of transmission of primary
documents, financial and other types of reports of the enterprise. NFC
technology initiates the transmission of electronic documents and data within
the «close action» through touch on specialized equipment in one second. This
method of data transmission is especially relevant for internal users of
accounting information at the enterprise [21, p. 353].

The use of NFC-technologies has a significant impact on the modification of
the documentation process as an element of the method of accounting. With the
help of NFC-technology the data transfer process is reduced, in particular, the
document generated in electronic form is transmitted to the place of shipment
of goods in one touch in 0.1 seconds using specialized NFC-equipment and
software. An important accounting procedure is the verification of the data
received by the authorized person immediately. To do this, you can use a tablet
computer from a supplier, which when transferring stocks (raw materials,
products, goods) via NFC-communication transmits input data to the tablet
computer of the buyer, which does not complicate the procedure of supplying
paper media, does not require time for processing paper documents, their
verification, analysis, confirmation by «live» signatures and seals, their
introduction into the accounting system, printing requests, etc. [21, p. 354]. It
is also possible to affix an electronic digital signature of the authorized person
to the enterprise-buyer immediately during stock delivery.

The potential for using NFC data transfer at the enterprise or between
enterprises is enormous. This technology can be used to sign contracts, confirm
statutory data, transfer details, financial and tax reporting, exchange data
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between specialized units within the production of current and future orders,
shipments, relocations, storage and more.

It is important to use NFC technology as a complement to existing printed
forms of accounting documents that can coexist. An example of such a
combination can be the use of both forms of information transfer, in particular,
upon receipt of goods from the supplier is issued a profit invoice, which is
submitted in hard copy, as well as in the form of contact transmission of the
electronic version of the document to the buyer for its automatic download to
the accounting software and further processing.

A more expensive option for using NFC technology in the context of
increasing the cost of manufacturing special data carriers is to use paper with a
built-in NFC chip, which is the basis for printing paper documents and
simultaneous transmission of electronic business data to the counterparty.

As noted by M.S. Popovych, the key advantages in the application of NFC-
technologies in accounting are the improvement and simplification of methods
of documenting business transactions, gradual reduction of unnecessary
documents and stages of their processing, reducing time and money spent on
the documentation process, maximizing profits and investments in one's own
business in terms of released funds, increasing financial independence, as well
as a positive social effect [21, p. 354].

One of the latest interesting studies in this area is the use of information and
communication technologies in eco-accounting, the essence of which is to
measure the environmental impact of goods, or so-called eco-points,
throughout the life cycle of goods. In eco-accounting, large amounts of
dynamic data should be taken into account to calculate the eco-point.

To obtain data, Information and Communication Technologies (ICTs) must
collect dynamic data to calculate the eco-point and then make it available to all
stakeholders along the value chain, from one operating model to another, for
example, from material extraction to production and from supplier to the
customer to measure the eco-point of the product. On the basis of eco-points
receive eco-debit and eco-credit, which are used in various areas that have
major concerns about sustainability, such as the assessment of sustainable
production, environmental purchases, processing and environmental consumer
account [33].

Significant technological changes to the processing of accounting data
brought the development of «clouds» — networks of interactive computing
platforms that provide shared access to the system of computing resources,
including communication networks, storage media and servers, applications
and programs, and more. The key advantage of using «clouds» is the rapid
access to various resources and services without the need for communication
with their providers and, consequently, with minimal management costs.

The types of models and cloud technologies available today and the
possibilities of their use by enterprises of different types are shown in Figure 2.
According to H.I. Liakhovych, it was the appearance of various mobile devices
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that created the preconditions for the widespread introduction of cloud
technologies in the field of accounting [22, p. 35].

The most common today are the main types of customer service in cloud
technologies such as: DaaS — Desktops as a Service; laaS — Infrastructure as a
Service; ItaaS — information technology as a Service; SaaS — Software as a
Service. There are also four organizational models of «clouds»: Private Cloud;
Community cloud; Public Cloud; Hybrid Cloud [24].

