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Abstract: According to the World Bank, on average 13% of state
budget worldwide goes to education, and a significant portion to
higher education, and governments are interested in spending
these funds productively. One of the generally accepted criteria for
the efficiency of a university is its position in international academic
rankings. We discuss the influence of the state financing
mechanism of universities on their ranking. And what are the main
mechanisms of state financing of universities in the world? We
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identified three main mechanisms: financing according to a formula
(a-type), performance-based financing (b-type) and financing by
negotiations (c-type). We have collected information about the
financing mechanisms of universities in different European
countries. Based on the results of the analysis, two main groups of
universities were formed: those who do not succeed in ranking (with
a- and b-type financing mechanisms), and those who lead in ranking
(first hundred). Such universities use a c-type financing mechanism
either alongside a- and b-types or as the main one. Based on the
results, we propose an effective funding mechanism for the
Armenian universities.

Keywords: higher education financing mechanisms, university
efficiency, financing according a formula, performance-based
financing, negotiated financing, Shanghai ARWU ranking, QS
ranking, THE ranking

JEL codes: G28, 123, 128

Research aims: To highlight the main financing mechanisms of
universities from the state budget, as well as to find the correlation
between the financing mechanism and the ranking of the university.

Research novelty: Higher education financing mechanisms

have been grouped and divided into three main types. Universities

financed by the results of constant negotiations with the
government have a higher ranking.

Introduction
In the modern world, one of the key resources for the
development of the economy and society is, of course, education,
the importance of which is constantly growing. Investments in
6



education - if they are effective - provide the conditions for the
appearance of innovative enterprises, which are the foundation of
an innovative national economy in nowadays world. It is for this
reason that work has intensified in many countries to create
national programs and roadmaps for the development and
modernisation of universities.

Now there are discussions on the development of a similar
project in Armenia, and recently the government approved the
concept of the Academic City (RA Government Resolution on
Approving the Concept of the "Academic City" Program). Moreover,
according to the state program for the development of education
until 2030, it is planned that at least 4 Armenian universities will be
among the top 500 universities in the world (RA Law on Approving
the "State Program for the Development of Education of the
Republic of Armenia until 2030"). On the other hand, we have
argued in one of our previous works (Mkhitaryan A., Khachatryan
N., 2019) that any doctoral educational programs in Armenia
largely depend on the volume of funding from the state budget, as
well as on the correct planning of postgraduate places by the
relevant Ministry. For example, in Armenia, the creation of one
state-funded research university based on the scientific potential of
the research institutes of the National Academy of Sciences could
have significant importance (Mkhitaryan, A., Begoyan, K., 2022). Is
the government ready to invest significant funds for the
development of the country's education and science system, are
there any ideas about the effectiveness of spending these funds, will
the university management principles finally be changed?



Unfortunately, none of the decision-makers at the political level in
Armenia have the answers to these questions.

There are numerous university rankings today, they use
different calculation methods, but none of them has escaped
criticism from the academic community regarding the results
presented. Nevertheless, university ranking has become an
inevitable reality of higher education systems around the world and
are playing an increasingly prominent role in the development of
strategies and decisions on the allocation of financial resources
(Goglio, V., 2016).

The most significant and authoritative international ratings
today are the Shanghai ARWU ranking and the British THE and QS
rankings, published from 2004 to 2009 in the form of a single THE-
QS ranking. We, in particular, use these rankings to assess the
dynamics of the efficiency and competitiveness of universities in the
modern market of educational services and scientific research.

Various authors, studying the funding issues of universities, did
not find a direct connection between the volume of funding and the
university ranking (Auranen O., Nieminen M., 2010). On the other
hand, it is important for the government to understand in what
volume, in what ways and under what conditions the university
should be financed in order to ensure its maximum effectiveness.
Therefore, in this study, we focused on public funding mechanisms
for universities.

The purpose of this study is to empirically verify whether there
is a relationship between state funding mechanisms and university
efficiency, which is expressed by the position of the given university
in international academic ranking.
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Research results
In today's world, the university funding model is not just a set

of instruments through which funds are distributed between donors

and recipients (which may include the state, students, researchers

and faculty), but also a set of mechanisms to achieve certain goals.

If public universities dominate the market of educational and

scientific services (which is the case in most countries of the world,

including Armenia), it is the funding model that is the most

important element of the overall strategy of university management.

The following main trends can be identified in the reform of the

system of financing higher professional education that is currently

taking place in Europe, Asia and America:

1.

Transforming the way in which public funds are allocated in the
education system. In order to make educational institutions
more responsive to the needs of consumers, some funds are
channelled to students and enterprises in the form of
government subsidised loans or tax credits, and some changes
are being made to the mechanisms for allocating direct
institutional support. In particular, the funding for teaching and
research is being separated; formula funding is becoming more
prevalent; and impact is an increasingly important factor in the
allocation of funds.

Intensive introduction of new technologies of open Internet
education or distance education, which objectively reduce the
costs associated with the provision of educational services. In
the long term, it may lead to the formation of a radically new
model of the university.



3. Diversification of funding sources, as well as establishing
partnerships with the business community, research centres
and organisations. There is a direct correlation between the
performance of an educational institution and the amount of
private funding attracted. The development of the co-financing
model makes it possible, on the one hand, to give more
autonomy in the management of financial resources to the
institutions themselves and, on the other hand, to improve the
quality of spending of the received budget funds.

So, educational activity in modern conditions is financed from
the following sources:

1) budgetary allocations (state and municipal);

2) incomes from paid educational services and related to the
educational process (sale of educational materials, provision of
accommodation, etc.);

3) funding received from companies - fees for organising and
conducting professional development programmes and individual
training programmes for current and future employees;

4) donations, sponsorship, other forms of non-refundable
investments by companies and individuals in education;

5) voucher system and other mechanisms of state support for
paid education;

6) other external sources of funding, such as grants from non-
profit and international organisations and loans;

7) self-financing (funds received from the provision of non-
core services - publishing, telecommunications, etc.);

8) educational credits of students.
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In most European countries, the share of public funding
dominates in university funding (Chernova E. G., Akhobadze T. D.,
Malova A. S., Saltan A. A., 2017). See Table 1.

All sources of university funding, except for state funding, have
their own institutional mechanisms control over the efficiency of
funds allocation. It is relevant to assess the effectiveness of
mechanisms for transferring public funds to universities. The
following mechanisms for the allocation of public funding were
identified by scientists (Pruvot E. B., Claeys-Kulik A.L., Estermann
T., 2015).

1. Budgetary allocations:

a) financing by a formula,

b) performance-based financing,

c) negotiated funding mechanism.

2. Project funding.

3. Other direct and targeted financing.

Financing according to a formula (a-type, or funding formula)
means a mechanism for determining the amount of university
financing using a mathematical formula. This formula includes the
number of students, number of publications and other indicators.
This financing mechanism allows for taking into account changes
over time, for example in the number of students, graduates or
staff. Performance-based financing (b-type) is a form of contracting
between the university and the government or public authorities.
This contract specifies the target indicators, which the university
undertakes to achieve by receiving a given amount of funding.

Unlike financing by a formula, it's based on future performance
rather than past performance. Thus, performance-based funding
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helps universities to move in a given direction. In implementing the
performance-based financing mechanism, the goals set for the
university may be specific for a given higher education institution
and more or less in line with its strategy.

Table 1. Structure of university funding in European countries

75% 100%

12



Where as:

State funding -

Students’ tuition fees

Other income

But it may be a consequence of the broader goals of the higher
education system and the research policy of the state. Targets can
be characterised as outcomes to be achieved, leaving it to the
university to decide how and which specific actions to be taken
within a certain period of time. Objectives can be formulated
qualitatively (e.g., to promote equal access of men and women to
leading academic positions) or quantitatively (e.g., increase the
number of women professors). Depending on the nature of the
goals and objectives, the procedure for assessing the achievements
can differ: it may take the form of discussions between the state
and the university while in other situations it may require data
collection.

The negotiating mechanism (c-type) refers to the historical level
of funding as well as all possible informal negotiating mechanisms
that are used. This mechanism, on the one hand, is the most non-
transparent of those considered, and on the other hand, it allows
to take into account the specific features of the university, in
particular its reputation, which is rather difficult to quantify and
therefore cannot be included in the other two mechanisms. These
funding mechanisms can be used to support both educational and
research activities. They can be used either separately or in
combination. The main funding mechanism is usually one of them

and one of them is an additional one.
13



The main idea of the study is to compare the financing
mechanism with its position in the rankings. We used the data of
the DEFINE project, dedicated to the analysis of existing funding
mechanisms for universities in Europe and opportunities to improve
their efficiency (Pruvot E., B., Claeys-Kulik, A., L., Estermann, T.
(2015). We have collected information about the European
universities that have been included in the rankings for the last 10
years. Specifically, we tried to find the following information:
the amount of funding for the university as a whole;
the share of state funding;
volume of funding for teaching and research;
volume of funds raised from third parties for research;
volume of tuition fees;
the number of students studying at the university;

AN N N N N RN

the number of staff employed at the university and the
proportion of academic staff;

<

presence of centres of excellence at the university.

Then we grouped this information concerning to each
university: the main financing mechanism (from the state budget)
and the university's position in the rankings 4, 5 & 6. Based on the
results of the analysis, three groups were identified, which are
described in Table 2.

In the first group we have mainly the universities from the top
100 in the rankings. This group of universities is characterised by
the use of c-type as the main mechanism. Financing mechanism
according to a formula (a-type) is mainly used as a secondary
mechanism. Teaching at this group of universities is financed
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primarily according to a formula and partly on the basis of a
negotiating mechanism (c-type). The second group is dominated by
universities from the second hundred of the rankings.

They are typically characterized by formalized financing
mechanisms, namely a-type financing as primary and b-type as a
secondary one. This group of universities either uses c-type
financing as a secondary mechanism or does not use it at all. In the
third identified group we have universities from the third, fourth or
fifth hundred of rankings. These universities do not use a
negotiation mechanism in general, they are characterized by formal
financing mechanisms (a- and b-types).
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Table 2. Descriptive characteristics of university groups

Group 1 | Group | Group 3
2
Position in First hundred 47 % 11 % 0%
ranking Second hundred 19 % 64 % 0%
Third hundred 20 % 17 % 29 %
Forth hundred 14 % 8 % 21%
Fifth hundred 0% 0% 50 %
Dynamics The position has 7 11 29
in the ranking improved
(%) The position has not 74 53 49
changed
The position has 19 36 22
regressed
Amount of Total funding per student 0,03 0,02 0,018
funding (mln €) | Total amount of funding 705 54 317
State funding per 0,02 0,01 0,009
student
Proportion of Share of public funding 60 49 49
selected sources | in the total funding of
in the total the university
funding (%) Share of public funding 55 48 50
for research of public
funding for research in
the volume of public
funding
Proportion of public 45 52 50
funding of public funding
for teaching in the
volume of public funding
Share of tuition fees in 24 28 36
the total volume of
funding university
funding

16



References:

1.

2.

© o

10.

11.

RA Government Resolution on Approving the Concept of the
"Academic City" Program, N 1802-L, 19/10/2023

RA Law on Approving the "State Program for the Development of
Education of the Republic of Armenia until 2030", HO-441-N,
16/11/2022

Mkhitaryan, A., Khachatryan, N., (2019). Effective Teaching
Strategy in Doctoral Programs, Review of Armenian Studies, vol.1,
pp- 198 - 208.

Mkhitaryan, A., Begoyan, K., (2022). Development of Doctoral
Studies Management Process in NAS RA, KATCHAR Scientific
periodical, vol. 1, pp. 139 - 153, 2022, DOI: 10.54503/2579-2903-
2022.1-139

Goglio, V., (2016 ) One Size Fits All? A Different Perspective on
University Rankings, Journal of Higher Education Policy and
Management. Vol. 38. No 2., pp. 212-226.
https://www.shanghairanking.com/rankings/arwu/2023
https://www.timeshighereducation.com/world-university-
rankings/2024/world-ranking
https://www.topuniversities.com/university-rankings

Auranen, O., Nieminen, M. (2010) University Research Funding
and Publication Performance. An International Comparison,
Research Policy. Vol. 39. No 6., pp. 822-834.

Chernova, E., G., Akhobadze, T., D., Malova, A., S., Saltan, A., A.
(2017.) Models of financing higher education and the efficiency of
universities, Education Issues, Moscow. No. 3, pp. 37-82.

Pruvot, E., B., Claeys-Kulik, A., L., Estermann, T. (2015).
Designing Strategies for Efficient Funding of Universities in Europe.
DEFINE Project Paper. Brussels: European University Association

17



FPUraArUSNh3UL UMrENRE3UL DhLULUULYNNUUL
UthuuuhUuitrh 64 <uvuLuuruuvvsrh
JuryuvhcuMh UhRG4 WUk UUUPL

Wunnd Ujuhpwpjwt
Yhunnipjniutiiph wqgwht whwnbdhw, F4UY nblwu,
$hq.-dwp.q.fe., dwulwy. nngbun

Nhdwuwnmwu dbyhu
dhiujniup hwdwuwpwu, Ypeniejwt pwnwpwywuntypjwu
ytunpnup nEYwywp, dwuywy.q.n., ypnd.

Pwuwlh pwnbp - pwpdpwgnyt Yppenipjwt Ppuwtuwynpdw
dbjuwupqdutip, hwdwuwpwuh wpryniuwybiwnieiniu, Shuwtuw-
ynpnud  punn pwuwdlh,  wpryniupwhbu - ppuwbuwynpnud,
pwuwlygwiht $huwtuwynpnud, Cwuhwjh ARWU Juplwuhy, QS
YwpQuuh2, THE Jupluuh

Lwdwouwphwihtu pwulyh wjjwiubpny’ wdpnne wotuwphnu
wbnwlwt pynigkih dhohtp 13%-p ninnynud £ Yppenugjwp, huly npw
qgquih dwup' pwpdpwgnyu Ypenypjwun, b Ywnwdwpniygniuubpp
owhwagpgnjwd Gu  wyn  dhongubip - wpryntwybinn - dwituubijnt
hwpgnw:  <wdwpuwpwup  wpryniwwybunnipjwu  jwjunpbu
punniujwd  gwihwuhgubiphg  dbyp upw nhppu £ dhowqquiht
wywntdhwlwu qupywuhoubipnid:

dnnwoénwd nwnuuwuppdlp B pnithbpph wbunwlwu
dhuwtuwynpdwt dbfuwuhgquh wgnbignieniup hwdwuwpwuubiph
JupYwuhoh  Jpw: buly npn"up  Gu  pnihbph whnwlwu
bhuwtvwynpdwtu  hhduwlwu  dGjuwuphqdubpu  wyfuwphnud:
Unwuduwgyt) tu Gup bpbp hhduwlwu dbfuwuhgqd' $huwtuw-
ynpnw pun pwuwdlh (a-nhwy), wpryniupwhbup $huwtuuwynpnid

18



(b-inpw) L Ppuwtuwynpnd pwuwlygnipniuutiph hpdwu ypw (c-
inhw):

<nnywdénud ubEpYuywgywsd Gu ypnwwlwu nwppbip Gpypubipp
hwdwuwpwuubph $huwtuvwynpdw dEfuwuhqdutiph Ybpwpbipjw
wnyjwiubip:  dbpndnyejwt  wpryniupubpny - wnwuduwgyb)  Gu
pnthtph  Gpyne hpduwywu  fjunwdp'  Jwplwuhoh  wnnuing  JGé
hwonnnipntt sgpwugwd (@ W b whwh Ihuwtuwynpdwu
dGjuwupqdutpny) U Jwplwuhoh wnwowwmwpubp (wnwohu
hwpjnipjuynd  pungpyywoutip):  dbpohuubipp hhduwlwuntd
Yppwnnw BU c-npwh htwtuwynpdwu dbfjuwuhqd® Gppbdu wju
hwdwnpbiny a- W b-nphwbph hbwn: Unwgwsd wpryntupubiph
hphdwu Jpw wnwowpyynw £ hwulywu hwdwuwpwuubph
dhuwtvwynpdw wpryntuwybun dbfuwuhqd:

Submitted: 03.02.2025; Revised: 19.02.2024; Accepted: 06.03.2025

19



DOI: https://doi.org/10.59503/29538009-2025.1.15-20

LEVERAGING BIG DATA FOR DIGITAL ECONOMIC
GROWTH: A COMPREHENSIVE ANALYSIS

Ani Arshakyan
Armenian State University of Economics, Ph.D. Student
arshakyanani96@gmail.com

ORCID ID: https://orcid.org/0009-0006-4017-2810

Abstract: This study examines the transformative impact of
big data on the digital economy, focusing on its role in driving
economic growth through innovation and data-driven decision-
making. Is analyzing the applications of big data in sectors such
as finance, telecommunications, and retail and discusses the
challenges associated with data management and infrastructure.
As a result of addressing these challenges, companies can utilize
big data to improve efficiency, predict market trends, and
maintain competitiveness. The results of the study highlight, that
while developed countries are leading the way in the adoption of
big data, countries such as Armenia have begun to recognize its
strategic value, although they face infrastructural and regulatory
challenges.

