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Abstract. The digitalization of accounting processes offers significant benefits, including increased
efficiency and reduced errors in accounting data. However, the successful implementation of new
and modernization of existing computer programs in the accounting system requires consideration
of cost, technical, professional, and managerial factors. This study aims to provide a
comprehensive analysis of qualitative and quantitative parameters that can form the basis for
making decisions on the integration of automated accounting data processing, robotic process
automation, artificial intelligence, blockchain, or their combinations into existing systems for the
full digitalization of accounting.

The integration of software robots and artificial intelligence into accounting systems offers various
benefits related to the creation of a non-standard environment where the generation, transfer, and
exchange of traditional accounting information is accelerated and improved through the
integration of data from other management systems and databases. These improvements
contribute to the efficiency and reliability of the automated accounting system. The introduction of
software components such as robotic process automation and artificial intelligence helps to free
accounting staff from the routine of repetitive operations and ensures automatic prioritization and
sequencing of accounting registration in the digital space. Integration of bots into an automated
accounting system also facilitates document sharing and provides remote automated monitoring.
This increases interaction between departments and improves control over operations that require
additional attention from managers.

To assess the effectiveness of such software solutions, the authors critically evaluate existing
approaches to determining the qualitative indicators that are expected to be obtained after the
introduction of software innovations and propose to supplement the performance criteria with
quantitative indicators, among which are the time-saving ratio in document processing, the error
rate and the resource-saving ratio.

In conclusion, this study substantiates the need to consider quantitative parameters and
coefficients that can be used to assess the effectiveness of implementing software solutions in
automated accounting systems for the digitalization of financial information. The results
emphasize the need for a holistic approach to assessing the effectiveness, reliability, and security of
these solutions. Improved technical knowledge and training of accounting professionals in security
assessment are crucial for the successful implementation and use of digitalization of accounting
systems.
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1. INTRODUCTION

The rapid development of information technology and automation systems has revolutionized
many areas of social relations, and accounting analysis and control have not been left behind in
this regard (Fernandez & Aman, 2018). In the past, accounting tasks that involved processing large
amounts of numerical data were time-consuming and expensive for organizations. However, the
introduction of computer systems marked a turning point by optimizing transaction processing
and reducing costs (Wilson & Sangster, 1992).

Initially, computer systems were mainly used for basic algorithmic processing of numerical
data (Wilson & Sangster, 1992). With the development of computer technology, automated
accounting systems have moved from centralized mainframes to personal computers, individual
business microcomputers (ultrabooks) and, finally, are moving steadily into the cloud space,
where hardware plays only the role of a bridge over which large amounts of information are
constantly moving. This change has not only expanded computer use among SMEs, but also
sought ways to improve accountants’ computer literacy (Chukwuani & Egiyi, 2020).

Although informatization has greatly increased the overall level of computer use in accounting
practice, its impact on accounting departments of different enterprises varies depending on the
size and type of economic activity (Wilson & Sangster, 1992). While tasks such as bookkeeping
have been easily automated due to their reliance on simple algorithms, activities involving
complex professional judgment and interpersonal contacts have posed challenges to automation
(Gotthardt et al., 2019).

In recent years, companies have been able to integrate the potential of technologies such as
artificial intelligence (AI), robotic process automation (RPA), big data analysis, and blockchain into
their existing accounting process automation system to increase efficiency, support management
decision-making and generate, store, transfer information and digitalize accounting processes
(Gotthardt et al., 2019; Jedrzejka, 2019; Lacurezeanu et al., 2020). Among these technologies, the
implementation of RPA and blockchain in the field of accounting is gaining momentum not only at
the global level, but also at the level of medium and small companies. Integration of such software
into the existing information infrastructure of the enterprise increases the level of automation,
covering all repetitive tasks, and freeing employees from burdensome and time-consuming
activities (Fernandez & Aman, 2018).

By analyzing the organizational prerequisites and the state of scientific substantiation of
approaches to the implementation of modern elements of digitalization of the accounting
profession, we have attempted to generalize, systematize and substantiate the solution of a specific
task that is part of the general problem of implementing RPA, AI and other innovations in
accounting. Thanks to the in-depth analysis of the available scientific literature, this study allows
us to identify patterns of implementation of the mentioned software products and provide an
understanding of practical actions to consider the consequences of their use.

The structure of this study includes the theoretical foundations, where a detailed review of key
publications on accounting, automation of accounting processes, and modern approaches to the
introduction of software innovations that ensure continuous digitalization into the existing system
of information support for management decisions of an enterprise is carried out. The next part
outlines the research methodology, including the chosen method and selection criteria for
analyzing publications. The article then presents the results of the study and discloses information
on approaches to qualitative and quantitative assessment of the conditions for selecting and
implementing modern software robots and other latest developments in the decision-making
information support system. The article describes the individual and organizational behavior of
accounting and accounting services employees in the context of maximum coverage of accounting
processes by their digitalization. The conclusions summarize and describe the main results and
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limitations of the study, as well as indicate potential directions for future research in the field of
digitalization of accounting, analysis, and control.