Clouds’ models Characteristics of the model Type of
enterprise
/secure IT infrastructure that is controlled and operated in the
Private interests of one company. The company can manage a private
cloud cloud on its own or outsource. The infrastructure can be located

either in the customer's premises or at the external operator (or
\partly at the customer and partly at the operator) )

@e type of infrastructure intended for use by a specific\

community of consumers from organizations that have common
tasks (for example, missions of security requirements, policies La
and compliance with other requirements). The public cloud
may be in the cooperative (joint) ownership, management and
operation of one or more organizations, communities or a third Medium
party (or any their combinations), it may physically exist both
@side and outside the jurisdiction of the owner /

Hybrid ﬁl’ infrastructure that uses the best qualities of the public anh
Cloud private cloud in solving tasks. This type is appropriate for

Community
cloud

5

organizations with seasonal periods of activity. It is used when
the internal IT infrastructure does not cope with current tasks,
part of the capacity is transferred to the public "cloud" (for
example, large amounts of statistical information), as well as to
provide users with access to enterprise resources through the [~

Qublic "cloud" /
Small

L Public /IT infrastructure used by many companies and services at the\ P
cloud same time. Users do not have the ability to manage and maintain
such a "cloud", such responsibility is placed on the owner of the

resource. Any company and individual user can become a |
subscriber of the offered services
\ %
v v v
laaS PaaS SaaS
(Infrastructure as a Service) (Platform as a Service) (Software as a Service )

Figure 2. Models and types of cloud technologies and their use
in the field of accounting

Source: author's developments on the basis of data from publications
[22, p. 35; 23, p. 27; 24]
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Large and medium-sized enterprises prefer private clouds when choosing the
type of cloud, because this model is the most secure for preservation
accounting, analytical data and confidential information. In essence, the private
cloud is the property of the enterprise, is located on its server, is serviced by
the information and computer department, but employees of the enterprise
work with software and databases using remote access. This type of cloud is
the most flexible for large and medium-sized enterprises, as the latter need to
adapt the basic versions of software for their own needs and convenience, and
their own information and computer department is working on it. Of course,
under this model, the company continues to incur costs for the acquisition of
software licenses, remuneration of employees who serve it, the purchase of
computer equipment for data processing and storage [23, p. 27].

If an enterprise has limited financial resources, it can agree to share the cloud
service with other enterprises in its industry (for example, with a similar
organizational structure and reorganize the information and computer
departments of several enterprises into one unit). Thus, the data of several
enterprises will be on one server (Community cloud), while the work of
employees of enterprises united by the community cloud does not change, and
the budget of enterprises will be significantly reduced in terms of maintenance
costs [23, p. 27].

In the event that community cloud provision requires significant investment
in the acquisition of servers, administration of operating systems and databases,
a decision may be made to move to a mixed cloud (Hybrid cloud), as a result
of which the above functions and data will be partially or fully transferred to
the public cloud (Public cloud). Having decided to use the public cloud, the
company's management must choose the type of cloud computing, namely:
laaS (Infrastructure as a Service), PaaS (Platform as a Service) or SaaS
(Software as a Service).

In accounting, the most widely used today is the model SaaS (Software as a
Service) [23, p. 28]. The use of cloud technologies for accounting purposes
provides primarily the processing of credentials over the Internet and their
storage on powerful remote servers. The spread of cloud technologies for
accounting purposes is exacerbated by the following factors:

— easy access to the accounting information base;

—acceleration of data exchange;

- optimization of the cooperation of accountants with other employees and
contractors;

—reduction of overhead costs for management;

— prerequisite for the introduction of new products (services);

- available service (constant software updates, database backup, data
protection from unauthorized access).

In Ukraine, the most common accounting software products based on cloud
technologies are «BuchSoft», «jPARUS», «iFin», specialized software
products «1C», «Smart Accounting» [25]. The use of cloud technologies has
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the greatest impact on documentation as an element of the method of
accounting, and methods of access to data, their processing and storage.

The use of cloud technologies for data processing purposes should take into
account a number of features and risks that arise, in particular [23, p. 25-26]:

—high cost of cloud software maintenance;

— obstacles to access to databases via the Internet due to failures in the
Internet, which slows down the work of departments of the enterprise;

—available access of Internet and hosting providers to enterprise data, which
may be a probable cause of information leakage;

- most cloud technology servers in license agreements disclaim
responsibility for data retention.

Thus, the use of cloud technologies for the formation, processing and storage
of data should be carried out taking into account the need to address the
following issues of information security: limited access to data in the cloud;
compliance of software for transfer of information base; the company's ability
to return the information base from the cloud to the company's information
system in case of unsatisfactory conditions; flexibility of the platform in the
cloud; the possibility of developing software solutions for individual
enterprises depending on the nature of their activities; training of staff to work
in the clouds, etc.