Keywords: Big Data, digital economy, data analytics,
economic growth, innovation, technology, market trends

JEL codes: 033, 031, C80

Research aims: to analyze big data's role in driving
economic growth, explore its application across industries,
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identify challenges and strategies for optimizing data use to
support informed decision-making and sustainable growth.

Research novelty: using strategic analysis of big data's
transformative role across economic sectors, emphasizing its
application in developing economies like Armenia and its
implications for sustainable growth.

Introduction

Big data is reshaping the digital economy, challenging
traditional economic models and driving growth. Defined as
large, complex datasets that require advanced processing
techniques (McKinsey & Company, 2011), big data offers
organizations the ability to gain insights that drive innovation and
efficiency. Laney’s (2001) "three V's" framework -Volume,
Velocity, and Variety -captures the scale, speed, and diversity
that define big data. Data's strategic value is often compared to
oil, underscoring its role in enhancing competitiveness and
supporting growth through refined strategies, cost reduction,
and improved customer experiences (Mayer-Schonberger &
Cukier, 2013).

Advances in artificial intelligence (Al), machine learning
(ML), and quantum computing are transforming big data
analytics. Al and ML, in particular, have enabled organizations to
analyze unstructured data, identify patterns, and predict trends,
making analytics more accessible and impactful. These tools are
enabling traditional industries to make data-driven decisions and
streamline operations.
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In Armenia, the finance and banking sectors are pioneering
the use of Al and ML for credit scoring and risk assessment.
However, limitations in high-performance computing resources
and a shortage of skilled Al professionals hinder wider adoption.
Addressing these challenges through targeted training programs
and partnerships with technology firms could accelerate
Armenia's progress in leveraging big data and advanced analytics
across diverse industries.

Research results

The global landscape of business has undergone a
transformative shift, with the ascendance of IT companies at the
forefront of market capitalization. This trend underscores a
fundamental change in the way value is generated and perceived
in the modern economy. At the heart of this shift is data - vast
volumes of it - that these organizations not only generate and
own but also utilize as the primary catalyst for business growth
and innovation.

The leading tech companies currently using big data
applications include Apple, Microsoft, Nvidia, Alphabet, Amazon,
Meta, and TSMC. Each of these companies integrates big data
into core business operations, impacting their market value and
industry influence.

As of September 2024, Apple, valued at $3.387 trillion, has
leveraged big data to improve user experience on its devices and
services, such as personalized recommendations and health
analytics. Microsoft, at US $3.043 trillion, provides Azure’s big
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data solutions, such as Azure Synapse Analytics and Data Lake,
supporting large-scale data storage and analysis needs. Nvidia,
valued at US $2.649 trillion, supplies GPUs critical for Al-driven
big data tasks, enabling complex data processing in various
industries. Alphabet, at US $1.944 trillion, empowers companies
through Google Cloud’s big data services, including BigQuery',
facilitating massive data analytics and real-time processing.
Amazon, valued at US $1.849 trillion, applies big data in its e-
commerce analytics and provides AWS services like Redshift and
Kinesis, which are widely used for data streaming and analytics.
Meta Platforms, with a market cap of US $1.294 trillion, rely
heavily on big data to refine user engagement on social media
and optimize targeted advertising. Finally, TSMC, with a
valuation of US $832.31 billion, is vital for data center hardware,
as its semiconductors support the infrastructure necessary for
big data operations (Ventura, 2024).

Each of these tech companies has a significant role in driving
digital innovation and transformation, impacting both the
technology sector and the broader global economy. These
companies integrate big data technologies into their products
and services, a strategy that fosters innovation and creates
steady revenue streams. They represent a shift in the tech sector
towards data-driven growth and recurring revenue models,
which offer greater stability and resilience against market
fluctuations. Their focus on big data has also differentiated them

1 BigQuery is a fully managed, Al-ready data analytics platform that helps you
maximize value from your data and is designed to be multi-engine, multi-format,
and multi-cloud.
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from traditional sectors, highlighting the growing value of data
analytics in maintaining market leadership.

According to projections, the total transaction value in the
Digital Investment market is set to reach a staggering US
$2,791.00bn by 2024. This growth is further expected to
continue at an annual growth rate of 6.19% from 2024 to 2027,
resulting in a projected total transaction value of US
$3,342.00bn by 2027. This indicates the growing popularity and
adoption of automated investment platforms (Statista, 2023).

The implementation of data-driven methodologies
empowers marketers to enhance their campaigns, attain a
competitive edge, and augment client pleasure. The continuous
development of the digital landscape will inevitably establish Big
Data analytics as a fundamental component of successful
marketing strategies, exerting a significant influence on the
future trajectory of the sector (Islam, 2024).

It is important to note, that the technologies required for
managing and developing intellectual property differ
significantly from traditional technologies and are of higher
value. IT professionals also possess a unique level of education
and expertise, warranting higher salaries compared to
traditional data analysts.

Despite the increasing importance of IT utilization by
organizations in the Republic of Armenia, many businesses
struggle to implement systems due to limited financial and
human resources. However, Armenian businesses are starting to
integrate data analytics into their marketing efforts, particularly

in industries like retail, banking, and telecommunications. For
24



instance, Armenian banks analyze customer transaction data to
tailor financial products and services to different client
segments. Telecom providers track usage patterns to create
targeted offers and service plans. However, broader adoption is
hindered by infrastructure limitations and a lack of specialized
expertise. Addressing these challenges could unlock new growth
opportunities for Armenia, enabling it to capitalize on big data’s
economic potential.

In the context of large-scale data collection and processing,
it is also essential to analyze market trends, such as customer or
transaction numbers and their potential evolution.

The banking and financial services industry generates and
processes vast amounts of data. Utilizing big data within the
banking sector can improve the organization and monitoring of
credit, fraud, operational, and integrated risk assessment
management systems.

To illustrate the dynamics of data collection and the potential
of large-scale data in the Republic of Armenia's banking system,
consider the bank client base, payment cards, and transaction
data. According to the Union of Banks of Armenia, the number
of payment cards in 2023, the number of bank clients increased
by 2,696 thousand compared to 2013, and by 16.3% compared
to the previous year. In the same period, customer accounts
increased by 6,116 thousand compared to 2013, and by 18.6%
compared to the previous year. In 2023, the number of payment
cards was 3,722 thousand, which increased by 2,159 thousand
compared to 2013, and by 16.9% compared to the previous year.
In 2023, 393,117 thousand payments were made with payment
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cards. Per transaction, which increased by 372,576 thousand
compared to 2013. and by 97.6% compared to last year (Union
of Banks of Armenia, 2024).

In this context, if we examine the telecommunications
sector, the telecommunications sector is indeed at the forefront
of utilizing big data, especially given the vast user data it
generates, which is crucial for driving decisions around
customer experience, operational efficiency, and fraud
prevention.

The financial impact of big data in the telecommunications
sector is significant. Studies indicate, that big data contributes
approximately 2.9% to a telecom company’s total profit margin,
highlighting the substantial return on investment for data-driven
strategies.

In Armenia, this is reflected in the growing adoption of data
analytics by leading telecom providers like Viva, Team Telecom,
and Ucom, though they face unique challenges in scaling these
initiatives due to infrastructure and regulatory constraints.

The analysis of Armenia's telecom subscriber base from
2013 to 2023 provides a clear picture of the sector's growth
dynamics and potential. The dynamics of mobile subscribers in
Armenia from 2013 to 2023 indicate an average annual growth
rate of 1.7 percent. According to 2023 data, the level of mobile
telephony penetration in Armenia is quite high, with 132 active
mobile phone cards per 100 people. An analysis of the growth
in mobile broadband wireless internet subscribers in Armenia
from 2013 to 2023 shows an average annual growth rate of 13.9

percent. The number of mobile broadband wireless internet
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subscribers currently stands at 16 per 100 inhabitants (Public
Services Regulatory Commission of the Republic of Armenia,
2024).

For Armenian telecoms, scaling up big data capabilities
could unlock new efficiencies and competitive advantages. For
instance:

1. Personalized Customer Offerings: By deepening data
analytics, telecom companies could further tailor services and
promotions, enhancing customer satisfaction and loyalty.

2. Network Optimization: Using data-driven insights for
proactive network management could reduce service
disruptions, especially as internet access continues to grow.

3. Fraud Detection: Expanding fraud detection capabilities
with advanced analytics could help mitigate financial losses and
strengthen consumer trust in a highly competitive environment.

In Armenia, the perception of data as a valuable resource is
evolving, reflecting a growing understanding that data has the
potential to actively contribute to economic value. In the financial
sector, the data collected by banks is often transferred to other
institutions as required by law, yet without direct revenue
generation. For instance, banks are required to provide data to
credit bureaus for free under regulations set by the Central Bank
of Armenia and various laws governing banking activities.
However, banks incur costs when querying these credit bureaus
and databases, as they still incur costs when accessing these
credit databases for their operational needs.
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Recent research on new business solutions by
telecommunications operators indicates, that they tend to
develop commercial products tailored to a generalized customer
base using big data insights.

As the use of big data expands, the need for robust
regulatory frameworks to protect individual privacy and uphold
ethical standards becomes increasingly pressing. The European
Union's GDPR has set an influential benchmark in this area,
promoting transparency and giving consumers greater control
over their personal information. While Armenia has made
notable strides in advancing its data protection regulations,
further refinement is necessary to address specific challenges
posed by big data, including issues related to data ownership,
data-sharing protocols, and penalties for data breaches.

Finally, for Armenian businesses, adopting ethical data
practices and establishing transparent policies is essential to
building and maintaining public trust. As data becomes a more
significant asset, companies face complex ethical considerations
around how they collect, store, and use information.
Implementing clear, transparent policies and strong security
measures will be vital for fostering a trustworthy data
environment, enabling both businesses and consumers to fully
realize the advantages offered by big data.
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Conclusion
The following are the main conclusions and recommend-

dations on the leveraging of big data to accelerate economic

growth and innovation in Armenia:

4

Big data plays an essential role in driving digital economic
growth, business model transformation, and efficiency
improvements across sectors.

Al-driven analytics has significantly expanded the potential of
big data, but challenges remain, such as high costs and a
shortage of skilled professionals in data science, artificial
intelligence, and cybersecurity.

Armenia's financial and telecommunications industries have
started to implement big data solutions, showing early
progress.

Limited digital infrastructure and a skilled shortage of
specialized professionals are barriers to broader adoption of
big data strategies in Armenia.

The Armenian government's use of big data in public
administration, particularly in the tax and customs sectors,
demonstrates the potential of data-driven governance.
Establishing robust data privacy rules similar to GDPR is
necessary to build trust and transparency in the country.
Implementing a robust data governance framework will
protect consumer privacy and build trust between business,
government and the public.

Prioritizing investment in digital infrastructure, expanding
data science and artificial intelligence training programs, and
encouraging public-private partnerships are key strategies
for Armenia to fully leverage big data.
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Creating a data-literate workforce and adopting scalable
technologies such as cloud computing will enable Armenia to
integrate more effectively into the global digital economy.

A more strategic focus on big data will contribute to
sustainable economic growth and strengthen Armenia's
status as an advanced digital economy.
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Abstract: This paper assesses digitalization levels within
Armenia’s government, business, and society, focusing on each
sector's readiness for digital transformation. Using the Global
Innovation Index (Gll), E-Government Development Index (EGDI),
and ICT Development Index (IDI), the study compares Armenia’s
progress with other post-Soviet countries for 2018 and 2020.
Findings indicate that Armenia’s business sector shows moderate
growth in digital adoption, while the government sector remains a
lower performer. Societal digital readiness falls in the middle tier,
with gradual improvement but limited access across all groups. The
study highlights the need for targeted policies to enhance digital
infrastructure, skills, and regulatory support, aiming to foster a
cohesive digital environment that strengthens Armenia’s innovation
and competitiveness.

Keywords: Digitalization, government digital transformation,
business  innovation, societal digital adaptation, digital
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Research aims: To assess the digitalization levels within
Armenian government, business, and society, identifying barriers
and opportunities for integration, to guide policy development and
foster a cohesive national digital transformation.

Research novelty: This research uniquely examines
digitalization across Armenia's government, business, and society,
providing a comprehensive, sector-specific analysis that reveals
distinct challenges and opportunities for cohesive digital
advancement.

Introduction

The digital transformation of the global economy has been
termed the "Fourth Industrial Revolution" or "Industry 4.0"
(McKinsey & Company). These sweeping transformations have
touched nearly all layers of society and economy. In response to
global shifts, various countries have had to devise strategic
digitalization programs to face new economic challenges and
leverage emerging opportunities. Nations like Germany, the United
Kingdom, Canada, China, and others have integrated such
initiatives into their agendas. Singapore's "Smart Nation" concept
(Smart Nation Singapore), encompassing pillars of a "Digital
Society," "Digital Economy," and "Digital Government," has also
become a focal point of research and discussion. The Eurasian
Economic Union has formulated a similar agenda (Eurasian
Economic Commission 2017)

The Republic of Armenia also adopted a policy to integrate with
digital transformation trends, leading to the introduction of the
"Armenian Digital Transformation Agenda 2018-2030" framework
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document by the Digital Armenia Foundation and Strategic
Initiatives Center in 2018 (Government of Armenia. (2018,
November 16). The Armenian Digital Transformation Agenda 2018-
2030 introduced by the Digital Armenia Foundation and Strategic
Initiatives Center. Subsequently, in 2021, the Armenian government
approved the "Digitalization Strategy of Armenia 2021-2025"
(Government of Armenia. (2021, February 11). Digitalization
Strategy of Armenia 2021-2025 (Appendix 1 of Armenian
Government Decision N183-L). Government of Armenia). Digital
technologies began permeating Armenia's economy as early as the
1990s, profoundly influencing nearly every economic sector. Digital
business solutions, especially within Armenia’s commercial banking
sector, became widely applied in the regulation and management
processes of the Armenian banking system.