2. THEORETICAL BACKGROUND

Automation of accounting processes has long been an integral part of accounting, analysis, and
control (Jedrzejka, 2019). In recent years, the automation process itself has also changed radically
due to the emergence of software technology that allows the creation of software robots and leads
to complete digitalization. With the beginning of the active implementation of automation of
certain accounting processes, researchers have noted (Fernandez & Aman, 2018; Gotthardt et al.,
2019; Jedrzejka, 2019; Korhonen et al., 2021; Wilson & Sangster, 1992), that it was extremely
difficult and sometimes almost impossible to achieve full automation. After all, certain accounting
functions, at that level of development of technical means and programming language, required
the direct participation of an accountant and the performance of certain programmatic actions. In
addition, non-trivial tasks requiring prudence and creativity remain difficult for the full
automation of accounting, analysis, and control at the enterprise (Gotthardt et al., 2019).

The emergence of the ability to create software robots (so-called “bots”) that mimic human
actions in automated accounting systems is triggering irreversible changes in approaches to
defining the content of an accountant’s work in the digital environment. Robotic process
automation (RPA) allows to increase the efficiency and accuracy of accounting data, reduces
company costs, and frees up time for accountants to focus on more complex tasks (Gotthardt et al.,
2019; Jedrzejka, 2019). However, the introduction of RPA also creates additional educational and
social difficulties, and judging by the experience of implementation in the accounting field, it
creates numerous problems (Gotthardt et al., 2019). There is a certain variability in the role of the
accountant in the information space of the enterprise, in which experienced accountants are forced
to develop new skills and quickly adapt to changes. While technological innovations may disrupt
certain aspects of employment, they also create new job responsibilities and change the nature of
existing ones (Fernandez & Aman, 2018). For accountants, a key factor for success in the digital
accounting environment is continuous learning, including acquiring skills in working with bots
and artificial intelligence as a tool to improve job performance in the enterprise (Chukwuani &
Egiyi, 2020). The toolkit in the form of global information and telecommunication networks,
however, requires a significant adjustment of the traditional set of integral, general, and
professional competencies (Gnatiuk et al., 2021).

Another phenomenon that expands the possibilities of complete digitalization of accounting
and is likely to cause a fundamental change in approaches to the training of accountants is the
integration of RPA with cognitive platforms and artificial intelligence (Jedrzejka, 2019). This allows
“bots” to make complex decisions, learn and develop from the experience gained. Therefore, it is
extremely relevant and important to study the result of human-machine cooperation to eliminate
potential negative social consequences and ensure a smooth transition of the educational space to
the education and training of accountants.

It should be noted that the growth of opportunities is accompanied by such problematic
aspects as the distribution of responsibility (Gotthardt et al.,, 2019) and information security
(Simakov & Simakova, 2022) of data. Increasing the level of coverage of automation of accounting
processes will allow to quickly obtain synthetic indicators, but the issue of quality and quantity of
the entered primary data remains open (Gotthardt et al., 2019). Therefore, it is time to develop and
implement systems with a higher level of digitalization that solve the problems of data quality and
quantity for artificial intelligence systems, transparency and interpretability of artificial
intelligence algorithms, cybersecurity, and compliance with state standards and regulations
(Gotthardt et al., 2019).
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Despite the obvious inclination of enterprise managers to find means and create opportunities
for the implementation of comprehensive digitalization of accounting, the issue of certain
limitations still remains relevant. In particular, the digitalization of accounting as an important
component of the management decision-making system depends on a subjective choice between
professionalism and efficiency (Korhonen et al., 2021). It so happens that the question of the need
to automate financial accounting is no longer even raised. This task has long since become an
axiomatic management function. Basic knowledge of Microsoft Excel and Access and general
accounting knowledge allow graduates of accounting education programs to organize and
implement (Drum et al., 2016) partial automation of accounting for a small company right from the
university bench. Nowadays, the question is: “Which software product will provide maximum
coverage of financial accounting tasks?”, “How long does it take to adapt it to the financial and
economic characteristics of the company?”, “What is the level of security of financial information?”
and several other cost and technical issues that determine the boundaries of the company’s digital
space. Such points often include (Pavelchak-Danylyuk, 2014) the potential capabilities of the
software, in particular: synthetic and analytical accounting of assets, capital and liabilities with
elements of management accounting; preparation of financial, tax and statistical reports; provision
of reference information for business activities; possibility of automated analysis, forecasting and
control over the enterprise’s activities based on a database. When choosing a way to digitalize
accounting, there are various possible options for delivering a software product (Hrabchuk &
Lyakhovich, 2017), including the choice between a local and a network version. Certain programs
offer only a network version, while others offer programs that work only on a local network,
limiting access to data (Hrabchuk & Lyakhovich, 2017). In some cases, the main criterion for the
company’s management to choose a digitalization program is the amount of financial costs for its
purchase, installation and maintenance, as well as the fact that accounting automation does not
require special programming skills from the accountant (Hrabchuk & Lyakhovich, 2017). Even in
budgetary organizations, the choice of a particular software product for effective digitalization of
accounting procedures is a “free option” (Skalyuk, 2015) that depends on each individual
institution. The staff of the institution must necessarily consider the specifics of the institution’s
activities and other important criteria (Skalyuk, 2015) to make an informed choice. Additional
selection criteria may include performance criteria (safety, reliability, time, cost, etc.) or
professional capacity.