Research on the use of cloud technologies in today's accounting is given
considerable attention, as evidenced by the large number of scientific
publications in which scientists present the results of their research [34; 35; 36].

Another innovative technological way of working with data that changes the
accounting system is blockchain technology.

Blockchain technology is a reliable way of transmitting information, protected
by maintaining a unified registry, with the creation of a distributed and
interconnected system of veracious accounting data. Blockchain is now seen as a
prerequisite for a revolution in accounting and data processing methods.

In essence, a blockchain is a database that uses a large number of different
servers to store information. The information is stored in specially structured
blocks. Each block «refers» to the previous one, thus providing access not only
to its own information, but also to that stored in the previous block. When
changing data in one block, the system immediately detects that it is different
from the data in other blocks, and notifies you. A feature of the system is the
constant checking of data in blocks, notifications when they change and at the
same time recording new information in a new block.

These characteristics of blockchain technology indicate its high importance
for the control function of accounting, because this way of working with data
does not allow errors or intentional manipulation of indicators by tracking all
financial transactions and notifying all changes in real time.

As key areas of use of blockchain technology in accounting, which will
reduce the cost of its maintenance and increase the value of accounting
information, there are the following [27]:
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1) settlements with counterparties — with the introduction of blockchain
eliminates the need for mutual reconciliation of settlements. The formation and
write-off of receivables or payables for the parties to the agreement will occur
simultaneously in the same assessment at the time of the transaction. You do
not have to confirm the fact of the transaction and its evaluation. The
accountant will have to correctly classify the acquired / transferred asset and
the corresponding income / expenses;

2) the movement of assets within the enterprise — any fact of economic life
can be shown in real time, information about the movement of any assets is
displayed at each time with a message about the change in their status. The
work of the accountant is reduced to the correct classification of assets in their
receipt / disposal and the formation of the value of such accounting objects. A
local blockchain can be organized within one enterprise or group of companies;
and the release of assets from their places of storage is accepted by the recipient,
after which the asset is automatically debited to the appropriate accounts;

3) real-time operational accounting — blockchain radically changes the
processing primary documents by accountants. Primary documents will
become unnecessary either in paper or electronic form. Instead, the transaction
Is fixed in the blockchain.

The importance of the use of blockchain technology is evidenced by the
existing trends in its implementation in various activities, in particular, in the
practice of US regulators to control financial transactions [26].

The gradual spread of blockchain in accounting practice creates a trend of
reporting companies through a blockchain system, which increases the
requirements for accountants and creates a demand for professionals who can
work with this technology, and not just with traditional accounting software.
Thus, one of the latest studies on this issue is the development of methods for
secure multivariate computing used to aggregate shared data, network analysis
and the use of public key cryptography to establish identity and store data on
the blockchain. Using these methods together can enhance the representative
reliability of financial statements [37].

The latest key technological advancement that develops data processing
systems in general and accounting in particular, is the technology of artificial
intelligence.

According to scientists [4], the fundamental difference between the
VIlIth technological level from all previous ones will be the inclusion of human
consciousness in the manufacturing process. It is predicted that human
consciousness will become the key productive force that science once became.
This new type of technology is called cognitive, respectively, the
VIlth conformation is a cognitive way, where the main production factor is
creative intelligence, which changes the production function, and accordingly
many provisions in economic theory and management.

In particular, in the composition and structure of production means and
factors of production in the first place will be human capital and knowledge-
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intensive products as opposed to material and capital intensity. Cognitive
technologies in the long run can lead to the creation of a new mega-industry
comparable to the level of development of the computer industry.

In the early stages, computers were used only for direct computing, and the
main attention was paid to electronics, architectures, speed of action. Once the
key issues were resolved, the focus shifted to systems programming,
application packages and their extensions. In this round, a giant software
industry was formed. The same potential lies in the technology of artificial
intelligence, which can affect and develop all spheres of human life.

In general, cognitive technologies are focused on helping people in setting
tasks, solving poorly formalized creative tasks (political, economic, military,
etc.), identifying and effectively using cognitive potential and the ability to
learn and create. Today, the development of five cognitive technologies that
will change the world is predicted: neuroimaging, cognotropic drugs, cognitive
assistants, brain-machine interfaces, artificial sense organs [4, p. 11].