Adopting digital technologies has influenced both the
organizational hierarchy of Armenian commercial banks and the
interactions among various stakeholders, including shareholders,
managers, suppliers, and customers.

Research results

There are various indicators used to assess the level of
digitalization in countries and economies. Among the most widely
applied indicators are the Global Innovation Index (Gll) (Cornell
University, INSEAD, & World Intellectual Property Organization,
2020), the Digital Adoption Index (DAI) developed by the World
Bank (World Bank. 2016), and the Digital Economy and Society
Index (DESI) (European Commission. (2020). Additionally, the ICT
Development Index (IDI), developed by the International
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Telecommunication Union (International Telecommunication
Union.2017) evaluates information and communication technology
infrastructure and access, assessing a country’s readiness to
participate in the digital economy. Another key measure is the E-
Government Development Index (EGDI), which is produced by the
United Nations to evaluate the development and accessibility of
digital government services, indicating the extent of a government’s
digital engagement with its citizens (United Nations. With
addendum on COVID-19 response. (2020).

These indices provide comprehensive metrics to evaluate digital
integration, technology adoption, and the overall readiness of
economies and societies for digital transformation.

This paper utilizes the Global Innovation Index (Gll), ICT
Development Index (IDI), and E-Government Development Index
(EGDI) to evaluate digitalization levels. The Gll measures innovation
capabilities, the IDI assesses ICT infrastructure and digital
readiness, and the EGDI examines the accessibility and
advancement of digital government services. A comparative analysis
of these indicators is conducted for the years 2018 and 2020 across
post-Soviet countries to understand regional digital progress over
time. This approach highlights variations in digital transformation,
technological adoption, and innovation capacity, offering valuable
insights into the readiness and development of each country’s
digital infrastructure within a shared historical and socio-economic
context.

The comparison of Global Innovation Index (Gll) scores
between 2018 and 2020 for post-Soviet countries reveals both
stability and shifts in innovation capabilities across the region.
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The Figure 1 presents the Gll growth rate (%) from 2018 to 2020
for post-Soviet countries, offering insights into the progress each
country has made in its innovation capacity and digital
transformation over this period.

1. Top Performers in Growth:

v" Turkmenistan stands out with the highest Gll growth rate,
indicating a significant push toward innovation, likely starting from
a lower base. This improvement suggests new initiatives or
investments in digital infrastructure and policy.

v" Uzbekistan follows closely, also showing a high growth rate,
which may reflect recent reforms aimed at enhancing innovation
capabilities, technology adoption, and governmental support for
digital transformation.

2. Moderate Growth:

v Georgia, Kyrgyzstan, and Armenia are next in growth rates,
demonstrating steady progress. Armenia, for example, has
implemented policies to foster a digital economy and improve ICT
infrastructure, reflected in its moderate GlI growth.

v' Lithuania and Belarus also show moderate increases,
signaling continued investment in innovation and digitalization but
from a more developed starting point than lower-ranked nations.

3. Slow or Minimal Growth:

v" Countries like Estonia, Kazakhstan, and Russia exhibit
relatively slower Gll growth rates. This slower pace could be due to
already high levels of innovation infrastructure, meaning that
improvements in GIlI scores may require more advanced or
specialized advancements.
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v Latvia and Ukraine show the lowest growth rates, which
could suggest either a plateau in innovation efforts or challenges in
further enhancing innovation frameworks and infrastructure.

Gll Growth Rate from 2018 to 2020 for Post-Soviet Countries
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Figure 1. Gll Growth Rate Analysis from 2018 to 2020 for
Post-Soviet Countries?

4. Overall Trends:

v" The growth rates illustrate a clear divide between countries
starting from a lower innovation base, which are seeing higher
growth percentages, and those with more established innovation
systems, where growth is more incremental.

v' The data highlights the dynamism in countries like
Turkmenistan and Uzbekistan, which may be laying the groundwork
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for long-term innovation, while countries with already mature
systems like Estonia and Russia experience slower but steady
development.

Now by examining the EGDI scores of post-Soviet countries in
2018 and 2020, we can observe the evolution of government digital
adoption and pinpoint specific areas for further advancement. The
EGDI evaluates both the capacity and preparedness of governments
to implement digital solutions for public service delivery. This index
combines three main components: the Online Service Index (OSl),
which assesses the extent and quality of e-government services
accessible online; the Telecommunication Infrastructure Index (Tl),
which evaluates the availability of ICT infrastructure, such as
internet and mobile connectivity; and the Human Capital Index
(HCI), which measures the population’s digital skills, education
level, and literacy, all vital for effectively engaging with digital
government services.

The comparison of E-Government Development Index (EGDI)
scores for post-Soviet countries between 2018 and 2020 highlights
the progress in digital government initiatives across the region.

1. Top Performers:

v' Estonia remains the leader in e-government across both
years, reflecting its highly developed digital government ecosystem
and advanced infrastructure. Estonia’s consistent top ranking
shows its commitment to innovative digital public services.

v' Lithuania, Russia, and Latvia also hold high positions,
maintaining strong scores in both years. These countries have well-
established online government services and infrastructure, which
support steady digital adoption in public administration.
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2. Moderate Growth and Stability:

v' Kazakhstan and Belarus rank in the middle tier but show
modest improvements from 2018 to 2020, indicating ongoing
efforts to strengthen e-government services.

v" Georgia and Ukraine also show moderate scores, suggesting
that while these countries have developed some digital
infrastructure, there may be room for further enhancement in
service accessibility and public adoption.

3. Lower Performers:

v Armenia, Azerbaijan, and Kyrgyzstan rank in the lower-
middle tier, with relatively modest EGDI scores. While Armenia
shows some improvement, its position remains limited by
infrastructure or digital literacy challenges that may slow broader
e-government adoption.

v' Tajikistan and Turkmenistan continue to occupy the lowest
ranks, with limited progress. These scores reflect ongoing
difficulties in developing digital government frameworks, likely due
to economic or structural constraints impacting ICT infrastructure
and service delivery.

4. Key Trends and Insights:

v Overall, Estonia and the Baltic states lead the way in e-
government development, with other post-Soviet countries at
varying stages of digital adoption. The gap between leading and
trailing countries highlights a digital divide within the region.

v Some countries, like Kazakhstan and Georgia, are steadily
advancing but may need focused investments to reach higher EGDI
levels, particularly in terms of online services and
telecommunication infrastructure.
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v The data reveals that countries with already high EGDI
scores tend to show stable growth, while lower-ranked countries
are struggling to make significant progress, indicating a need for
more foundational improvements in ICT and human capital.

We will now begin assessing the level of societal
digitalization using the IDI score. The ICT Development Index
(IDI) scores for 2018 and 2020 provide insights into the levels of
societal digitalization among post-Soviet countries. The IDI reflects
a country’s access to, use of, and skills in information and
communication technologies (ICT), giving a broad picture of digital
readiness within society.

1. Top Performers:

v Estonia consistently ranks as the leader, with the highest IDI
scores in both 2018 (78.2) and 2020 (80.0). Estonia’s high scores
reflect its advanced digital society, supported by strong ICT
infrastructure and widespread digital literacy.

v Latvia and Lithuania also remain near the top,
demonstrating well-developed ICT infrastructure and high digital
adoption among citizens. Both countries show slight increases from
2018 to 2020, with Latvia reaching 77.0 and Lithuania 75.5 in
2020.

2. Steady Improvements:

v Kazakhstan maintains its position in the upper-middle
range, with a small improvement from 70.0 in 2018 to 72.2 in
2020. This indicates ongoing efforts to strengthen ICT access and
digital engagement.

v Belarus and Russia also show incremental improvements,
moving from scores of 67.0 and 68.0 in 2018 to 70.5 and 70.3 in
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2020, respectively. These countries benefit from relatively robust
digital infrastructures but may face challenges in expanding digital
skills and access across all societal segments.

3. Middle-Tier Countries:

v Ukraine, Georgia, and Armenia occupy the middle ranks,
with scores that reflect moderate levels of ICT adoption and societal
digitalization. Ukraine moves from 66.2 in 2018 to 68.5 in 2020,
while Georgia and Armenia show steady growth, reaching 67.8 and
66.0, respectively, in 2020.

4. Lower Performers:

v' Azerbaijan, Uzbekistan, and Kyrgyzstan display lower IDI
scores, suggesting limited digital infrastructure and adoption levels.
Azerbaijan, for example, moves from 55.5 in 2018 to 57.0 in 2020,
reflecting slow but steady progress.

v' Tajikistan and Turkmenistan remain at the bottom of the list,
with minimal changes. Tajikistan shows a slight increase from 50.1
in 2018 to 52.2 in 2020, while Turkmenistan's score remains largely
stagnant, moving only from 48.0 to 50.0, indicating persistent
challenges in ICT development.

5. Trends and Observations:

v"Incremental Growth across the Region: Most countries show
modest growth in their IDI scores between 2018 and 2020,
indicating gradual improvements in ICT infrastructure, access, and
skills development.

v' Digital Divide: A significant gap remains between the top-
performing countries (Estonia, Latvia, and Lithuania) and lower-
ranking nations (Tajikistan, Turkmenistan), highlighting disparities
in digital access and adoption across the region.
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v Impact of ICT Policies: Countries with consistent
investments in ICT infrastructure, such as Estonia and the Baltic
states, show sustained high levels of digitalization. In contrast,
countries with limited ICT initiatives, like Turkmenistan, struggle to
keep pace.

Conclusion
This study examined the digitalization levels in government,

business, and society across post-Soviet countries, focusing on
Armenia, using key indicators: the Global Innovation Index (Gll),
E-Government Development Index (EGDI), and ICT
Development Index (IDI). The results show a clear difference in
digital progress within the region. Countries like Estonia, Latvia,
and Lithuania lead due to strong digital infrastructures, effective
policies, and high digital skills among citizens. On the other hand,
countries such as Tajikistan and Turkmenistan show minimal
growth, pointing to structural and economic obstacles to digital
adoption.

Armenia has made promising progress, especially in e-
government and societal digitalization, though it remains in the
middle range compared to neighboring countries. Despite some
success in digital business solutions, Armenia still faces challenges
in fully adopting digital practices across all areas. There is a clear
need for more investment in ICT infrastructure, digital skills
training, and focused policies to improve digital readiness.

This study suggests that a coordinated digital strategy across
the region could improve competitiveness and resilience. By
narrowing the digital gap and sharing successful practices, post-
Soviet countries can use digitalization to support sustainable
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development goals. Future research could look into how specific

digital policies impact economic growth and explore ways for

different sectors to work together to speed up digital

transformation in less advanced regions.
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Abstract: The strategy for financing general education in the
Republic of Armenia has undergone a phase of reforms in recent
years and has begun to be implemented based on the number of
classes formed in schools. However, the new operational financing
model, although unified for all schools and perhaps based on a
result-oriented principle, currently does not contribute to the
effective functioning of general education institutions in Armenia,
as it applies a uniform approach to the allocation of financial
resources. This article proposes ways to improve the current
financing system in general education by considering school
performance indicators and adopting efficiency-based approaches
to the distribution of public financial resources in the sector.
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KPI, financial efficiency of general education
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Research aims: To analyze and identify ways to improve the
current financing model applied in the general education sector in
the RA.
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Research novelty: The article proposes improvements to the
financing model used in Armenia’s general education sector by
introducing specific KPIs. These indicators allow for a more
accurate allocation of funding to schools based on the efficiency of
their educational outcomes.

Introduction

The share of education in public financial allocations in the RA
remains low. Over the past five years, government expenditures on
education in Armenia have fluctuated between 2.0 % and 2.4 % of
GDP. For comparison, education spending in OECD countries
averages around 5.0 % of GDP, while in 23 member states of the
EU, it averages approximately 4.5 %.

In this context, the Government of Armenia has undertaken
steps to implement a more effective financing model for general
education. In particular, Government Decree No. 1481-N, adopted
on September 22, 2022, enacted the “Procedure for Financing
General Education Institutions from the State Budget”, which
introduced several reforms. Previously, general education
institutions received increased funding for students with special
educational needs (SEN). However, practical experience revealed
that these financial resources were not utilized in a sufficiently
targeted manner, primarily being used to cover pedagogical and
psychological staff positions rather than addressing broader
educational needs (Arbidane I., Khachatryan N. 2024).
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Research results

The implementation of the new financing model of general
education is currently aimed at solving the problems of accessibility
of educational institutions. Schools that lack necessary adaptions
receive additional targeted funding to improve the physical
environment of school buildings and ensure access to education
(Decision of the Government of the Republic of RA 2022). The
Analysis indicates that inclusive education has been implemented in
various schools in Armenia for over 20 years (State Program for
the Development of Education of the RA until 2030"). However, the
physical infrastructure of most schools are mainly not adapted,
which is a serious obstacle to ensuring inclusiveness.

Under the new financing model, efforts are being made to
strengthen human resources. In the context of implementing
universal inclusive education, teacher assistant roles have been
introduced in all schools. Their role is to support teachers in making
lessons more interactive and participatory. According to the
current procedure, the financing model provides one teacher
assistant for every 10 % of enrolled students. The model also
foresees a mandatory school psychologist position in all educational
institutions (Procedure for financing general education institutions
from the state budget, 2022).

With the introduction of this new model, the state is making a
more substantial investment in inclusive education, clearly stating
that the type and extent of reasonable accommodation required are
determined through an assessment of the students’ educational
needs.
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However, on the other hand, the new financing model does not
significantly contribute to enhancing the efficiency of school
operations and fails to promote qualitative improvements in
educational outcomes.

According to the procedure for financing general education
institutions from the state budget, general education schools
operating in RA are financed by the state using the following
formula:

TA = ((EN x ER + MN x MR + SN x SR) x BLW + (EN + MN +
SN) x CHB + + HMU + ASWF + PEF) x 12 + HAA + MF + TC + SCE

where:

TA - total amount allocated to the institution for one year,

EN, MN, SN - the average annual number of classes in
elementary, middle, and high school, respectively,

ER, MR, SR - the average monthly number of teaching positions
per class in elementary, middle, and high school, respectively,
based on the institution’s curriculum,

BLW - the base level wage for one teaching position

CHB - the monthly additional payment for class supervision
(class head bonus),

HMU - the monthly additional payment to the head of the
methodological union,

ASWF - the monthly wage fund for administrative staff

PEF - the monthly financing amount for the pre-school section
(pre-school education fund),

HAA - the additional payment for staff working in general
education institutions located in high-altitude settlements (high
altitude allowance)

MF - the funding allocated for student meals,

TC - the compensation amount for textbook investment costs,

SCE - the school-wide expenses.
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Moreover, this financing approach, which is based on the
average number of classes, is standardized and applied uniformly
across all schools. However, on the other hand, one of the key
challenges in general education today is the high number of under-
resourced schools. In recent years, the average student enrollment
rate in the regions of the RA and in Yerevan has been approximately
65.6 %. Consequently, schools with under-enrolled classes receive
an advantage in terms of financing over other schools with
overcrowded classes, especially given the current focus in the RA
on optimizing the efficiency of state funding for general education
institutions. Furthermore, the current financing model for general
education in the RA is not integrated with schools’ performance-
based activities and, more crucially, is not part of a broader strategy
for advancing general education.