On the other hand, the digitalization of the part of accounting that is on the borderline between
the process of making management decisions and preparing information for such decisions rests
on the objective need to distinguish between human and machine labor (Korhonen et al., 2021).
The nature of the tasks performed in different types of economic activity is decisive here.
Historically, accountants working in the industry have had the advantage of experience in
implementing computer technologies (Wilson & Sangster, 1992). The prospects for using robotic
automation processes in collaboration with cognitive platforms, artificial intelligence, and
blockchain technology (Popivnyak, 2019) are very real, but there are risks associated with the false
sense of security that can arise when digital technology replaces human intelligence without a
deep understanding of the processes involved (Korhonen et al., 2021). Each program for the
digitalization of the accounting process saves time and money for the enterprise and allows for
effective management decisions (Adamyk, 2016; Harkusha, 2017). Of course, they have their
advantages, disadvantages, and features, but their main goal is to simplify the work of accountants
through automation (Pavelchak-Danylyuk, 2014) and the digitalization of accounting data. Their
use improves error-free and accurate accounting operations and increases the efficiency and
effectiveness of monitoring and auditing operations (Kaya et al., 2019). However, it is necessary to
identify in advance the processes that can be automated and those that cannot be performed
without human intervention with the current level of information support (Korhonen et al., 2021).
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Tasks that are algorithmic in nature are easy to computerize, while those that require judgment
and qualitative information processing are slower to adopt (Wilson & Sangster, 1992).

It is important to note that attempts to achieve full digitalization of accounting can create new
problems, such as the objectivity and adequacy of data. The error inherent in the software
algorithms for the automated processing of economic information multiplies exponentially during
the current accounting registration and can significantly distort financial statements (Adamyk et
al., 2018). Therefore, one of the prerequisites for the effective use of an automated accounting data
processing system is a periodic audit of the software in terms of its functional and non-functional
components (Adamyk et al., 2018). This requires the use of labor-intensive analysis of the general
state of the software and creates additional administrative costs. It is necessary to evaluate the type
of software product, a set of data processing capabilities, accessibility, range of services, methods,
and industry solutions. It is important to have the rights to the software product (Adamyk et al.,
2018), which allows you to ensure regular updates, a wide range of modules, and forms of
financial, tax, statistical, and management reporting. All of this is difficult to implement by the
company’s accounting staff. There is a need to outsource the audit of automated information
systems or introduce a full-time unit in the structure of the company’s administrative staff or
organize training for existing staff to constantly adapt their skills and competencies in the context
of new technologies (Jedrzejka, 2019). The training should be implemented in master’s programs
related to accounting and only later extended to continuing education programs for accounting
and auditing professionals organized by educational institutions in cooperation with
representative, regulatory, and supervisory bodies (Lacurezeanu et al., 2020).

Of course, a number of further studies are needed to assess the long-term impact of the use of
software robots and artificial intelligence in the process of accounting digitalization on financial
efficiency. In addition to financial factors, non-financial factors should be investigated and
potential limitations and barriers to automation should be considered. Expanding the scope of
scientific research in these areas will allow for a quick and painless transformation of the
accounting profession, maintaining the dynamics of its development and promoting the effective
use of modern technologies for future success (Jedrzejka, 2019).

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA

The purpose of the study is to summarize and systematize modern approaches to the
digitalization of accounting, to establish a link between the general principles of digitalization, the
role of the accountant, and the impact of new technologies of the interactive information
environment that operates through computer systems to improve the productivity and efficiency
of the use of administrative and managerial personnel at an enterprise, which will further facilitate
the development and implementation of effective operational management strategies. The study
aims to identify opportunities and limitations of continuous digitalization. Formation of a holistic
understanding of the digitalization of accounting and its impact on accounting processes, which
will help to improve the practice of making informed decisions regarding the implementation of
automated systems in the field of accounting.

To determine the way to achieve the goal and solve the outlined tasks in terms of the existing
problem of digitalization of accounting, analysis, and control of economic activities of enterprises
in the context of the transformation of the automated systems market, we relied on the use of a set
of procedures for theoretical assimilation of reality. The use of dialectical and deductive
approaches ensured the formulation of logical conclusions from the established axioms and
principles of accounting digitalization and also allowed us to apply logical reasoning and the
existing discourse on the role of the accountant and the impact of new technologies. Resolving
contradictions and achieving a synthesis of multidirectional judgments allowed us to draw
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systematic logical conclusions, find general patterns and common aspects, and establish links
between general principles in the specific area of accounting digitalization.