Given that the key feature of artificial intelligence technologies is the ability
to process huge amounts of information in a short time; its application has
significant prospects in accounting for real-time data processing with elements
of planning, forecasting, risk and uncertainty.

For accounting purposes, artificial intelligence will allow you to fully
automate accounting processes of different levels of complexity. Software
products will independently process accounting data according to pre-built
algorithms with their further automatic improvement during the operation of
the program [29, p. 140]. In the event of unforeseen situations, the automated
accounting system will be able to identify all business transactions.

On the basis of the accumulated experience the automated recognition,
estimation and reflection of the new facts of an economic life will be carried
out on accounts for the enterprise. The development of algorithms for
automated accounting data processing requires modelling of business and
information processes, which will radically change the economic performance
and decision-making at the micro and macro levels.

Conclusions

The conducted research of the impact of global technological changes on the
accounting system and its development is presented in view of the key
transformations of scientific markers of accounting (subject, objects and
methods) under the influence of changes in technological conformations. The
key influences of technological innovations on the development of the
accounting system are presented on the example of Ukraine.

A key feature of the accounting system is its high sensitivity to various
factors, including stakeholder inquiries about the structure and content of
information needed for decision-making, technological innovations that
determine the nature of accounting procedures, government policy in the field
of accounting and its dependence on global and geopolitical changes.
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Technological conformations as a set of technically and technologically
related processes and methods of production, historically defined in time, are
one of the leading factors influencing the accounting system. Technological
conformations have changed as a result of revolutionary transformations
introduced in the field of engineering and technology and affected data
processing. The presented influence of technological levels on the accounting
system reflects the gradual technical improvement of the accounting process
and the change of its procedural context.

The research of historical features of the spread of technological
conformations in time and geographically, allowed to identify and reveal the
key features of each of them, including: period of dominance, technological
leaders, developed countries, the core of the technological conformation, key
factor, the core of the new conformation that is being formed, the advantages
of the technological conformation in comparison with the previous one. The
formed system of comparison of the given criteria allows to see the basic
transformations in their dynamics taking into account technological and
economic level of development of the countries.

The considered features of technological conformations reveal key changes
in technical and economic processes, however, the same periods testify to the
manifestation of significant changes in data processing and, in particular, in the
accounting of business entities, their reporting. Modification of key scientific
markers of accounting under the influence of changes in technological levels is
presented on the example of its subject, objects and methods.

Particular attention is paid to the main approaches to determining the subject
of accounting, which have changed under the influence of the development of
technological levels. The concretization of the subject of accounting is carried
out due to the emergence of new objects of accounting, the system of which
has changed with the formation of new technological conformations.

The study of the nature of the impact of technology on the accounting
method is most evident in our time and is presented on the example of elements
of the accounting method that are traditional for the Ukrainian scientific
environment in the period 1990-2021. For Ukraine this period corresponds to
the Vth technological level. In the process of the presented analysis, typical
accounting software developed by Ukrainian companies or by world leaders
advancing in the Ukrainian technology market are used.

The results of research allow us to conclude that Ukraine in 2020 in the field
of automation of the elements of the accounting method has the characteristics
of the Vth technological level. Accordingly, information technology, which
automates most of the accounting functions and processes, is becoming an
integral part of accounting today. A feature of the development of accounting
software in Ukraine is the lack of a unified approach to simulating the data
processing. Each developer of accounting software considers those features
that, in his opinion, will simplify the process of accounting data processing.
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Further development of accounting directly depends on the complexity of
information technology and their use. Wider introduction of software products
and online services, in particular, NFC technologies, cloud services,
blockchain, will enable Ukraine to develop to the VIth technological level.
These innovative technologies are widely used in the field of accounting and
improve the quality of the automated workplace of the accountant, reduce time
and cheapen the cost of certain types of operations and processes for processing
and presentation of accounting and reporting data.