In this context, the application of key performance indicators
(KPIs) in the state financing of schools, as enshrined in current
legislation, plays a critical role. Thus, at all levels of education, KPIs
are established by introducing result-based financing mechanisms.

The development of a system of KPIs to assess the progress of
general education, along with a mechanism for determining funding
weights based on these indicators, aligns with the state’s strategic
priorities (Arbidane I., Khachatryan, N., Martirosyan, N., 2023).
Therefore, it is necessary to base state financing provided to
general education schools on the final results that the country’s
government pursues (Khachatryan N., 2022). As an example, such
strategic priorities may be the improvement of educational
programs (a), the increase in material and technical equipment (b),
the professional advancement of teachers (c), the increase in the

51



quality of inclusive education (d), the development of the network
of extracurricular services (e), the increase in the number of
teachers motivated by voluntary certification (f), the expansion of
students’ nutrition opportunities (g), the improvement of the
sanitary-hygienic and safe environment (h), the expansion of
participatory management (i), the improvement of the
accountability system (j), the growth of green education (k), the
expansion of the result-based incentive system (I). And in this case,
the extent to which the school has succeeded in implementing the
goals arising from the state priorities during the reporting period
will be taken into account, for which performance indicators are
used. Moreover, these indicators not only characterize the current
situation, but also assess the progress of general education
functions, which is extremely important for strategic management.

In addition, we propose to establish differentiated weights for
the priorities set for the progress of general education (see Table
1), which will not be adequately reflected in the calculations for
specifying the amount of state funding provided.

Based on this average coefficient of KPI performance, the
annual funding allocated to a general education school is
recalculated. The school does not receive 100 % of the base funding
amount, but only 68.3 %, as it failed to fully meet the strategic
progress indicators set for the reporting year. In this case, we
propose calculating the amount of state funding for the school
through the following steps (see Figure 1).
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Table 1. Suggested KPIs in general education schools

Key Performance Target )
Weight Indicators (KPls) Actual Coefficient
Improvement of
10 pts educational programs 9% 7% 0.78
Increase in material and
10 pts technical equipment 15% 10% 0.67
Professional
5 pts development of teachers 3% 2% 0.67
Improvement in the
quality of inclusive 4% 1.0
2 pts education 4%
Development of
2 pts extracurricular services 5% 3% 0.6

Growth in the number of
teachers motivated by

2 pts voluntary certification 12% 10% 0.83
Expansion of student
5 pts access to public meals 16% 14% 0.87
Improvement of sanitary-
hygienic and safe 7% 0.85
5 pts environments 8%
Expansion of
participatory 2% 0.67
2 pts management 3%
Improvement of the
5 pts accountability system 5% 2% 0.4
Growth of green
10 pts education 13% 8% 0.61
Expansion of the result-
10 pts based incentive system 7% 4% 0.57
0.683

Average weighted performance coefficient
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Figure 1. Adjustment steps for state funding of general
education based on KPI results’

Conclusion
The application of the new model for financing general

education in the RA presents certain advantages compared to the
previous one, as it clearly targets ensuring inclusiveness in schools
and expanding the qualitative composition of staff. However, on the
other hand, the new financing model does not stimulate the
progress of general education schools in line with the strategic
priorities defined by the state regarding education.

3 Composed by author
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In this context, the introduction of a performance-based KPI

system in general education becomes essential, as it creates the

opportunity to recalculate the funding limits provided by the

current financing model, based on the actual performance in
achieving the results defined within the framework of educational
progress.
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Abstract: The study presents the role, importance and
problems of accounts payable analysis in commercial organizations.
Questions were asked whether organizations can effectively manage
their accounts payable, reduce financial risks and improve the
overall financial condition. In particular, a study of the composition
and structure of the liabilities of Armenia International Airports
CJSC - accounts payable - for 2021-2023 was carried out, and
accounts payable turnover indicators were calculated. An analysis
of the ratio of accounts receivable and accounts payable was
performed and recommendations were presented for the
methodology for assessing the financial condition.
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Research aims: to conduct an analysis of the composition,
structure, and intensity of the accounts payable of the organization,
with presenting the impact of accounts payable analysis on
improving the financial stability and achieving strategic business
goals.

Research novelty: new approaches to improving accounts
payable management procedures have been proposed, which
contribute to increasing the efficiency of organizations' liability
processes and realistic financial risk assessment.

Introduction
Accounts payable are one of the main components of financial

management of any organization. Their analysis is important in
order to ensure the financial stability of the organization and
prevent possible risks (Emilia Brown. 2022). The applied
significance of accounts payable analysis is especially great in the
field of financial management and control of organizations. Today,
in the rapidly changing conditions of the economy, effective analysis
is carried out especially in the conditions of economic instability,
financial crises and global competition. Unscrupulous or unstable
analysis of accounts payable can lead to increased financial risks,
such as risks of non-fulfillment of predicted debts and financial
crises. Timely study of accounts payable helps to identify possible
risks that may be associated with debt obligations, such as risks of
delays or non-fulfillment of payments (R. Davidson 2020).
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These risks can negatively affect the activities of organizations,
which emphasizes the importance of effective analysis.
Comprehensive analysis of accounts payable can help organizations
improve their business processes by identifying opportunities for
improving economic efficiency.

Literature Review
Accounts payable analysis is presented from different

perspectives. Many authors and specialists have come up with their
studies and opinions on the analysis of accounts payable. Here are
some main trends and opinions based on studies and publications
in recent years (Babar Latif 2024).

Accounts payable is the amount of debt payable by a company
to other parties, which arises as a result of financial and economic
relationships. “Accounts payable analysis involves assessing the
financial condition of a creditor to determine its intended ability to
pay (Joe McGuire 2024). This process includes examining financial
statements, estimating projected cash flows, and assessing the
volume and type of liabilities. In addition, the analysis takes into
account the general state of the economy and possible disruptions,”
notes Michael Miller (Michael B. Miller, 2021).

Accounts payable analysis refers to the process of analyzing a
company’s accounts payable to understand their management
status, risks, and financial stability. This analysis is important
because it helps assess the structure and solvency of the company's
liabilities (Shihan Sheriff, 2023). The analysis examines the duration
of debt overdue payments and their causes. It examines how the
company is going to repay its debts, taking into account cash flows
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and other resources. Strategies are created for repaying debts,
taking into account long-term or short-term liabilities.

Furthermore, it assesses how debt repayment and cash flows
may change depending on the current financial situation (Dan
Brittner, 2021).

The methodology
The research used methods of analysis, comparison, and

systematic approach to identify the necessary results. Comparative
analysis compares data between different periods or between
budget and actual data to identify unexpected changes.

Comparative analysis of financial statements for different
periods examines significant changes and compares the financial
indicators of the organization. Financial Ratio Analysis: The debt-to-
equity ratio assesses the size of an organization's debts by
comparing them to the total size of its assets to assess their ratio
and the organization's financial stability.

Research results
Accounts payable analysis is an important component in the

financial management process of an organization. It helps to track
the existence of debts, assess their risks and ensure financial
stability (R. Davidson, 2020). We will present the importance and
problems of the analysis of accounts payable based on the data of
"Armenia" International Airports CJSC.*

* Financial statements and independent audit opinion of "Armenia" International
Airports CJSC, December 31, 2023,
https://www.azdarar.am/announcments/org/161/01502324
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Let's analyze the classification of the liabilities of the
organization under study, the changes in their composition and
structure over the past three years. Let's present the classification
of the liabilities of "Armenia" International Airports CJSC using
Figure 1.

2000000
1800000
1600000 B Long-term bank
loans
1400000
1200000 .
1000000 m Short-term portion
of long-term bank
800000
loans
600000 .
400000 u (;u rrgr?t profit tax
liabilities
200000
0
2023 2022 2021

Figure 1. Classification of liabilities of "Armenia” International
Airports CJSC for 2021-2023

On December 28, 2022, the company signed a credit line
agreement with Ameriabank CJSC. According to this agreement, the
maximum amount of the credit line is EUR 40,000,000, which was
provided at an annual interest rate of 6% and is subject to
repayment by December 23, 2025, in equal semi-annual
installments. In December 2023, accordance with the procedure
agreed with the bank, an additional repayment of EUR 20,000,000
of credit funds was made, as a result of which the credit line
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repayment deadline was accordingly reduced to 2024. December
23.

In order to secure bank loans, the company has fully pledged
its shares, bank deposits and cash. Therefore, long-term bank loans
were not recorded in 2023, and in 2022 compared to 2021 they
decreased by 66%, amounting to 6,670,702 thousand drams.
Current liabilities include the short-term part of long-term bank
loans, trade and other payables and current income tax liabilities.
The analytical process evaluates indicators characterizing the
intensity of accounts payable. These indicators are the turnover of
accounts payable, the duration of the turnover of accounts payable,
the share of accounts payable in current liabilities, and the ratio of
accounts receivable to accounts payable.

The Figure 2 shows, that accounts receivable exceed accounts
payable over the three years. In 2023, accounts receivable exceed
accounts payable by 69%, in 2022 by 18%, and in 2021 by 66%.
This indicates, that the organization can pay its accounts payable
through accounts receivable, but when accounts receivable exceed
accounts payable, the company's financial stability is at risk. There
may be problems with the collectability of receivables, which will
lead to solvency problems. The average duration of the
organization's receivables in 2023 was 24 days, and in 2022-2021 -
16 days, these indicators also indicate that problems with
collectability have arisen, which leads to an increase in the provision
for expected credit losses on receivables. This is a negative
indicator and the organization should take steps to improve the
collectability of receivables in order to be able to repay its payables
on time.

62



However, it is necessary to establish harmony between the
indicators of the intensity of payables (see Figure 3), otherwise their
separate discussion outside the system may have the opposite effect
and undermine the financial stability of organizations.
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Figure 2. "Armenia"” International Airports CJSC's
receivables and payables (thousand AMD)

The higher the ratio of receivables to payables, the more
financially vulnerable and unstable the organization is. In such
cases, it is necessary to develop a policy to optimize liabilities, taking
into account that any liability directly affects the company's
solvency.

In this regard, we attach importance to establishing normative
limits for the interchangeability of indicators of the intensity of
payables, based on the specifics of the activities of organizations,
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which will mitigate the risks of formation of liabilities of
organizations.

— Accounts payable turnover

|| The share of accounts payable in
] current liabilities

The ratio of accounts receivable to
accounts payable

Accounts payable intensity indicators

Figure 3. Ways to harmonize the intensity of accounts payable®

Conclusion
As a result of the analysis, we can state that accounts payable

help to understand the financial condition of the organization,
assess its solvency and financial stability. The analysis reveals
shortcomings in the financial process, that can be improved. The
analysis showed that accounts payable have a large specific gravity
among current liabilities. Therefore, the higher this indicator, the
greater the dependence on creditors, and difficulties in financial

5 Composed by authors
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stability are possible. In case of reducing it, the company can better
manage its current liabilities.

Consequently, the following recommendations can be made:

v" from the results of the analysis, it is obvious, that one of the
most important problems of the organization is the acceleration of
turnover, since the organization has a financial risk management

policy.

v' itis necessary to pay attention to the ratio of receivables and
payables and their growth rates, develop a strategy to increase the
collectability of bad debts, since a high indicator of receivables can
lead to financial complications for the companies.
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Abstract: Auditing as a science has progressed over the
centuries, overcoming the demands of the time and constantly
expanding its functions. Currently, the audit organization is faced
with the challenges of assessing the reliability of sustainable
development information.
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On the one hand, the sustainable development information
published in organizations is not yet clearly regulated, on the other
hand, the audit interpretations of ESG developments are still
awaiting their regulation.

The article makes recommendations aimed at improving the
formation of sustainable development audit opinions, which enable
stakeholders to form a reasonable opinion about the sustainable
development information published by organizations and make
sound decisions.

In particular, it is recommended to enhance information
sections, related to the credibility of the reporting of corporate
social responsibility of organizations, in addition to the traditional
sections in the audit conclusions. In order to increase the reliability
of the published reporting, it is recommended to also present an
audit opinion on the results of the organization's activities,
opportunities and possible risks of sustainable development using
ESG approaches.

Keywords: sustainable development, audit opinion, ESG
principles, international auditing standards, stakeholders

JEL codes: M41, M48

Research aims: the aim of the research is to identify the
specifics of auditing when assessing the reliability of sustainable
development results.

Research novelty: the research has proposed directions for
improving audit conclusions in the context of sustainable
development.
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Introduction

As for the word "audit", specialists interpret it in different ways.
The expression audit comes from the Latin translated, it means
"listening person." Back in the early Middle Ages, when the financial
inflows and outflows of the royal treasuries were under the control
of the monarchs, authority accountants regularly submitted reports
on the reliability of treasury cash flows, and the kings thus formed
an idea of the financial situation of their countries.

Surprisingly, in the Middle Ages, “audit” the concept was also
attributed to the spiritual school, where teachers instructed the best
students to “listen” to the answers of other students and express
an unbiased opinion about the progress of the class. Perhaps, to
this day, audit is primarily associated with an unbiased opinion, that
an experienced specialist voices for this or that client.

Therefore, it is no coincidence, that audit activities are
characterized by the characteristics of impartiality, independence
and professional quality. Naturally, all this also applies to the audit
of sustainable development, but in this case, certain peculiarities
are formed in terms of the organization of the audit, especially in
terms of the target areas of the audit opinion (Mnatsakanyan H.,
Gasparyan V. 2023). In particular, questions arise about what to
record in an audit opinion related to sustainable development:
impartiality of information or progress in sustainable development,
implementation of corporate social responsibility, or the
organization's consistency with ESG principles? (Magon, Renata
Bianchini, 2018).
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Literature Review

As a specific professional field, auditing was formed in England,
but before that, in different periods and countries, it was mainly
related to control operations. Thus, in the 2nd century BC in the
Roman Republic, the Senate controlled the treasury receipts and
disbursements, entrusting these functions to people with financial
literacy, who, although not considered state officials, were obliged
to report, especially on tax collection (Tsughuryan A., Grigoryan L.,
Arabyan G., 2023).

The beginning of the regulation of audit functions is considered
to be the beginning of accounting as a science. In Venice, Luca
Pacioli, in his work "Treatise on Accounts and Records" (1509),
presenting the double-entry system, noted that the highest body of
the Senate should severely punish fraudulent intermediaries and
accountants, therefore, their activities should be supervised by
independent specialists. The use of accounting registers as a basis
for audit evidence was regulated in England, when in the counties
of Oxford, Upton, and Wales, by virtue of the decree of 1324,
accounting registers where study was considered a mandatory
condition. And in Edinburgh in 1853, the Institute of Auditors was
founded, where the start was given to the regulation of documents
related to auditing activities.

In the 19th century, due to the rapid development of railway
construction, the formation of joint-stock companies, and the
expansion of the activities of insurance companies, the verification
of the reliability of the financial statements of organizations by
qualified accountants became a mandatory requirement. In this
regard, in 1844, a legislative act came into force in England,
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according to which joint-stock companies were required not only to
publish their financial statements, but also to present independent
audit opinions on the reliability of financial indicators. In 1896, the
Chamber of Auditors was founded in the state of New York, USA,
as a result of which certain requirements were put forward for the
formation of the qualitative characteristics of a public auditor and
obtaining a license to practice. In fact, from now on, every
accountant could not work as an auditor unless they had the
appropriate professional experience and had passed an exam to
obtain a license.