The methodological basis for obtaining theoretical concepts, principles, and methods,
managing the process of choosing a system, and the scale of digitalization of accounting processes
at an enterprise are the works of domestic and foreign scholars. A critical analysis of scientific
research focused on various aspects of the digitalization of accounting and the consequences
associated with this process, which determine the development of the accounting profession,
organizational forms of accounting, and determining the place of an accountant in the structure of
the administrative and managerial staff of an enterprise, is carried out.

4. RESULTS AND DISCUSSION

The digitalization of accounting processes can improve the efficiency of accounting and reduce
the likelihood of errors. It facilitates quick access to information, which allows for interconnected
management decisions. Automated accounting systems can perform routine tasks faster and more
accurately (Skrypnyk et al., 2020), freeing accountants from monotonous work and allowing them
to focus on data analysis, management reports, and strategic aspects of accounting.

There are factors that constrain the adoption of computer programs in general: funding,
change, skills, politics, and equipment (Wilson & Sangster, 1992). Smoothing their impact on
software promotion should satisfy the technical, commercial, ergonomic (Pavelchak-Danylyuk,
2014), and technological (Kaya et al., 2019) needs of the company and improve efficiency:

1. Technical characteristics:

- versatility;

- operational speed;

- the ability to make editorial changes to accounting forms;

- network interactivity and data exchange;

- reliability and cybersecurity;

- renovation potential.

2. Commercial characteristics:

- cost;

- rights of use;

- professional support during use.

3. Ergonomic characteristics:

- convenience and adaptability in use.

- information content and visibility.

4. Technological characteristics:

- adaptability to the type of economic activity;

- versatility and adaptability to operational processes (production, finance, accounting, sales,
procurement, supply chain management, customer service, and human resources (Kaya et al.,
2019)).

5. Performance characteristics:

- speeding up the time for data processing and obtaining information;

- reducing the cost of paying for routine, unproductive work;

- increasing revenue and reducing the “cash gap” between the nominal income on all contracts
and the actual cash flow from their execution.

These requirements are basic when deciding on the choice of software functionality,
availability, efficiency, and convenience, and the above criteria are qualitative in nature. However,
even a successful combination of all the characteristics of the program cannot offset the objective
existence of such facts, phenomena, and events in the business process as large transaction
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volumes, limitations in the ability to automate exception handling, a significant share of manual
labor in a computer environment prone to errors during the initial data entry or recovery,
sustainability in the context of low dynamics of response to environmental changes, frequent
requests to several systems and the presence of repeated operations with the same frequency
(Lacurezeanu et al., 2020). Therefore, the use of only qualitative criteria to select an alternative
option for improving and, as a result, increasing the efficiency of digitalization of accounting at an
enterprise is unacceptable.

To find out what quantitative parameters should be taken into account when choosing between
software robots, artificial intelligence, blockchain, or combinations of these, it is necessary to
systematize the expectations of information users and accounting staff.

To begin with, the organization of enterprise management should be based on the rule that all
decisions should be based on a clear set of rules (Lacurezeanu et al., 2020). Next, it is necessary to
determine how to improve the productivity of administrative and managerial staff by introducing
robotic programs, artificial intelligence, or other new software additions to the existing system of
information support and automation of business operations accounting.

Guided by the results of a critical evaluation of scientific publications on this issue (Adamyk et
al.,, 2018; Chukwuani & Egiyi, 2020; Fernandez & Aman, 2018; Kaya et al., 2019; Lacurezeanu et al.,
2020), we summarize some of the organizational implications described by the authors and, by
building logical judgments, systematize our own vision of the expected results of increasing the
efficiency of digitalization of accounting.

To begin with, most businesses have all typical business operations and their accounting
automated by a basic software product. Improving its efficiency should ensure the automatic
generation of atypical reporting forms. For example, a “bot” or Al should set additional command
protocols for certain positions in the columns and lines of certain primary documents, which allow
the information reflected in these positions to be generated in other summary or final documents
of other management systems, responding to the request of responsible employees or to orders
from managers of different levels of management. This is how management reporting is digitized.

The next effect of improving the accounting digitalization system should be the ability to
automatically integrate data in one document from other management systems. It should be
possible to cross-use such e-documents as agreements, orders, invoices, bank statements or
payment receipts, etc. in the electronic sales management system, electronic project management
system, and electronic accounting management system. The procedure for generating, processing,
and archiving these documents should be defined in such a way that it is equally accessible and
equally informative for each system.