References:

1. Kirichenko O.S. (2019) Svitovyy dosvid derzhavnoyi polityky rehulyuvannya
investytsiyno-innovatsiynoho zabezpechennya na riznykh etapakh promyslovoho rozvytku
[World experience of state policy of regulation of investment and innovation support at
different stages of industrial development]. Naukovyi visnyk Uzhhorodskoho natsionalnoho
universytetu. Seriia: Mizhnarodni ekonomichni vidnosyny ta svitove hospodarstvo, issue 25,
part 1, pp. 108-111. (in Ukrainian)

2. Osmyatchenko V.0, Oliynyk V.S. (2018) Stan ta perspektyvy rozvytku
bukhhalters’koho obliku v konteksti zminy tekhnolohichnykh ukladiv [Status and prospects
of accounting development in the context of changing technological systems]. Ekonomichnyi
visnyk. Seriia: Finansy, bukhhalterskyi oblik, opodatkuvannia, no. 2, pp. 131-138.
(in Ukrainian)

3. Matyushenko 1.Yu. (2016) Rozrobka i vprovadzhennya konverhentnykh tekhnolohiy
v Ukrayini v umovakh novoyi promyslovoyi revolyutsiyi: orhanizatsiya derzhavnoyi
pidtrymky [Development and implementation of convergent technologies in Ukraine in the
conditions of the new industrial revolution: organization of state support]: monograph.
Kharkiv: FOP Aleksandrova K.M., 556 pp. (in Ukrainian)

4. Fedulova L.I. (2012) S'omyy tekhnolohichnyy uklad: mify, real'nist’ ta perspektyvy
[The seventh technological way: myths, reality and prospects]. Visnyk Natsionalnoho
universytetu «lurydychna akademiia Ukrainy imeni Yaroslava Mudroho», no. 1(8),
pp. 7-18. (in Ukrainian)

5. Savchenko K.V. (2009) Analiz tekhnolohichnoyi struktury ekonomiky Ukrayiny v
konteksti zabezpechennya ekonomichnoyi bezpeky derzhavy [Analysis of the technological
structure of Ukraine's economy in the context of ensuring the economic security of the state].
Mekhanizm ekonomichnoho rehuliuvannia, no. 4, vol. 1, pp. 171-178. (in Ukrainian)

6. Yerokhin S. Tekhnolohichni uklady, dynamika tsyvilizatsiynykh struktur ta
ekonomichna pers[pektyva Ukrayiny Technological systems, dynamics of civilization
structures and economic prospects of Ukraine]. Available at: http://webcache.googleu-
sercontent.com/search?g=cache:6eVKtR72DvlJ:soskin.info/ea/2006/1-2/20060102.html+
&cd=1&hl=en&ct=cInk&gl=en (in Ukrainian)

7. Chumachenko M.G, Lyashenko V.I. (2009) Neoindustrialni perspektyvy ekonomiky
Ukrayiny [Neo-industrial prospects of Ukraine's economy]. Ekonomichnyi menedzhment:
teoriia i praktyka: zbirnyk naukovykh prats. Donetsk: IEP NAS of Ukraine, pp. 3-34.
(in Ukrainian)

8. Fedorova Yu.V. (2016) Perspektyvy innovatsiynoho rozvytku Ukrayiny:
tekhnolohichni uklady [Prospects for innovative development of Ukraine: technological
systems]. Visnyk Khmelnytskoho natsionalnoho universytetu. Seriia «Ekonomichni nauky»,
no. 1, pp. 123-126. (in Ukrainian)

9. Boreyko V.I. (2014) Vplyv zmin u promyslovomu kompleksi na rozvytok ekonomiky
Ukrayiny [The impact of changes in the industrial complex on the development of Ukraine's

631



economy]. Naukovi zapysky Natsionalnoho universytetu «Ostrozka akademiia». Seriia
«Ekonomika»: zbirnyk naukovykh prats. Ostroh: Vydavnytstvo Natsionalnoho universytetu
«Ostrozka akademiia», issue 25, pp. 4-8. (in Ukrainian)

10. Geets V.M. (2011) Postkryzovi perspektyvy ta problemy rozvytku ekonomiky
Ukrayiny y Rosiyi (makroekonomichnyy spektr) [Post-crisis prospects and problems of
economic development of Ukraine and Russia (macroeconomic spectrum)]. Finansy
Ukrainy, no. 3, pp. 3-18. (in Ukrainian)

11. Novitsky V. (2007) Rehulyatyvni stratehiyi vidkrytykh ekonomichnykh system i
hlobal'na konkurentsiya za resursy [Regulatory strategies of open economic systems and
global competition for resources]. Ukraine economy, no. 7, pp. 4-14. (in Ukrainian)