The first attempts at auditing took place as early as the 18th
century. For example, the professional accountant George Watson
(1645-1723) advised Scottish entrepreneurs to entrust the audit of
their accounting reports to a disinterested and independent third
party (another accountant). Such an approach was in many cases
quite effective, as it revealed the weaknesses of the business. Welsh
Dalot initiated the same process in the railway construction and
hotel business, proposing a special system of auditing, which is still
used in Great Britain in its main provisions.

History remembers as a scandalous incident the audit
conducted in the English "South Sea Company" (1720), which was
later called the "South Sea Bubble". The fact is that the company in
question, unable to repay its obligations to partners and not paying
dividends to shareholders, gave rise to independent audit checks,
which were later followed by the publication of a legislative act on
the mandatory annual audit of joint-stock companies operating in
the country.
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In France, a law on mandatory auditing was passed in 1867, in
Germany in 1910, and in the USA in 1937. Moreover, auditors were
called differently in different countries: In Great Britain, chartered
accountants, in the USA, public accountants, in France,
commissioners of accounting, etc. (Adams, C. A., Larrinaga, C.,
2019).

The requirement for auditing and publishing financial
statements in organizations was especially acute during the years of
the Great Depression. If until 1929, external and internal
stakeholders of the business were mainly interested in the reliability
of the formation of profit of organizations, then after the global
financial and economic crisis, the importance of information
presented on own assets, capital movements, assumed obligations,
and cash flows reliability also became important. The Securities and
Exchange Commission (SEC) issued a legislative act on mandatory
requirements for the presentation of an audit opinion in the same
year, specifying the format for drawing up the conclusion. Thus, it
became clear for what purpose the audit is carried out, which parts
of the financial reporting package of organizations it covers, who is
responsible for the reliability of the reports, and what is the role of
the auditor in the process of forming the opinion presented.

The creation of transnational companies (TNCs) in the mid-20th
century led to a demand for internationalization of auditing
activities, and already in the 1970s, the International Federation of
Accountants (IFAC), founded in New York, developed international
auditing standards and auditor codes of conduct, which, with minor
changes, are still in force today (Arbidane, |., Khachatryan, N.,
Martirosyan, N., 2023).
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Auditing activities in the newly independent Republic of
Armenia were regulated by a general law adopted in 2003. In the
late 90s of the 20th centuries, the Association of Accountants and
Auditors of the Republic of Armenia began to actively operate,
which aimed to regulate auditing activities in the private sector of
the economy (Hakobyan A., Tshughuryan A., Martirosyan G. 2023).
And in the public sector, auditing activities were regulated in 2010
with the adoption of the RA Law “On Internal Audit”. In 2012, the
“Chamber of Auditors” public organization was founded in the RA
as a public association of citizens of the Republic of Armenia,
citizens of foreign countries, stateless persons, and legal entities,
which began to operate with the status of a non-commercial
organization. The Chamber is a member of the Revenue Policy
Improvement Council of the RA Ministry of Finance and the Public
Council for the Implementation of Revenue Administration of the
RA State Revenue Committee. By joining the above-mentioned
councils, the latter participates in The Tax Code, tax-related legal
acts, and the implementation of amendments and changes to them,
as the most important platform for promptly raising issues that
threaten or hinder business and seeking possible solutions. In 2013,
the Chamber also established the permanent "Commercial Court"
arbitration structure, which is a body that assists in the resolution
of disputes in civil and other legal relations.

Results
The term “auditor” is also associated with the judicial process.
The point is that since the early Middle Ages, when examining legal
cases in the financial and economic sphere, reliable independent
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experts were invited to the court, whose opinions became “audible”
during the trial sessions, influencing the verdicts.

In addition to the financial sector, at the end of the 20th
century, auditing also occupied a unique place in other areas of
business. In particular, management auditing is currently widely
used, which, with its activities, contributes to increasing the level of
efficiency of the management system used in organizations. In this
case, the audit is already moving from the external field to the
internal environment of the organization's business and performs
its functions throughout the year, and not just once a year, before
the publication of financial statements. The activities are not limited
to financial sector audits, but encompass a broader range of
business, providing business owners with an independent and
impartial opinion on the level of efficiency of the organizations'
management.

The corporate governance culture has now led to the
requirement for large joint-stock companies to also apply
environmental auditing, the purpose of which is to communicate to
the public an impartial opinion on the extent to which a given
organization, while pursuing the economic interests of its business,
pursues the solution of environmental problems (Khachatryan N.
2024). And if the published conclusions state, that an organization
is circumventing environmental standards and is only striving for
“its own greatness” in terms of profit, then its business reputation
is questioned, thereby reducing the attractiveness of acquiring
shares (Li, Dayuan. 2018).

Currently, business quality auditing is also widely used in
practice, when the non-financial results of organizations’ activities
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are continuously monitored. This is especially evident in the service
sector, when independent assessment institutions publish expert
opinions on the activities and quality of services provided by a
particular  organization (universities,  tourism,  financial
intermediaries and other companies). The development of auditing
is currently facing the challenges of assessing the sustainable
development of organizations. The requirement for organizing
sustainable  entrepreneurship is considered relevant in
organizations, whether they are large or small. Traditionally, when
carrying out economic activities, organizations set themselves the
task of generating profit, increasing capital, and improving financial
capabilities, and in achieving this, they often bypass preventive
solutions to the negative environmental, environmental, and social
consequences of their own activities.

Today, the good reputation of organizations largely depends on
the level of organizing sustainable entrepreneurship. Society
demands that green entrepreneurship be organized in parallel with
traditional business, setting a task for organizations to publish
reports on sustainable development. Moreover, the circle of
beneficiaries of green entrepreneurship is increasing year by year,
including investors, lenders, suppliers of value-added business
participants, buyers, shareholders, etc. As a result, a green
entrepreneurship ecosystem is formed around organizations, the
accountability of whose activities plays an important role in decision-
making among beneficiaries (Tshughuryan, A., Khachatryan, N.,
2023).

In this regard, the organization of green entrepreneurship audit
is considered relevant, which, on the one hand, assesses the
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reliability of the sustainable development results report published
by organizations, and on the other hand, reveals the opportunities
and risks of green entrepreneurship development. However, it
should also be noted, that -currently the sustainable
entrepreneurship audit system has not yet received its final form,
which cannot be said about the audit of financial statements of
organizations. In this regard, the disclosure of approaches to the
organization of sustainable development results audit in the current
international auditing standards is important, which is still lacking
(Tshughuryan A., Grigoryan L., Hakobyan A., Bayadyan A. 2022).
In particular, specific attention is paid to the specifics of the
financial audit of green entrepreneurship, taking as an information
basis the Global Reporting Initiative (GRI), sustainable development
(SASB), as well as international financial reporting standards (IFRS-
S), the application of which creates an opportunity to organize a
sustainable activity audit and present audit conclusions (IFRS-ST,
IFRS-2, 2023).

It is remarkable, that the authors do not agree on what should
be the main target of a sustainable development audit. In particular,
some of them believe, that the cornerstone of the audit opinion on
sustainable development should be the assessment of the reliability
of the information presented (Magon, Renata Bianchini, 2018). The
other part contradicts this thesis, arguing that expressing an
opinion on the reliability of sustainable development information is
difficult for financial auditors, since such information is multi-
layered and relates not only to economic, but also to environmental,
social and governance aspects. Therefore, it is proposed to target
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sustainable development audit opinions to the performance of
corporate social responsibility undertaken by organizations.

The international “Audit of Financial Statements Prepared in
Accordance with a Special Purpose Basis” standard No. 800
indirectly addresses this issue. The auditor’s report on special
purpose financial statements includes an “Emphasis of Matter”
paragraph to notify users of the auditor’s report, that the financial
statements have been prepared in accordance with a special
purpose basis and therefore may not be applicable for another
commitment (IAS 800, 2016). However, this also does not fully
satisfy the requirement for forming an opinion on the reliability of
reports published by sustainable development organizations
(Arustamyan, L. 2024).

The scope of organizing an internal audit of sustainable
entrepreneurship is also important, when the tools of operational
and management audit reveal the opportunities for sustainable
development of organizations, ways to improve the efficiency of
green entrepreneurship management, and the potential for green
growth of business (Mkrtchyan, A. 2024).

Thus, from the analysis of the history of the development of
auditing, a number of conclusions can be drawn. First of all, audit,
due to its independence and professional potential, primarily
creates an atmosphere of trust in the business and public
community. In addition, nowadays it is no longer considered a mere
control tool, since it provides more expert assessments than
performs control functions. And, finally, as a result of the regulation
of auditing activities according to current international standards,
uniform procedures will be introduced everywhere, thus making
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each audit conclusion acceptable to both internal and external
stakeholders.

Assessing the credibility of
sustainable development KPIs

—  Consistency with ESG principles

Implementing corporate social
responsibility

sustainable development
|

|| Assessment of sustainable
development opportunities and risks

Audit opinion components on

Figure 1. Target areas of the organization's sustainable development
audit opinion®
Conclusion

In our opinion, the audit conclusion related to the sustainable
development of organizations should be formed in the following
main directions:

v Assessment of the credibility of KPIs on sustainable
development, if organizations present indicators that characterize
sustainable development developed by them in published reports.
Currently, sustainable development stakeholders require
organizations to publish key indicators related to green business,

6 Composed by authors
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which have measurability and comparison capabilities with previous
periods to assess the process of sustainable development. Here, the
audit should present how well-founded and credible these KPIs are.

v Confirmation of the organization's consistency with ESG
principles, in our view, is also a key direction when preparing an
audit opinion on sustainable development (see Figure 1).
Stakeholders are interested in how much the organization
demonstrates a comprehensive approach to environmental, social
and effective management improvement issues. In this regard, the
auditor expresses an opinion on the firmness of following the ESG
policy adopted by the organization.

v" We also consider the presentation of an outlook on the
degree of implementation of corporate social responsibility as a
matter of concern to the organization's sustainable development
component of the audit opinion. The auditor must present a
credible position on the extent to which the organization has been
consistent in fulfilling its social obligations, which is of particular
interest to public stakeholders.

v" The interpretations of the realization of the opportunities
for sustainable development of organizations and the associated
risks, which are also included in the currently published reports,
also need audit assessments, and therefore will be subject to audit
assurances in the conclusions.
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Abstract: Sustainable development strategies aim to balance
economic growth, social inclusion, and environmental protection to
meet present needs while safeguarding the ability of future
generations to fulfill their own. Effective implementation of these
strategies necessitates transparent governance and strong financial
control mechanisms, with auditing emerging as a pivotal tool in
managing risks, improving governance, and achieving Sustainable
Development Goals (SDGs). Historically, audits have focused
primarily on financial processes and reports. However, today’s
audits encompass environmental, social, and governance (ESG)
factors, providing a more comprehensive evaluation of
organizational practices. This research investigates how financial
control mechanisms, including internal and external audits,
accountability, and transparency, play a critical role in sustainable
development initiatives.
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Research aims: The primary goal of this research is to analyze
how sustainable development principles influence financial control
systems, particularly focusing on the role of auditing in ensuring
effective implementation of sustainability strategies. Specifically, the
study examines how financial mechanisms, such as internal and
external audits, contribute to transparency, accountability, and the
achievement of the SDGs. By evaluating the role of auditing in
financial decision-making processes and sustainability practices, the
research aims to provide insights into improving governance
structures that align with sustainable development goals.

Research novelty: This paper’s contribution lies in its novel
approach to understanding the intersection of financial control
mechanisms and sustainability practices. While audits traditionally
focused on financial performance, the expansion of auditing to
include environmental, social, and governance (ESG) factors is
relatively recent and critical in shaping the future of sustainable
development. This research not only investigates the role of
auditing in implementing sustainable strategies but also highlights
the importance of evolving international standards and frameworks
such as the EU Taxonomy and IFRS Sustainability Standards.
Moreover, it addresses the emerging concern of greenwashing and
how auditing serves as a safeguard against misleading sustainability
claims.

Introduction

Sustainable development has become a cornerstone of modern
economic, environmental, and social policies, focusing on creating
an inclusive society, protecting the environment, and fostering
economic growth that does not compromise future generations'
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needs. However, achieving sustainable development requires more
than just good intentions; it demands strong governance,
accountability, and transparency. One of the critical components in
ensuring that sustainable development strategies are executed
effectively is financial control, especially auditing. Auditing provides
a mechanism to assess and evaluate an organization’s adherence to
sustainability principles and ensures that financial resources are
allocated responsibly. Traditionally, audits focused on financial
reports and processes.

However, as the importance of environmental, social, and
governance (ESG) factors in organizational decision-making has
increased, auditing now encompasses these non-financial elements.
The role of auditing in sustainable development is indispensable for
managing risks, increasing transparency, and ensuring
organizations’ accountability towards stakeholders. Through
independent evaluations, audits can help identify discrepancies,
mitigate risks, and improve governance structures, thus fostering a
more sustainable future.

One of the key functions of financial control in sustainable
development is ensuring both financial and non-financial
accountability. For example, sustainability accounting standards
such as GRI (Global Reporting Initiative) and IFRS Sustainability
Standards require organizations to report not only their financial
indicators but also their environmental and social impacts (GRI,
2022).

Although these requirements have good intentions, they do not
always ensure true transparency. There are many companies that
include ESG (Environmental, Social, Governance) data in their
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reports but do not actually apply these standards. For example,
some oil companies fund renewable energy projects, but their main
profits continue to rely on fossil fuels.

Financial control mechanisms enable public authorities and
financial institutions to regulate and monitor the direction and
effectiveness of sustainable investments.

For example, the European Union has introduced the EU
Taxonomy for Sustainable Finance, which defines the criteria for
green investments and monitors their compliance (EU Taxonomy for
Sustainable Activities).

Many banks and investment funds remain cautious about
financing green projects, as many of these do not provide long-
term profitability. Moreover, access to such financing is limited in
developing countries.

The methodology

The methodology used in this paper combines qualitative
research methods, including a literature review and case study
analysis, to explore the role of auditing in promoting sustainable
development, to analyze the effectiveness and challenges of
sustainable finance instruments, such as green bonds and
sustainability-linked loans (SLLs), in fostering environmental and
social sustainability. The literature review examines theoretical
frameworks related to auditing, financial control, and sustainable
development, focusing on studies that discuss the integration of
ESG factors into auditing practices. By synthesizing findings from
both theoretical and empirical research, the paper offers a
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comprehensive understanding of how auditing can facilitate the
realization of sustainable development goals.

The focus is on the role of financial oversight and the integration
of Artificial Intelligence (Al) in improving transparency,
accountability, and risk management in sustainable finance.

Research results
Financial risks related to sustainable development may include
the consequences of climate change, market volatility, and
violations of environmental regulations. (Deniz A. Appelbaum,
Alexander Kogan, Miklos A. Vasarhelyi, 2017).

The application of Artificial Intelligence (Al) and big data
analytics can serve as effective tools in this field. However, caution
must be exercised to ensure that the use of Al does not lead to
unnecessary automation without expert involvement. For instance,
if a system autonomously determines which companies are “green,”
there is a risk of misclassification or bias in the evaluation process.