As a result of the transition to the use of software robots, the technical features of data transfer
and exchange must change. Information from the original document must be automatically
transferred or exchanged with other systems or departments of the company, such as the project
management system, sales management system, or enterprise resource planning system. Everyone
responsible for working with electronic documents in the mentioned system should receive a
notification or a special "tag" about the creation of a certain document in another management
system. Moreover, the label must have a functional status. In particular, it should not allow
completion, closure, or a period (shift, decade, month, etc.) without fulfilling the requirements for
the created document. The requirements for the document may be different - familiarization,
approval, control, etc. with the imposition of an electronic signature on their fulfillment. The
accumulation of received and unprocessed labels by responsible persons should be reflected in the
HR management system. In turn, the "bot" automatically monitors or registers KPIs, which can be
included in the module for accounting for the use of working time, fulfillment of labor standards,
and accrual of payments from the fund of basic and additional wages of administrative and
managerial personnel.
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Another consequence of implementing robotic software components is that accounting staff is
freed from the task of taxing primary documents. The basic program, if properly configured, can
successfully cope with assigning unique numbers and dates to invoices. And RPA or Al can
determine the level of priority of execution depending on the data contained in the contract
archives or payment calendar. The expected effect of this is the digitalization of the process of
controlling overdue payments on invoices. The same can be true for orders. Assigning unique
numbers and dates to invoices and determining the level of priority of execution depending on the
data contained in the contract archives or in the payment calendar will ensure automatic priority
execution of orders for which the company has received advance payment.

Setting up restrictive functions that prevent prompt repayment of an order or completion of an
invoice if the amounts specified in these documents will exceed the established receivables limit
for a certain period of time will be another bonus. This will protect against unreasonable growth of
accounts receivable with each subsequent reporting period. If accounts receivable are not digitized,
they will definitely accumulate. This is because the marketer is driven to increase sales and is not
too concerned about the cash flow to the company from these sales. If he needs to provide a
deferred payment to increase sales, he will offer it. And not because he is an unscrupulous
employee, but because he does not have information about the dynamics of accounts receivable.
And even if the marketer knows that the company is accumulating receivables, he does not always
understand the negative consequences of unreasonably overstating receivables. His job is to sell, so
he sells. And the restrictive function of the primary document, which is integrated simultaneously
into various management systems, will ensure coherence and interaction between various
company services and, as a result, increase efficiency and reduce the risks of negative
consequences of unreasonable management decisions at various levels of management.

A separate element of integrating “bots” into an automated accounting system is the ability for
administrative and management personnel and accounting staff to simultaneously work together
with documents and exercise remote control.

Remote access to work with documents and staff mobility allows you to process documents
without being tied to an office and a specific workplace or technical means, simply while
participating in exhibitions, fairs, conferences, negotiations with partners, etc. Collaborative work
with documents allows employees from other structural units who are responsible for the
operational accounting of certain business transactions to work with primary documents directly
from their workplace simultaneously with employees of other services. For example, a document
that formalizes the release of finished products from production and confirms their compliance
with technical specifications and quality standards can be worked on simultaneously by a quality
controller, a technologist, a shift manager, a storekeeper, and other responsible persons in the
shop, warehouse, and accountant’s office.

Also, remote control at every stage of working with a document becomes a reality. When
processing documents for transactions that last for a certain period of time and require additional
control from the manager’s account. This improves the quality of control, because before signing
the “inventory results act”, the manager can monitor the inventory remotely by remotely accessing
all stages of creating the inventory and identifying discrepancies.

Having thus systematized the expected effects of expanding the functionality of the accounting
digitalization system and based on the results of the literature analysis (Adamyk et al., 2018;
Chukwuani & Egiyi, 2020; Fernandez & Aman, 2018; Kaya et al., 2019; Gotthardt et al., 2019;
Lacurezeanu et al., 2020), we will determine the necessary quantitative parameters that will be
sufficiently informative for management personnel who will choose between software robots,
artificial intelligence, blockchain, or their combinations.

The most informative quantitative characteristic of an event, process, or phenomenon in a
company’s business activity that is relatively stable is a coefficient. A coefficient is a calculated
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number that can be obtained by dividing two absolute or average values, characterizing the ratio
of one absolute value to another. Therefore, the question arises of determining the list of absolute
values that will be the measurements that will characterize the effectiveness of the new software
solutions implemented in the automation system (Kaya et al., 2019).

The process of observing, recording, accumulating, and summarizing information about the
company’s business operations is carried out in compliance with the principle of periodicity.
Therefore, time is the absolute value that can be used to quantify the level of efficiency of the
digitalization of accounting. After all, with successful management, a company should show
positive dynamics of economic growth. This will be accompanied by an increase in the number of
transactions, which will undoubtedly lead to an increase in the number of transactions and
business processes. Accordingly, in the context of economic growth, the company cannot avoid an
increase in the volume of documents, while the time for processing them remains unchanged. As a
result, management must decide whether to increase the number of employees or modernize the
accounting software.

Thus, the next absolute indicator that should characterize the quantitative parameters of the
effectiveness of accounting digitalization is the physical volume of accounting documents. As a
result of integrating software robots into a functioning system of automated accounting
information processing, it is possible to reduce the number of primary documents or increase the
number of processed documents over a certain period of time, or simultaneously reduce the
number of primary documents and increase the speed of their processing.