12. Chukhno A. (2010) Suchasna finansovo-ekonomichna kryza: pryroda, shlyakhy i
metody yiyi podolannya [Modern financial and economic crisis: nature, ways and methods
of overcoming it]. Ukraine economy, no. 1, pp. 4-18. (in Ukrainian)

13. Sokolov Ya.V. (1996) Bukhgalterskiy uchet: ot istokov do nashikh dney: Uchebn.
posobiye dlya vuzov [Accounting: from the beginnings to the present day]: Uchebn. manual
for universities. Moskva: Audit, UNITI, 638 pp. (in Russian)

14. Zhuk V.M. (2012) Pohlyblennya sutnosti predmetu bukhhalters’koho obliku
[Deepening the essence of the subject of accounting]. Bukhhalterskyi oblik i finansy
ahropromyslovoho kompleksu, no. 1, pp. 16-23. Available at: http://magazine.faaf.org.ua/
pogliblennya-sutnosti-predmetu-buhgalterskogo-obliku-1389.html (in Ukrainian)

15. Golov S.F. (2007) Bukhhalters'kyy oblik v Ukrayini: analiz stanu ta perspektyvy
rozvytku [Accounting in Ukraine: analysis of the state and prospects of development]. Kyiv:
MIM; Tsentr uchbovoi literatury, 522 pp. (in Ukrainian)

16. Zhuk V.M. (2018) Rozvytok teoriyi bukhhalterskoho obliku: instytutsional'nyy
aspect [Development of accounting theory: institutional aspect]: monograph. Kyiv: NSC
«IAE», 408 pp. (in Ukrainian)

17. Legenchuk S.F. (2010) Teoriya i metodolohiya bukhhalters'’koho obliku v umovakh
postindustrial'noyi ekonomiky [Theory and methodology of accounting in a post-industrial
economy]: monograph. Zhytomyr. state technologist un-t. Zhytomyr: ZhSTU, 652 pp.
(in Ukrainian)

18. Wilczynski O.M. (2011) Problemy aktyvizatsiyi innovatsiynoho rozvytku
ekonomiky Ukrayiny [Problems of intensification of innovative development of the
economy of Ukraine]. Zbirnyk naukovykh prats Natsionalnoho universytetu derzhavnoi
podatkovoi sluzhby Ukrainy, no. 2, pp. 30-41. (in Ukrainian)

19. Kuzhelny M.V., Linnik V.G. (2001) Teoriya bukhhalters'koho obliku [Accounting
theory]. Kyiv: KNEU, 334 pp. (in Ukrainian)

20. Spilnyk 1., Palyukh M. (2019) Bukhhalters’kyy oblik v umovakh tsyfrovoyi
ekonomik [Accounting in a digital economy]. Instytut obliku, kontroliu ta analizu v umovakh
hlobalizatsii. issue 1-2, pp. 83-96. (in Ukrainian)

21. Popovich M.S. (2017) Zastosuvannya NFC tekhnolohiy v bukhhalters’komu obliku
[Application of NFC technologies in accounting]. Naukovyi visnyk Uzhhorodskoho
universytetu, issue 1(49), vol. 1, pp. 351-355. (in Ukrainian)

22. Lyakhovich G.I. (2015) Formy vedennya ta orhanizatsiyi bukhhalters'koho obliku v
umovakh vykorystannya informatsiyno-komp”yuternykh tekhnolohiy: tochky zoru [Forms
of accounting and organization in the conditions of using information and computer
technologies: points of view]. Naukovyi visnyk UzhNU. Seriia: Mizhnarodni ekonomichni
vidnosyny ta svitova ekonomika, issue 4, pp. 34-37. (in Ukrainian)

23. Volskaya K.O, Dikiy A.P. (2017) Bukhhalters'’kyy oblik u khmari: poryadok
perekhodu ta adaptatsiyi informatsiynoyi systemy pidpryyemstva [Cloud accounting: the
order of transition and adaptation of the information system of the enterprise]. Problemy
teorii ta metodolohii obliku, kontroliu ta analizu, issue 2(37), pp. 24-29. (in Ukrainian)

632



24. Cloud computing: realiyi i perspektyv [Cloud computing: realities and prospects].
Available  at:  http://gendocs.ru/v15391/cloud_computing_realities_and_perspectives
(in Ukrainian)