The integration of Al into auditing and control processes
contributes to faster identification of risks and increases the
efficiency of predicting financial irregularities.

Financial control is one of the most essential tools for
sustainable development, ensuring not only economic stability but
also a high level of accountability and effective risk management.
(Bebbington, J., & Larrinaga, C. 2014).

There are several green financing instruments that promote the
implementation of beneficial projects. See Table 1.
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Table 1. Comparative analysis of green financing instruments

Tool Description Examples
Green Special bonds that target Apple Green
bonds environmental projects such as Bonds, World Bank
renewable energy, water Green Bonds

management projects, and
energy-efficient infrastructure.
Sustaina- Loans that are tied to a BNP Paribas
bility-linked | company's ESG (Environmental, | Sustainability-

loans Social, Governance) Linked Loans
performance. If a company
improves its sustainability
metrics, the loan interest rate
decreases.

Green bonds have gained significant popularity in financial
markets over the past decade. They are investment instruments
through which companies and governments raise funds to
implement sustainable development projects. (Green Bonds: An
Overview 2018).

The effectiveness of bonds depends on monitoring and
accountability mechanisms. There are cases where organizations
utilize green bonds without actually ensuring the environmental
benefits of their projects (“greenwashing”). For example, in 2019,
some major energy companies were financed through green bonds,
yet their primary revenues continued to rely on fossil fuels. (Green
Bonds Mobilising the Debt Capital Markets for a Low-Carbon
Transition 2015) OECD.
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Green financing instruments have advantages and

disadvantages relative to each other (see Table 2).
Table 2. Analysis of the advantages and disadvantages of green
financing instruments

Tool Advantages Disadvantages

Green Long-term financing that There are

bonds supports environmental greenwashing risks
improvement. Support from that can undermine
governments and international the actual impact.
financial institutions enhances There is no clearly
credibility. defined mechanism

for assessing the
impact of projects.

Sustainab | Creates financial incentives for Access is primarily

ility - companies to improve available to large

linked sustainability standards. Reduces | companies with ESG

loans interest rates in case of ratings, while this
improved ESG performance. mechanism is often

inaccessible to small

businesses.

These two sustainable financing instruments each have their
own advantages and limitations. Green bonds can have a significant
environmental impact, but their effectiveness heavily depends on
robust monitoring to avoid greenwashing. On the other hand,
sustainability-linked loans provide clearer incentives for companies
to improve their sustainability performance, but they are mostly
accessible to large corporations.
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Artificial Intelligence (Al) plays a crucial role in the field of
financial oversight for sustainable development by enhancing
resource management efficiency, increasing transparency, and
ensuring long-term economic sustainability.

1. Improving data analysis and reporting

Artificial Intelligence (Al) enables financial institutions to
effectively process and analyze large volumes of data related to
Environmental, Social, and Governance (ESG) factors, leading to
more accurate sustainability reporting and compliance. (Corina
Wipfler, 2024) The integration of Al into data analysis significantly
improves the accuracy and efficiency of sustainability reporting,
ensuring that financial institutions can more effectively meet
regulatory requirements and stakeholder expectations.

2. Improving risk assessment and management

By using artificial intelligence (Al), financial institutions can
better assess and manage sustainability-related risks, such as the
impact of climate change and regulatory changes, leading to more
informed investment decisions.

3. Increase in Transparency and Efficiency

Artificial Intelligence (Al) contributes to greater transparency
and efficiency in financial operations by automating processes and
providing real-time insights into sustainability performance,
thereby enhancing trust among stakeholders. (Yue Zhao, 2024).

4. Support for Sustainable Investment Strategies

The use of Artificial Intelligence (Al) in investment strategy
awareness ensures that capital is allocated to projects and
companies committed to sustainability, thereby ensuring positive
environmental and social outcomes.
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5. Regulatory Compliance Enhancement

Artificial Intelligence (Al) helps financial institutions navigate
complex regulatory landscapes by managing compliance
requirements and automating reporting processes, thereby
reducing the risk of non-compliance. The application of Artificial
Intelligence (Al) in regulatory compliance not only minimizes the
risk of penalties but also enables institutions to quickly adapt to
evolving regulations while maintaining their commitment to
sustainable practices.

6. Promotion of Financial Inclusion

Through innovations in Artificial Intelligence (Al), financial
services can be extended to marginalized communities, enabling
financial institutions to help reduce inequality and promote
inclusive economic growth, which are key aspects of sustainable
development.

Financial control in sustainable development involves the
implementation of mechanisms such as auditing, accountability, and
transparency to ensure the efficient use of resources and the
achievement of intended goals.

Strong financial control mechanisms are crucial for preventing
the misallocation of funds and building public trust in sustainability
initiatives. (see Table 3)

The introduction of these mechanisms ensures responsible
management of sustainable development projects, fostering
credibility and attracting further investment.

92



Table 3. Financial control mechanisms in sustainable development

Mechanism

Description

Connection to
Sustainable
Development

Internal Audit

Conducted within
organizations to assess
the effectiveness of

Contributes to the
effective
implementation of

compliance.

internal controls. sustainable
strategies.
External Audit Independent evaluation Enhances
of financial statements organizational
and regulatory financial

transparency and
accountability.

Accountability

The organization's
obligation to report,
explain, and be
answerable for its
actions. Regular
reporting to
stakeholders.

Allows for the
assessment of the
real practical impact
of sustainability.

Transparency

Openness in exchanging
financial information with
stakeholders and the
public.

Promotes legal and
ethical conduct.

Auditors act

as trusted third parties who assess an

organization’s behavior and accountability in the context

sustainability. Their main roles include:

v" Ensuring an independent and objective evaluation,
v" Identifying shortcomings and risks,
v" Proposing improvements for strategic decision-making.
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According to the study by Martinez-Ferrero, Garcia-Sanchez,
and Garcia-Benau (2021), organizations that implement
independent assurance of sustainability reporting are more
effective in formulating and implementing sustainable policies.
Assurance increases the reliability of reports for stakeholders and
promotes responsible governance.

Auditing is a powerful tool for building trust. It helps not only
management to make informed decisions but also external
stakeholders-investors, the public, and regulatory bodies - to assess
the organization’s actual impact on sustainable development
(Simnett, Vanstraelen & Chua, 2009). (Table 4).

Table 4. Value provided by the audit of beneficiaries

Stakeholder Value Provided by Auditing
Organization Improved strategic management and risk
Management management

Investors Assurance regarding the company’s

sustainability practices

Society Awareness of the organization’s social and
environmental impact

Regulatory Bodies A helpful tool for verifying compliance with
laws and standards

International experience shows that independent auditing of
sustainability reports is becoming a standard requirement. For
example, in Germany and the Netherlands, organizations are
mandatorily subjected to external verification according to GRI
standards (Global Reporting Initiative, 2021). According to the latest
research by KPMG, around 79% of organizations worldwide include
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sustainability reports, with a significant portion being subject to
third-party auditing (KPMG, 2022).

To enhance the effectiveness of sustainability audits,
international auditing bodies have issued new guidelines. In January
2025, the International Auditing and Assurance Standards Board
(IAASB) published the International Standard for Sustainability
Assurance 5000, aiming to increase the rigor and consistency of
assessing companies' ESG requirements. These guidelines help
prevent "greenwashing" and ensure that the reported data is
reliable (Simon Jessop, Virginia Furness. 2025).

Furthermore, the US Environmental Protection Agency (EPA)
has initiated audits of renewable fuel producers to verify the
authenticity of their reported feedstock. This action addresses
concerns about potential fraud related to sustainability
requirements, emphasizing the need for thorough auditing to
maintain the integrity of environmental initiatives (Leah Douglas,
2024).

We think that auditing is indispensable for sustainable
development. By providing independent verification of sustainability
efforts, auditors help build public trust and encourage
organizations to adopt real and effective ESG practices. The
evolving guidelines and increased oversight by auditing bodies
further strengthen the reliability of sustainability reporting, which
is crucial for informed decision-making by stakeholders and the
successful implementation of global sustainability goals.

Audit provides the ability to assess and monitor the effectiveness
of green finance programs. This is crucial as it ensures that the
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programs achieve their goals and have a positive impact on the
environment.
Conclusion

Sustainable financial control is no longer a peripheral concept
- it is now a core pillar of responsible economic development. As
green finance instruments such as green bonds and sustainability-
linked loans (SLLs) gain momentum in global markets, it becomes
increasingly vital to ensure accountability, transparency, and risk
management through robust control mechanisms.

However, the growing threat of greenwashing, limited access
for small and medium enterprises (SMEs), and the lack of clearly
defined impact assessment frameworks indicate that financial
oversight must evolve alongside innovation. Instruments alone are
not enough - effective financial supervision, based on international
standards like GRI and IFRS Sustainability Standards, must
accompany them.

Moreover, the integration of Artificial Intelligence (Al) and big
data analytics into sustainable finance offers a powerful opportunity
to enhance data accuracy, real-time risk assessment, ESG
reporting, and regulatory compliance. By automating processes
and enabling inclusive access to financial services, Al technologies
also support financial inclusion and inclusive growth, aligning
investment portfolios with long-term sustainability goals.

In conclusion, auditing plays a crucial role in ensuring that
organizations are accountable for their sustainable development
practices. Through the independent and objective assessment of
ESG factors, audits contribute to building public trust, preventing
greenwashing, and ensuring that financial resources are allocated
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efficiently and effectively. The growing importance of sustainability
audits, fueled by international regulations and global standards, is
essential for achieving sustainable development goals. The research
also emphasizes the need for continuous development in auditing
practices to adapt to evolving challenges and emerging standards
in sustainability reporting.

Additionally, the paper underscores the importance of financial
institutions and organizations to implement robust auditing
practices, particularly in green finance, to mitigate risks associated
with misleading environmental claims and ensure that investments
align with true sustainable development objectives. As the demand
for transparent and reliable sustainability reporting grows, auditing
will remain a key mechanism in driving corporate responsibility and
accountability in the pursuit of a more sustainable future.
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Abstract: The study explores the significance of Corporate
Social Responsibility (CSR) audits in enhancing the financial stability
and sustainability of organizations. CSR audits help assess the
effectiveness of a company's social, environmental, and ethical
initiatives, ensuring that they align with both organizational goals
and societal expectations. The research examines how CSR audits
contribute to improved transparency, reduced financial risks, and
better long-term financial performance. By analyzing CSR practices
in various organizations, the study highlights the direct correlation
between comprehensive CSR auditing and organizational stability.
The findings indicate that organizations with effective CSR audits
tend to have stronger brand reputations, improved employee
morale, and better financial outcomes. The study concludes with
recommendations for integrating CSR auditing into corporate
strategies, enhancing transparency, and mitigating risks to
strengthen overall financial health.

Keywords: CSR audit, social responsibility, environmental
impact, economic sustainability, company ratings, external audit,
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Research aims: The goal of this study is to conduct an analysis
of CSR auditing, examine its impact on improving the financial
stability of organizations, and present the process and importance
of CSR auditing in enhancing organizational practices.

Research novelty: the study introduces new approaches to
CSR audit procedures, contributing to improving the effectiveness
of companies' social responsibility processes and realistic social risk
assessments.

Introduction
Corporate Social Responsibility (CSR) is considered one of the

key components of business practices today. It is a critical factor
that focuses on a company's ability to contribute positively to the
community and the environment, while also achieving its economic
objectives. The process of CSR auditing has gained significant
attention in the last few decades, due to its importance in assessing
the sustainability and ethical practices of organizations. CSR audits
help evaluate the company’s social, environmental, and ethical
initiatives, ensuring alignment with both internal goals and societal
expectations. In the modern business environment, CSR audit plays
an essential role in improving organizational practices, assessing
the effectiveness of social programs, and enhancing the financial
stability of companies. These audits provide transparency,
accountability, and a structured approach to evaluating the
outcomes of CSR activities. It also helps reduce financial and social
risks, ensuring that companies remain responsible corporate
citizens.
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Literature Review
The concept of CSR auditing has been developed and analyzed

from different perspectives. Numerous scholars and practitioners
have discussed CSR audits in various contexts. A few notable trends
and opinions based on studies in recent years include the following:

v CSR audit refers to assessing a company's corporate social
responsibility efforts, evaluating the economic, social, and
environmental impact of their activities. It helps understand how
effectively an organization integrates social responsibility within its
operational processes (Sullivan & Miller, 2023).

v" A CSR audit includes the review of a company's policies,
financial statements, public reports, and its social initiatives to
assess its commitment to ethical practices (Martin, 2022).

v" Furthermore, the audit evaluates how companies contribute
to social well-being and environmental sustainability, including
examining how they address community welfare, employee rights,
and environmental conservation (Jenkins & Brown, 2024).

The significance of CSR audits is gaining increasing attention as
companies realize the direct correlation between ethical business
practices and long-term financial success.

The methodology
The research uses a combination of analytical and comparative
methods to assess CSR auditing practices. The study employs the
following approaches:
1. Comparative Analysis
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This method compares CSR practices across various periods or
between budgeted and actual CSR-related expenditures,
helping to identify unexpected changes.

2. Financial and Social Impact Analysis
This method assesses the financial statements of organizations,
examining how CSR initiatives influence both financial and
social metrics. Specific focus is placed on the environmental
impact and the alignment of CSR practices with the
organization's financial goals.

3. External CSR Reporting
The audit process involves analyzing external CSR reports and
how transparent companies are regarding their sustainability
practices and social responsibility initiatives.

Research results

The CSR audit is an essential element of financial and
operational analysis. It helps organizations track their social
responsibility initiatives, measure the risks involved, and ensure
that their operations align with both societal values and business
goals.

Based on the analysis of CSR practices from various companies,
it becomes evident that CSR audits contribute significantly to
financial stability. Organizations with effective CSR practices
experience lower levels of risk, better employee morale, and
improved brand reputation, all of which enhance financial
performance.
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Table 1. Key areas of CSR audit and their impact on financial
performance’

Impact on Financial

CSR Audit Area Performance

Description

Companies with
strong environmental
initiatives  tend  to
Positive reduce costs in the
long term through
energy efficiency and
waste reduction.
Improved employee
satisfaction and
Employee Welfare . retention result in
Positive
Programs reduced turnover
costs and increased
productivity.
Ethical practices
enhance brand
Ethical Business . reputation and foster
. Positive
Practices customer loyalty,
contributing to higher
revenue.
Ensures the company
meets  local  and
Compliance with o international legal
. Positive .
Regulations requirements,
avoiding fines and
legal costs.

Environmental
Sustainability

7 Composed by author
104



Impact of CSR Auditing on Financial Stability: Organizations
that carry out comprehensive CSR audits demonstrate improved
financial sustainability. These organizations are more likely to
establish a strong corporate reputation, attract long-term investors,
and reduce operational risks.

Table 2. CSR audit impact on financial stability

Frequency of CSR Financial
Audit Stability Impact
High Frequency | Significant Companies with
(Quarterly) Improvement quarterly CSR audits
show a marked
improvement in financial
stability due to better
risk management and
proactive issue
resolution.
Medium  Frequency | Moderate Bi-annual CSR audits
(Bi-Annually) Improvement result in  moderate
financial stability
improvement, mainly in
risk identification and
compliance adherence.
Low Frequency | Minimal Annual  CSR  audits
(Annually) Improvement provide limited insight,
leading  to  slower
responses to potential
financial risks and less
proactive financial
management.