And of course, the main absolute indicator is money. More precisely, it is a monetary measure
of the costs incurred by the company for processing accounting information and the costs to be
incurred for modernizing the company’s information environment by introducing a higher level of
digitalization of accounting.

Thus, time, number of documents, and cash costs are the key absolute indicators that can be
used to quantify the effectiveness of new software solutions implemented in a company. Two
more indicators can be determined based on reliability and security considerations. Reliability is
determined by the objectivity and adequacy of the data (Adamyk et al., 2018) and is associated
with a reduction in the number of errors made in documents containing information about
transactions and business processes. And security includes the assessment of potential threats,
risks, and weaknesses of the program, as well as the level of application of various security
measures (Gotthardt et al., 2019). Therefore, the absolute value of the number of errors and the
number of security measures used can enhance the information content of assessing the
effectiveness of accounting digitalization using Al, RPA, Big Data, or blockchain.

In general, the parameters that quantify the expected effect of the introduction of software
robots, artificial intelligence, blockchain, or their combinations can be expressed by the following
basic coefficients:

1. Time-saving ratio for processing primary documents. This indicator informs about the time
spent on processing one document and is calculated as the ratio of the number of standard time
units (time periods) to the number of processed documents. A standard unit of time can be an
hour, a working day (8 hours), a decade, a month, three months, etc. Its reduction because of
measures to modernize automated accounting information processing will indicate the level of
time savings and extensive efficiency. The inverse value of this indicator characterizes the physical
volume of processed primary documents for a standard period of time.

2. Error rate. This indicator informs about the number of errors per processed document per
standard unit of time and is calculated as the ratio of the number of documents with an error to the
number of processed documents. A decrease in this indicator will indicate an improvement in the
quality of information processing and intensive efficiency from measures to modernize automated
accounting information processing. The inverse of this indicator is the reliability ratio. It shows the
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number of error-free document processing per one error. Its growth will indicate an increase in the
reliability of error-free information processing and the level of leveling of the influence of the
human factor (fatigue, negligence, disorganization, low level of qualification, etc.)

3. Resource-saving ratio. This indicator informs about the amount of released funds per each
hryvnia of additional funds spent on the modernization of automated accounting information
processing and is calculated as the ratio of the absolute deviation of the costs of processing
accounting information before and after modernization to the costs incurred by the company for
the modernization itself and further maintenance of the programs used per standard unit of time.
Here, the standard unit of time is the annual period. The resulting indicator may indicate the
expected cumulative effect of the introduction of “bots” and artificial intelligence into the
digitalized accounting data processing system with each subsequent reporting period.

In addition to the number of cybersecurity measures taken, the security of software robots is
linked to other metrics and assessments, such as an assessment of the program’s compliance with
established security standards and norms, security testing results, encryption, monitoring, etc.
These parameters are of an engineering nature and cannot be adequately assessed by the
company’s management personnel. Therefore, such an assessment should be outsourced, which, of
course, will increase the company’s costs, which should be considered when assessing the resource
efficiency ratio.

Further research on approaches to improving the practice of making informed decisions
regarding the implementation of digitalized systems in the field of accounting may be aimed at
determining an integral indicator based on the above coefficients. Moreover, to build an integral
indicator using the above coefficients, it may be advisable to use a combination of stochastic and
deterministic approaches. The stochastic approach allows taking into account uncertainty and
randomness in the measurement of time-saving and error rates. These coefficients contain variable
factors that affect them, and it will be necessary to assess risks and calculate the probabilities of the
results obtained. After all, the data on the number of processed documents, the number of errors,
and the error-free processing of these documents are statistical in nature and may depend on the
complexity of the documents, the place of their preparation, the qualifications of the staff, the level
of organization of their processing, the technical capabilities of computer equipment, etc. In
contrast, the resource-saving ratio can be defined as a deterministic indicator, since it measures
specific monetary costs and can be calculated quite accurately. The combination of stochastic and
deterministic approaches to building an integral indicator based on the above coefficients will
provide a comprehensive analysis and evaluation of the effectiveness of the implementation of
software robots, artificial intelligence, blockchain, or their combinations. Such an approach will
allow considering both uncertainty and randomness in determining the coefficients and specific
measures of the impact on the organization’s work.