25. Machuga R.l. (2013) Virtualizatsiya i khmarni tekhnolohiyi v obliku: daleke
maybutnye chy real’'ne s'ohodennya? [Virtualization and cloud technologies in accounting:
the distant future or the real present?]. Efektyvna ekonomika, no. 5. Available at:
http://nbuv.gov.ua/ UJRN / efek_2013 5 10 (in Ukrainian)

26. Blokcheyn, shtuchnyy intelekt i bukhhalteriya [Blockchain, artificial intelligence and
accounting]. Awvailable at: http: //kreston-gcg.com/ua/blokchain-shtuchniy-intelekt-i-
bukhalteria/ (in Ukrainian)

27. Yak blokcheyn zminyt’ bukhhalteriyu [How blockchain will change accounting].
Available at: https://vikna.if.ua/cikavo/87609/view (in Ukrainian)

28. Fuchs A.E. (2009) Otsinka tekhnolohichnoho rozvytku ekonomiky Ukrayiny
[Assessment of technological development of Ukraine's economy]. Naukovi zapysky,
issue 11, pp. 29-32. (in Ukrainian)

29. Muravsky V. (2017) Vplyv hlobalnykh tekhnolohichnykh tendentsiy na
orhanizatsiyu obliku [The impact of global technological trends on the organization of
accounting]. Visnyk Ternopilskoho natsionalnoho ekonomichnoho universytetu, no. 4,
pp. 138-148. (in Ukrainian)

30. Nimchinov P.P. (1977) Zahalna teoriya bukhhalters'’koho obliku [General theory of
accounting]. Kyiv: Vyshcha shkola, 240 pp. (in Ukrainian)

31. Kuzminsky A.N. (1990) Teoriya bukhgalterskogo ucheta [Theory of accounting]:
Textbook. Kyiv: Vyshcha shkola, 311 pp. (in Russian)

32. Butinets F.F. (2001) Istoriya bukhhalterskoho obliku [History of the accounting
area]: In 2 parts: Navchalny book for students of the main pledges of specialties 7.060106
«Oblik and audit». Zhytomyr: PP «Ruta». (in Ukrainian)

33. Peng Wenjie, Wu You, Su Daizhong (2020) Application of Information and
Communication Technologies for Eco-Accounting. Sustainable Product Development,
pp. 85-126. Available at:https://books.google.com.ua/books?hl=uk&Ir=&id=A9TkDw
AAQBAJ&oi=fnd&pg=PA85&dqg=Application+of+Information+and+Communication+Te
chnologies+for+Eco-Accounting&ots=_yzGowY ccr&sig=eMM10PbklulJbja-kKWH34dg-
PQ&redir_esc=y#v=onepage&qg=Application%200f%20Information%20and%20Commun
ication%20Technologies%20for%20Eco-Accounting&f=false

34. Lapitkaia Liudmila (2021) Application of cloud technologies in accounting. MEST
Journal 9(1). January, pp. 90-96. Available at: https://www.researchgate.net/publication/
348519137_APPLICATION_OF _CLOUD_TECHNOLOGIES_IN_ACCOUNTING

35. Dbordevi¢ Milica, Radovi¢ Ognjen, Boni¢ Ljiljana (2018) Potencijali za primenu
cloud tehnologije u ra¢unovodstvu. Ekonomika, vol. 64, br. 3, pp. 23-30. Available at:
https://scindeks.ceon.rs/Article.aspx?artid=0350-137X1803023D

36. Harsh Piyush, Serhiienko Oleksii (2020) Accounting and Billing Challenges in Large
Scale Emerging Cloud Technologies. Proceedings of the 10th International Conference on
Cloud Computing and Services Science. May 7-9, pp. 390-399. Available at:
https://www.researchgate.net/publication/341485929 Accounting_and_Billing_Challenges
_in_Large_Scale_Emerging_Cloud_Technologies

37. MccCallig, J., Robb, A., Rohde, F. (2019) Establishing the representational
faithfulness of financial accounting information using multiparty security, network analysis
and a blockchain. International Journal of Accounting Information Systems, vol. 33, June,
pp. 47-58. Available at: https://www.sciencedirect.com/science/article/abs/pii/
S1467089517301380?via%3Dihu

633