Moreover, CSR audits allow businesses to assess their
environmental and social risks, which might have been previously

Key Findings

overlooked. Understanding these factors enables companies to
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make more informed financial decisions, ultimately leading to more

stable and predictable financial performance.
CSR Audit Indicators:

1. Social Responsibility Reporting: Companies' transparency
regarding their CSR activities and public reports.

2. Environmental Impact: Assessment of the company's
environmental sustainability efforts, including resource usage,
waste management, and carbon footprint reduction initiatives.

3. Community Impact: An evaluation of the company's
contribution to community welfare, such as charitable
donations, social projects, and employee volunteer programs.

4. Financial Performance Relative to CSR Investments: The
financial outcomes associated with CSR initiatives, including
cost savings from efficient resource use, improved customer
loyalty, and better employee retention.

Conclusion

Based on the findings of this research, CSR audits are integral
in enhancing the financial stability and operational efficiency of
organizations. The following recommendations are suggested:

v" Integrating CSR in Core Strategies

Organizations should integrate CSR auditing into their core
business strategies. This will ensure that they remain aligned with
their social responsibility goals while simultaneously improving their
financial stability.
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Table 3. Financial risk mitigation via CSR audits

CSR Audit Identified Mitigation Comments
Frequency | Financial Risks | Effectiveness
Frequent audits
Legal help companies
Compliance promptly
High Risks, address risks
Frequency Reputational High and comply with
(Quarterly) Damage, Supply regulations,
Chain mitigating
Disruptions significant
financial threats.
Bi-annual audits
Medium Operational reduce risk, but
Risks, Tax issues may not
Frequency . Moderate . .
(Bi-Annually) Cf)mpllance be. identified as
Risks quickly as with
quarterly audits.
Annual  audits
often miss early
warning signs of
financial  risks
Low Financial and may only
Frequency Mismanagement, Low address  issues
(Annually) Regulatory Fines reactively,
leading to
potential
financial

complications.

Improving Transparency
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v Companies should enhance the transparency of their CSR

activities. By doing so, they can increase public trust and attract

investors who prioritize social and environmental impacts.

Enhancing Risk Management
v" Organizations should use CSR audits to better access and

manage social, environmental, and operational risks. Early

identification of risks can help in mitigating their impact on the

company's financial standing.
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Abstract: The origin of internal audit was mainly conditioned
by the strengthening of control activities within organizations, when
the task was set to consistently assess the effectiveness of the asset
maintenance process, the effectiveness of monitoring the results of
financial and economic activities. Thus, internal audit acted as a tool
to support corporate management. However, currently, the
requirements for sustainable development of economic
management have also had an impact on the directions of internal
audit, which have already targeted the services of public interests.
The study substantiates the requirement to review internal audit
functions in the context of sustainable development of
organizations.
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Research aims: to rationalize and review the functions of
internal audit, based on the contemporary problems facing the
economic activities of organizations.
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Research novelty: controlling functions aimed at serving the
public interest have been proposed in the context of reviewing the
traditional functions of internal audit, which are particularly related
to ensuring the sustainability of organizations' development.

Introduction

Traditionally, internal audit verifies and evaluates the
effectiveness and reliability of the internal control system, the
implementation of internal regulations, accounting policy
requirements and top management decisions, the reliability of the
information on the basis of which management makes decisions,
the activities of various management levels, financial and tax
accounting, as well as the preparation of financial statements, and
the preservation of the organization's assets (Audit Committees in
the European Public Sector 2019). However, currently, internal
audit functions are also aimed at serving public interests, in
particular, identifying opportunities for sustainable development of
organizations and supporting their implementation, which forces us
to reconsider the directions of internal audit functions (Hovsepyan
H. 2020).

Results

Internal audit, being a fairly new and modern specialty, is of
serious interest in the current era of rapidly developing market
economy and various changes. New challenges and imperatives are
increasing the attention paid to the mentioned profession day by
day. Although the roots of internal audit are quite deep,
nevertheless it has acquired and formed its current appearance,
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nature and essence, role and significance mainly in the last century
and especially in the 3rd millennium.

Referring to the evolutionary development of internal audit, let
us note that its roots date back to the period before our era.
According to some sources, the roots of internal audit lie in BC. In
the 3rd-4th millennia, when prototypes of accounting records were
made on stones, which served as the basis for inspections. The
historical basis for the development of auditing, including internal
auditing, is also the so-called public finance and control that
originated in Babylon, Greece, Ancient Rome, as well as the Middle
East, which formed a new system of records, calculations and
inspections (tax collection, payment, receipt of various funds) to
prevent accounting errors and inaccuracies, as well as fraud and
corruption. Audit has a long and noble history. Even in ancient
Rome, a “hearing of accounts” was performed, when a responsible
person compared the records. From here, the verbal inspection laid
the foundation for the creation of the term “audit”, which arose
from the Latin word “auditus” - hearing, listening”.

Despite its ancient roots, internal audit as a profession has
generally begun to be recognized and developed since the 1930s.
The founding of the Institute of Internal Auditors (IIA) in the United
States in 1941 as an international professional association, whose
mission is to provide dynamic leadership for the global profession
of internal audit, was a turning point in this regard. Currently, lIA
has more than 200,000 members from more than 170 countries
around the world, as well as representations in the form of local
institutes in different countries. lIA-Armenia, which is an affiliated
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member of IIA, is also such a representation (Bruce Turner A.,
Andrew C. 2020).

It should be noted that at the initial stage of its recognition as a
profession, internal audit was of an administrative-documentary
nature, since accounting records were made in writing, and
auditors had to perform inspections in their part, to exclude errors.
Over time, internal audit has evolved from a checking, monitoring
and inspection activity to the form it has today (The Future Auditor
Has Arrived” 2019).

Internal audit is now defined as an independent, impartial
assurance and consulting function to improve an organization's
operations and add value. It helps the organization achieve its
objectives by consistently assessing and improving the effectiveness
of risk management, control and governance processes. Also,
internal audit occupies a significant place in the improvement of the
organization's activities and the overall control system. It is an
important component of corporate governance (Zeitouny H.H.
2012).

Turning to the scientific and methodological foundations of the
internal audit, which are an important element of its philosophy, it
is necessary to state once again that, despite its ancient roots,
internal audit is a fairly new profession, and as we have already
noted, it was not recognized as an important process by
organizations and their external auditors until the 1930s. The need
for effective control processes is what, one might say, created the
concept of internal audit. This recognition was largely due to the
establishment of the US Securities and Exchange Commission (SEC)
in 1934 and the change in the goals and objectives of external
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auditing at that time. The United States, like the rest of the world,
was going through a great economic crisis. As a legislative reform,
the SEC required all organizations registered with it to provide
financial statements certified by independent auditors. This
requirement also prompted corporations to establish internal audit
departments, but the primary goal was to support independent
external auditors. At that time, external auditors were more focused
on expressing an opinion on the reliability of financial statements
than on detecting control problems, deficiencies and accounting
errors. SEC rules accelerated the development of internal control
processes, based on reliability auditing. At that time, internal
auditors were mostly engaged in checking accounting records and
detecting financial errors and deficiencies and often played the role
of assistants or, in other words, “shadows” independent external
auditors. The need to improve processes led to the realization that
approaches should be changed and the potential of internal
auditors should be used more effectively and purposefully. As a
result, the NAIl was founded in the USA, which, as we have already
mentioned, later had separate representations in different
countries of the world.

In recent decades, risk management has been recognized as a
critical component of effective corporate governance. This
circumstance has put additional pressure on organizations to
identify all the business risks they encounter and explain how they
manage them.

Since organizations are different, have different cultures,
structures, strategies, different approaches to risks and various
processes, in order to effectively apply the risk-based IA
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methodology, internal auditors must take into account the above
and other similar factors. They must align this methodology with
the ideology, culture and values of the organization, without
crossing the boundaries of professional ethics.

Regarding the importance and significance of internal audit, as
well as its role in science and organizations, it should be noted that
internal audit is an advisor and assurance provider for the highest
levels of organization management, supporting the improvement of
risk management, corporate governance and internal control
processes, conducting an independent assessment and thereby
providing additional guarantees for increasing the efficiency of the
organization's management as a whole. The concepts of
independence, impartiality, value addition and performance
improvement that are the cornerstones here are of vital importance
not only for the development of organizations, but sometimes for
their further existence in general (Robert R. Moller 2016).

Presently, the functions of internal audit to identify the
capabilities and opportunities of organizations for sustainable
development are actively developing. The IFRS-S standards put into
effect, require organizations to publicly disclose sustainable
development strategies, risks, as well as opportunities. And the
validity of this information is first of all assessed by internal audit,
which, in addition to its functions aimed at corporate governance,
carries out studies and conclusions related to the regular process
of sustainable development.

The public interest encompasses the social and economic
interests and general well-being of society and the organizations
within it (including employers, employees, investors, the business
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and financial community, customers, consumers, regulators, and
government). Issues of public interest are context-specific and
should take into account ethics, fairness, cultural norms, and
values, as well as the potential for disproportionate impacts on
particular individuals and subgroups of society (Khachatryan, N.,
2024).

Currently internal audit plays a critical role in enhancing an
organization’s ability to serve the public interest (Internal Audit
transformed 2021). While internal audit’s primary function is to
strengthen corporate governance, risk management, and control
processes, its impact extends beyond the organization. Internal
audit contributes to the overall stability and viability of an
organization by providing assurance about its operational
efficiency, reliability of reporting, compliance with laws and/or
regulations, safeguarding of assets, and ethical culture. This, in
turn, fosters public trust and confidence in the organization and the
broader systems of which it is a part. Towards (Anderson U. L.,
Head M. )., Ramamoorti, C. Riddle, M. Salamasick, Sobel P. ].
2017).

The RA Law "On Internal Audit" defines a number of functions
aimed at improving the activities of organizations, such as:

1) assisting the head of the organization in identifying and
assessing the risks existing in the organization.

2) assessing the effectiveness of financial management and
control systems and their compliance with the following conditions:

a. identification, assessment and management of risks by the
organization's management,
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b. compliance with the legislation of the Republic of Armenia
and other conditions related to the organization's activities
(contracts, departmental normative acts, etc.),

c. economical, efficient and useful functions,

d. reliability and integrity of information,

e. reliability of protection of assets and resources from losses,
abuses and damages,

f. performance of tasks and achievement of objectives.

Internal audit

key functions
|

Control and Assurance and
monitoring consulting

i | r—lﬁ
I 1 1
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Figure 1. Directions of key internal audit functions®

2. Internal auditing is performed through the provision of
assurance or consulting services aimed at ensuring specific audit
tasks.

8 Composed by author
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3. An audit performed for assurance services consists of an
objective evaluation of evidence by the internal auditor in order to
present an independent position or conclusion on the process,
system or other component being audited (RA Law "On Internal
Audit" 2010).

However, the law does not clearly state the functions of internal
audit aimed at ensuring the sustainable development of
organizations, which we consider important in the current
competitive business environment. For this reason, when classifying
internal audit functions, we consider it appropriate to include
assurances aimed at sustainable development (see Figure 1).

Conclusion

Internal audit in the current competitive situation should serve
not only corporate, but also public interests. The principles of
sustainable development of organizations require audit
accountability in the areas of social justice, green business, risks
mitigations of economic activity negative impact on the
environment, and resource conservation. The role of internal audit
in this area is increasing, which not only ensures the reliability of
such information flows, but also assists in identifying opportunities
for sustainable business development. Therefore, there is a need to
review the traditional directions of internal audit in the context of
sustainable development.
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Abstract: The process of introducing digital innovations in
business functions is currently showing unprecedented activity. As
a result of digital transformations, organizations improve their
competitiveness in the market, present management decisions with
systematic network information and speed, which are based on
advanced digital technologies. However, on the other hand, there
is a problem of measuring the financial return of the application of
digital innovations, since the digitalization of business functions
requires huge financial resources and the efficiency of their
spending is often questioned. The article presents methodological
approaches to assessing the financial return of digital innovations
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in business functions of organizations and proposals for measuring
the economic efficiency of digitalization.

Keywords: digital economy, digital transformation in business,
financial results of digitalization, digitalization opportunities

JEL codes: G14, M15

Research aims: identify opportunities to assess the financial
results of digitizing business functions of organizations

Research novelty: recommendations are made on the
measurability for financial results of business functions digitization
and financial effectiveness assessments of the digital technologies
implementation.

Introduction

Digitalized functions in business open up new competitive
opportunities for organizations. By making the transition to
digitalization and using large-scale information technologies,
organizations dramatically increase the speed of collecting
management information, make a systematic transition to network
management, apply software models and even artificial intelligence
elements, make comprehensive and effective decisions.

At the same time, digital transformations of business functions
make organizations competitive, but at the same time, with their
advantages, they also form financial risks related not only to the
availability of financial resources for the investment of digital
technologies, but also to the required cost-effectiveness of
digitalization. In this regard, currently, the measurement of the
financial results of business digitization and the comparison of the
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costs and revenues of digitalized functions in the electronic
management system of organizations are of great importance.

Literature review

Widespread digitalization plays a decisive role in economic
competitiveness. The core of the latter is the intensive introduction
of information and communication technologies (ICT), new results
developed on their basis and constantly updated solutions. These
fundamental transformations, which have been collectively called
the “fourth industrial revolution” (or “Industry 4.0”), are a logical
continuation of the previous stages of technological development,
but they differ significantly from the latter both in their nature, the
scale of changes, and their results (Plotnikov V.A., Babkin A.V.
2022). As a result of the first industrial revolution, production was
mechanized, and the opportunity to move faster in space was
created. The mass transition from manufactures to factories was
essential in terms of increasing productivity. The achievement of
the second industrial revolution was electricity. As a result of the
active use of the assembly line, productivity increased significantly.
Large companies mass production played a decisive role in
saturating the market with average quality products for the majority
of consumers (Silkina G.Yu., Shaban A.P. 2023).

The achievement of the second industrial revolution was
electricity. As a result of the active use of the assembly line,
productivity increased significantly. The organization of mass
production by large companies played a decisive role in saturating
the market with average quality products for the majority of
consumers. The third industrial revolution heralded the widespread
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transition of production to ICTs. The main achievements were
semiconductors, electronic calculators, personal computers, the
Internet, and the automation of individual production processes.
Industry 4.0 is a new level of production organization and value
chain management compared to previous stages of technological
achievements. It involves the digitization of all physical assets and
their integration with all participants in the value chain in a digital
ecosystem. a phenomenon that became possible exclusively in the
era of digitalization. The fourth industrial or digital revolution is
characterized by the active spread of the Internet, ICTs, cloud
technologies, the creation of digital platforms, the availability of
stable sources of communication, and the use of artificial
intelligence.

Digitization contributes to the progressive improvement of all
business processes in the economy and related social sectors. This
improvement is based on increasing the speed, accessibility and
level of protection of information exchange, as well as automation
(Andreyeva N.V., Yermosh Ye.V., Nabatchikova S.B., Ogorodnikova
Ye.P. 2020). The revolutionary nature of today's digital
transformations is associated with the widespread penetration of
information technologies into various sectors, as well as the
comprehensive impact of digitalization on many processes carried
out in modern business (Kokujceva T.V., Ovchinnikova O.P. 2021).