Thus, only the application of a holistic methodology for assessing the qualitative and
quantitative characteristics of software changes in the enterprise’s automated accounting
information processing system makes it possible to assess the level of efficiency changes and the
level of software reliability. As for the issue of assessing the level of security of such innovations, it
is beyond the competence of administrative and managerial personnel due to the lack of special
technical skills of accounting employees. Therefore, it is necessary to change the existing
approaches to the training of accounting personnel (Gotthardt et al., 2019) in the educational space
and organize systematic training to improve the professional suitability of staff so that employees
in the field of accounting, analysis, and audit do not feel threatened by the active use of Al, RPA,
Big Data or blockchain and see only new opportunities (Fernandez & Aman, 2018).
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5. CONCLUSION

The development of information technology and computer equipment opens new prospects for
increasing the efficiency of digitalization systems and expanding the scope of accounting
processes. Digitalization facilitates quick access to information, assists in the decision-making
process, and minimizes the level of errors made in the generation of reporting data. Improving the
quality parameters of basic automated accounting programs can be achieved by integrating
modern software innovations, such as software robots, blockchain artificial intelligence, or
methods of analyzing large amounts of data (Gotthardt et al., 2019; Jedrzejka, 2019; Kaya et al,,
2019; Korhonen et al., 2021). However, there are several limitations to the implementation of such
solutions related to the integration capabilities of the underlying programs, the need for additional
funding, the availability of suitable computers or other equipment, and the lack of special skills in
accounting and good management policies among administrative staff (Fernandez & Aman, 2018).
And for the successful implementation of software robots, artificial intelligence, blockchain, big
data, or a combination of them in basic automated accounting programs, technical, commercial,
ergonomic (Pavelchak-Danylyuk, 2014), and technological (Kaya et al., 2019) requirements must be
taken into account.

When choosing a software solution to improve the efficiency of digitalization of accounting,
one is mainly guided by qualitative characteristics, in particular: compatibility of software robots
with basic computer systems, increased speed of task execution, data exchange with other
software, ease of use, reliability, and security. However, when assessing the qualitative
characteristics, it is necessary to consider objective factors that do not always make it possible to
achieve the expected result. Among the mentioned limitations are uneven volumes and flows of
transactions (Wilson & Sangster, 1992), the presence of exceptions and the low ability of software
robots to automate them (Fernandez & Aman, 2018), still significant amounts of manual work
(Lacurezeanu et al., 2020), which leads to errors when entering credentials, as well as the static
nature of prescribed software algorithms and a low response to changes in the accounting
environment. Therefore, the choice of the best option for digitalizing accounting in an enterprise
should be based not only on qualitative criteria but also consider these objective limitations.

By integrating software robots and artificial intelligence into automated accounting systems,
businesses can increase the accuracy and speed of information collection and processing, reduce
costs, and make decision-making more objective. The implications of increasing the efficiency of
accounting data processing and expanding the scope of digitalization to more accounting
processes should be determined before deciding to modernize. In addition to the preliminary
assessment of the qualitative characteristics of the effectiveness of expanding the functionality of
digitalization of accounting, potential changes in quantitative parameters should be taken into
account. Quantitative indicators provide unambiguous information on the expected effect of the
introduction of software robots, artificial intelligence, blockchain, or their combinations into the
automated accounting information processing system. These coefficients include the coefficient of
time savings for processing primary documents, the error rate, and the resource savings
coefficient.

A promising direction for continuing research on the implementation of automated systems in
accounting is to use a combination of stochastic and deterministic approaches to building an
integral indicator. The stochastic approach allows us to consider uncertainty and randomness in
the volume of processed accounting information carriers and the probability of errors, while the
deterministic approach provides an accurate calculation of the costs of improving and maintaining
automated accounting systems. A comprehensive analysis that takes into account both approaches
will allow for assessing the effectiveness of the introduction of software robots, artificial
intelligence, blockchain, and their combinations, considering both uncertainty and specific
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dimensions of the impact on the organization’s work. Analyzing the impact of digitalization of
accounting on the information content of financial statements and changes in approaches to the
financial condition of an enterprise is another important area of research that can reveal how
digitalization affects the accuracy and availability of financial information, as well as the process of
preparing and analyzing financial statements.
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I'mariok Tapac, Ikpommga Birtaaiir, Hlkpommaa Hagia. Lludposizamiss Oyxraarepcbkoro 0064iky:
0co0AMBOCTi BIIPOBaJ>KeHH:I Ta omiHKa epekTusHOCTI. JKyphar Ilpuxapnamcokozo yHisepcumemy imeni Bacurs
Cmeganuxa, 10 (2) (2023), 45-58.

ABTOoMarmsaliia 00AIiKOBMX IIpOIleCiB IIPOIIOHY€ 3HauyHi IlepeBary, BKAIOYAIOUM MiABUIIEHHS
e(eKTMBHOCT] Ta 3HIKEHH: PiBHA MOMMAOK B 004ikoBMxX gaHmx. OgHaK yCIIiIlIHe BIIpOBaJ>XeHHsI HOBMX Ta
MoOJepHi3allis icHylounx KOMIT IOTepHMX IIPOTpaM y CUCTeMi OyXraATepchbKOro 001iKy BUMara€ BpaXyBaHH:
BapTICHUX, TexHiUHMX, IpodeciiiHux Ta ympasaiHcbkux ¢akropis. lle aocaigxenHs mae Ha MerTi
3abesrreun Ty BCeOIYHMIT aHaAi3 SIKICHNMX Ta KiABKICHUX ITapaMeTpiB, sIKi MOXYTb CTaTU OCHOBOIO IMPUIHATTS
pilleHb Opo iHTerpamiio B AiIO4i CHCTeMIU aBTOMAaTU30BaHOL o6po61<1/1 6yx1"a/lTepCbKI/IX AaHnx, Robotic
process automation, IIITy4HOro iHTeA€KTY, OAOKUEIHY 4 IX KOMOiHaITiiA.

IaTerpanis mporpaMHMUX poOOTiB i ITYYHOTO iHTEAEKTY B CHCTeMU OyXraATepCchKOTO 00AiKYy IPOIIOHYE
pi3Hi HepeBary IIOB'SI3aHi 31 CTBOPEHHSIM HeCTaHJAPTHOTO CepeAOBMINIA, Ae IIPUCKOPEHO (pOpMyBaHH:,
IIOKpallleHa Itlepejada Ta OOMiH TpaAnIiiiHO 004iKOBOIO iHpOpMaIli€I0 Ta3a paxyHOK iHTerparii JaHUX 3
IHINMX cucTeM yIpaBAiHHA, a TaKoX AdaHmMu. Lli BAOCKOHaJeHHs CIpuAIOTh e(PeKTMBHOCTI Ta HaAilfHOCTi
aBTOMAaTM30BaHOI CUCTeMU OyXraATepchbKOTo 00AiKy. BrmpoBaa>keHHsI mporpaMHIX KOMITOHEHTIB, TaKMX SIK
poboTn3oBaHa aBTOMaTHM3allisl IIpOLleciB i IMTY4HUI iHTeAeKT CIpPMIE BUBiABHEHHIO OYyXIaATepChKOTO
IIepCcoHaAy BiJ, PyTMHM IIOBTOPIOBAHMX OIlepaliil i 3abe3ledye aBTOMaTHYHE BCTAHOBJAEHHs IIPiOPUTETIB i
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MOCAiA0BHOCTI 004iKOBOI peecTpartii. IHTerpamnisa 60TiB B aBTOMaTU30BaHy CHCTEMY OyXIaATepPChKOTO 00AiKy
TaKOXX IIOAETIIy€ CIiABHMII AOCTYII A0 AOKyMEHTiB Ta 3a0esledye BigdaleHMII aBTOMAaTM30BaHUMN
MoHiTopuHr. lle mocmaioe B3ae€MoAilo MiX BigdizaMm Ta IOKpallly€ KOHTPOAb Ha/ oOllepalisiMy, SKi
noTpebyIoTh 404aTKOBOI yBaru 3 GOKy KepiBHUKIB.

Aas oniHKM e(peKTUBHOCTI TaKMX IIPOrpaMHMX pillleHb IIPOBeAeHO KPUTUYHY OLIHKY iCHYIOUNMX IiAX0AiB
AO BM3HaAYeHHs TUX sKICHMX IIOKa3HMKIiB, SIKi OUIKYIOTb OTpMUMAaTM IiCAsl BIPOBaA>Xe€HH: IIPpOrpaMHUX
iHHOBaLiil Ta 3aIllpOIIOHOBAHO AOIIOBHUTM KpUTepil pe3yAbTaTMBHOCTI KiAbKICHMMM IIOKa3HMKaMU cepe,
SIKUX MOXKHa BUAiAUTU Koeili€HT eKOHOMil 4acy Ipu oOpoOLi AOKyMeHTiB, KOe(ili€HT AOMyIIeHNX
IIOMI/AOK Ta KOQCI)iLIiGHT pecypcHOL €KOHOMII.

Y miacyMKy gaHOro A0cAigkeHHI OOIpyHTOBaHO HeOOXiAHICTh BpaxyBaHHs KiAbKiCHMX ITapaMeTpiB Ta
Koe(iITieHTiB, 3a AOMOMOIOIO SIKMX MO>KHA OLiHUTM e(PeKTUBHICTh BIIPOBaJ>XeHHs IPOTPaMHUX piIllleHb B
aBTOMAaTM30BaHi cucreMy OyxraaTepcbkoro o0aiky. PesyapTaTu migKpecaro0Th HeOOXiAHICTh MiAiCHOTO
migxoay 40 owiHKM eeKTMBHOCTI, HaAiffHOCTI Ta Oe3rexky nux pimeHs. [lokpalmeHHs TexHIYHMX 3HaHb i
HaBuaHH:S (PaxiBLiB 3 OyXraaTepchkoro 061iky ImoAo OmiHKM Oe3IleKM € BUPIIaAbHUMMU AASl YCIIITHOTO
BIIPOBaJ KeHH: Ta BUKOPVCTaHH: aBTOMAaTU30BaHMX CICTeM OyXTaaTepchKOTO O0AiKYy.

Karo4osi caoBa: 6yxraarepcbkmit 001iK, aBToMaTu3alis 004iky, epeKTUBHICTh IPOrpaMHMX PillleHb.