The Republic of Armenia cannot remain aloof from the
processes of digital transformation. The enterprise’s can
significantly benefit from the opportunities provided by the general
digitalization of the economy, thus overcoming the restraining
effect of such fundamental factors, that traditionally hinder the
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development of the national economy, such as weak
competitiveness and limited economic potential due to a small
domestic market and lack of scale effects, economic blockade,
limited transport and logistics networks and other circumstances
(Hinings B., Gegenhuber T., Greenwood, R. 2018). Digital business
allows for the elimination of traditional borders between markets,
providing all participants in the global economy with equal
opportunities to benefit from entrepreneurship (Merzlikina G.S.,
Babkin A.V. 2022).

Digital transformation can reduce costs, reduce the number of
intermediaries, reduce barriers to entry into new markets, and
create new opportunities for businesses and citizens to receive
services through the Internet (Kohli R., Melville N. 2019). However,
at the same time, digital transformation requires large-scale
resources for the use of information technologies, which are often
not available to small and medium-sized businesses. Moreover, it is
often not possible to assess the economic return on these resources
in practice, since organizations do not clearly separate the
additional benefit obtained as a result of digitalization from their
profits. In such a condition, difficulties arise in assessing the
financial results of business digitalization (Gault F. 2019).

Research results
The Global Digitalization Index (GDI) is designed to quantify the
digital transformation progress of each country, and help countries
solve key challenges in implementing digitalization strategies and
accelerate the development of their digital economies.
Countries worldwide are racing to make the move to the digital
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economy. However, as these countries implement national
digitalization strategies, they all need to address the following
questions.

How do we measure the ROl of digital infrastructure
investment?

How do we plan the best roadmap for and pace of ICT
development?

How do we evaluate the readiness of an ICT industry ecosystem?

The GDI 2024 report measured and scored 77 countries,
representing 93% of the world's GDP and 80% of the global
population, meaning it gives a good indication of the general
progress global digital transformation. The report grouped these
countries into three clusters: Frontrunners, Adopters, and Starters,
based on authoritative third-party data regarding each country's
performance in digital transformation. It also provided each
country cluster with specific recommendations on how to accelerate
digital (Global Digitalization Index 2024).

The maturity of the ICT industry is strongly correlated with GDP
per capita growth, but the extent of economic benefits varies by
country due to their different levels of ICT development. In
Frontrunner countries, for example, a one-point increase in GDI
score produces 5.4 times the economic value, than a one-point
increase in Starter countries. The GDI research examines the
correlation between digital transformation spending and digital
economic output, finding that a one-US-dollar investment in digital
transformation results in an 8.3-US-dollar return in a country's
digital economy (Global Digitalization Index 2024). As digital
transformation accelerates across industries, the digital economy is
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also expected to grow faster. Research also shows, that the GDI
strongly correlates to the Al Preparedness Index of the International
Monetary Fund (see Figure 1).

Al Preparedness |ndex score
-
-

GDI score

Figure 1. Correlation between GDI and Al Preparedness
Index (77 countries)
Source: Al Preparedness Index 2024

The potential benefits of digitization are great. Under them, first
of all, the formation of new sources of income and the expansion of
business opportunities are considered. It should be noted, however,
that the digital transformation of the economy has a dual nature.
On the one hand, it generates potential risks in the form of
qualitative changes in society, the structure of production and the
economy in general, which require economic entities to take
effective measures to reduce costs, and on the other hand, it

127



creates a mechanism for reducing these risks, the basis of which is
the progressive opportunities provided by the digitalization process.

Digital transformation brings maximum results when working
in an interdisciplinary manner: when using multidisciplinary
knowledge about needs, developing a digital infrastructure for
streamlining cross-sectorial processes, creating digital cross-
sectorial platforms and creating new economic models based on
them.

At the level of organizations, the digitization of business
functions is not an end in itself and is applied in organizations
during management decisions (see Figure 2). Moreover, these
decisions are also made when assessing the feasibility of digital
transformations, comparing the costs of digitalization and their
results. In this regard, we consider the payback period of business
digitalization important, for which the costs of introducing and
further servicing digital technologies (respectively (Ro and ) Ri) with
the additional benefits generated as a result of digitalization (}E)
are transferred to the field of comparison.

If determining the costs associated with business digitalization
does not present any difficulties, then measuring the additional
benefits generated as a result of digitalization in practice
encounters great difficulties. In this regard, we propose to assess
the coefficient of closeness of the relationship between the increase
in turnover volume realized by the organization and the actual costs
of digitalization of business functions by means of correlation
research.

Considering that the costs of digitalization of the organization's
business functions and the volume of sales between the indicators,
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a significant relationship (R) is observed, a determination will be
calculated that will show (R2) the effect of the unit cost on the
volume growth of sales. Thus, the share of the impact of
digitalization will be separated from the total amount of sales (}E).

Startup and
ongoing costs
of business
digitization

Increases in
sales volumes
from business

digitization

Financial return
estimates for
digitizing business
functions

o|II step

Figure 2. The process of assessing the financial results of digitizing
business functions in organizations®

As a result, the cost-effectiveness of digitalization of business
functions will be presented by the following formula:
(present value of additional sales volumes generated
by digitalization of business functions) / initial investment
costs of digitalization + present value of current operating
costs of digital transformations)
or
Yk*E /(Ro + Yk*Ry)

9 Composed by authors
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where k is the coefficient of present value.
The shorter the payback period of digital transformation costs
in a business, the higher the financial efficiency of digitalization.

Conclusion

The advantages of digitalization of business functions are
obvious in the current competitive market. With innovative
solutions for digital transformation of the management system,
organizations strive for new markets, reduction of operating costs
and flexible management decision-making using information
technologies. However, on the other hand, electronic management,
requiring large-scale financial resources, simultaneously sets itself
the task of assessing their economic return. And this is especially
important from the point of view of building flexible information
and communication ecosystems, since the need for the distribution
of information technologies and effective investment policies is
being formed in the business environment.

Consequently, the current problem is to recognize and measure
the financial return of digitalization of business functions and to
clearly assess the financial consequences of digital transformations
in the system of economic activities of organizations. And in our
opinion, the formation of opportunities for financial measurements
of both investment and emerging consequences of digital
transformations in business can significantly contribute to this.
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Abstract: Implementation of artificial intelligence in the
business sphere is experienced a sharp increasing in recent years.
Moreover, it is conditioned not only by the demand for speed,
accuracy, and network communication of business processes, but
also by the manifestations of the participation of artificial
intelligence in management decisions. Receiving a Big Data, having
the opportunity to systematize and process it, artificial intelligence
in the business sphere is given tasks to make forecasts, solve
problems of optimizing operations, and propose ways of positioning
in the competitive market.

However, on the other hand, with the use of artificial
intelligence, the business sphere faces a number of technical,
financial, and ethical challenges that require their own solutions.
The article suggests ways to overcome the risks of using artificial
intelligence in the business activity.

Keywords: artificial intelligence, digital transformation,
digitalization opportunities, decision making, risks of Al

JEL codes: Mi5

Research aims: analyze the risks of artificial intelligence used
in business and propose ways to overcome them.
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Research novelty: solutions to the challenges as a
consequence of the use of artificial intelligence in business have
been proposed.

Introduction

Currently, when digital technology is developing at an
incredible speed, Artificial Intelligence (Al) stands out as one of the
most significant achievements in business. It is not just a set of
algorithms and software, but an entire era that revolutionizes the
possibilities of automation and intelligent data analysis. Since its
inception and the first experiments in the field of Al, we have
witnessed its evolution from simple mechanisms to complex systems
capable of learning, adapting, and even making decisions.

Artificial intelligence has found its application in a wide variety
of areas, ranging from the daily tasks of ordinary users to complex
business processes in large corporations. In business, Al has
opened up new horizons for optimizing work, increasing efficiency,
and reducing costs, providing entrepreneurs with tools to solve
problems that previously seemed impossible.

The purpose of using Al in business extends from the
automation of routine tasks to complex analysis of big data for
making strategic decisions. This technology allows enterprises to be
one step ahead, anticipating changes in the market, optimizing
production processes, and personalizing interactions with
customers. Because of Al, companies can not only improve the
quality of their products and services, but also significantly increase
the level of satisfaction and loyalty of their customers (Maphosa V.,
M. Maphosa 2022).
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Though the use of artificial intelligence can lead to significant
economic benefits for businesses, there are some potential negative
consequences, such us:

v Implementing artificial intelligence systems can be
expensive and requires large investments in hardware, software,
staff training and other resources.

v" The use of artificial intelligence can lead to the misuse and
storage of personal data, which may violate laws and regulations.

v The use of artificial intelligence can increase the risks of
cyber attacks and leaks of confidential information.

v" Artificial intelligence systems can be complex and not always
flexible to changing business requirements. This can lead to
difficulties in adapting to new tasks and changes in the market.

v" Automation of tasks using artificial intelligence can lead to
job losses, especially in areas where previously many tasks were
required.

These negative consequences can impact business, so
companies should consider them when making decisions about
implementing Al systems. The potential benefits of using Al must
be balanced against the associated risks and costs (Alshaikhi, A.,
Khayyat, M. 2021). The use of artificial intelligence can lead to the
misuse and storage of personal data, which may violate laws and
regulations.
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Research results

Optimization work processing is a key benefit of implementing
artificial intelligence in a business environment. It is the process of
improving and simplifying the way tasks are performed and the
company’s goals are achieved. Using Al allows companies to
automate and optimize their workflows, which leads to increased
efficiency and reduced time costs. Optimizing work processing with
Al is based on analyzing data and identifying bottlenecks in current
processes. Al can process large amounts of information, identify
patterns and trends, which helps companies make more informed
decisions to optimize their operations (Budak, A., 2022).

Applications of Al can include automating previously manual
tasks, improving resource planning and management, and
optimizing logistics and supply chains. For example, machine
learning algorithms can predict product demand and optimize
warehouse stock levels to avoid surpluses or shortages.
Optimization can also include improving communication and
collaboration between different departments within a company. Al
can help automate data collection and analysis processes, making it
easier to share information and make joint decisions (Victor, N., O.,
C. 2023).

Applications of Al can include automating previously manual
tasks, improving resource planning and management, and
optimizing logistics and supply chains. For example, machine
learning algorithms can predict product demand and optimize
warehouse stock levels to avoid surpluses or shortages.
Optimization can also include improving communication and
collaboration between different departments within a company. Al
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can help automate data collection and analysis processes, making it
easier to share information and make joint decisions (Taboada, A.,
Daneshpajouh, N., Toledo, and T. de Vass. 2023).

One of the main advantages of Al is the ability to automate
decision-making processes. Machine learning algorithms can
independently analyze data, identify patterns, and recommend
optimal decisions based on the information provided (Palanivelu,
V., R. 2020). The use of Al allows companies to create predictive
models that can take into account many different factors and
variables, including complex relationships between them. For
example, machine learning algorithms can analyze large amounts
of data on past trends and market events to predict possible future
scenarios and developments (Angstrom, Rebecka, C., Bjorn,
Michael, Dahlander, Linus, Mahring, Magnus, and Wallin, W,
Martin. 2023).

Predicting trends and market behavior using Al also allows
companies to quickly respond to changes in external conditions and
adapt to new situations. For example, machine learning algorithms
can automatically analyze data on market trends and alert a
company to possible threats or opportunities for business
development (Bento, S., Pereira, L., Gongalves, R., A. Dias, and R.,
L., da Costa. 2022).

One of the main benefits is the ability to improve the quality of
decisions made. Machine learning algorithms can provide a
company with valuable data and recommendations that help make
informed and sound decisions about business development
strategies (Inan. T., Narbaev. T. 2022).
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In addition, Al allows companies to be more competitive in the
market, as they can quickly adapt to environmental changes and
offer their customers the most relevant products and services.

Positive features of artificial intelligence are,

1. Automation of routine tasks. This factor will significantly
reduce the workload of the company's employees, which will
increase productivity;

2. Increasing the accuracy of analytics and forecasting. It is
mainly used in business areas that require a large number of
mathematical calculations and processing of information arrays;

3. Optimization of production processes: The use of Al in
production allows you to optimize processes, improve product
quality, reduce production time and reduce costs;

4. Cost reduction: Thanks to the automation and optimization
of processes, companies can reduce labor costs, improve the
efficiency of resource use and reduce losses.

These advantages clearly show us that artificial intelligence can
be used in almost all areas of business. This is explained by the fact
that the range of tasks performed is not limited, therefore, by
developing the correct algorithm, it is possible to achieve
automation of any entrepreneurial activity.

The challenges and obstacles that companies face when using
artificial intelligence to improve customer experience can be varied
and include both technical and organizational aspects. One of the
main challenges is the need to process and analyze large volumes
of data. Intensive use of Al requires access to high-quality and large-
scale data, which can be difficult for companies, especially small
and medium-sized enterprises. Insufficient data preparation or its
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low quality can lead to unreliable analysis results and, as a result,
to incorrect strategic decisions.

Another challenge is the complexity of implementing artificial
intelligence into existing business processes. Implementing new
technologies often requires changing the company’s culture and
working methods, as well as training staff. Some employees may be
wary or resistant to new technologies, which can make the
implementation process difficult. Collecting and analyzing customer
data can entail risks regarding the protection of personal
information. Companies must ensure compliance with data
protection laws and take measures to protect customer privacy.

Finally, the need to constantly update and develop technologies
and skills. Artificial intelligence is a rapidly evolving field, and
companies must constantly monitor new trends and technologies to
remain competitive.

Conclusion

The development prospects for the use of artificial intelligence
to improve business competitiveness are vast and exciting. One of
the main areas of development is the further improvement of
machine learning algorithms and data analysis. As a result of
development of deep learning and neural network technologies,
companies will be able to create more accurate and effective
prediction models and recommendations for their customers.
Another important aspect of development is the integration of
artificial intelligence with other technologies, such as the Internet
of Things (loT), blockchain and big data analytics. This will allow the
creation of more complex and intelligent systems that can adapt to
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changing customer needs and offer innovative solutions. In
addition, an important area of development is increasing
transparency and responsibility in the use of artificial intelligence.
Business companies must follow to high standards of ethics and
data protection in order to ensure the trust of customers and
society as a whole.
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Abstruct: The publication of the standards of the IFRS-
Sustainability series, and in particular the IFRS-S standards, which
came into force on January 1, 2024, set new requirements for
financial information management, in particular, setting the
problem of identifying the risks and opportunities of activities
formed by the main provisions of the concept of sustainable
development.

However, the information formed in the account registers of
commercial organizations with traditional information flows is
essentially retrospective and does not take into account sustainable
development goals in the foreseeable future. Therefore, the
formation of a new management structure acquires primary
importance, which, in the opinion of the author, should target the
application of accountability approaches that correspond to the
organization's sustainable development goals and the appropriate
measurability resulting from it.

The article presents the transformation from an information
system with traditional, retrospective nature and operational goals
to an integrated financial information flow management system
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aimed at the foreseeable future and sustainable development. As
tools, the definition of key activity indicators corresponding to
strategic objectives and the development of comprehensive
assessment mechanisms, which becomes possible in the context of
improving the management accounting policy, were considered.

Keywords: sustainable development goals, retrospective
information, integrated information flows, management structure,
IFRS-S

JEL code: M41

Research aims: in the context of the current trends in business
development, propose an approach of transformation to move from
a retrospective information system to an integrated financial
information flow management system aimed at the foreseeable
future and sustainable development goals.

Research novelty: conceptual provisions for the transition
from a retrospective information system to an integrated financial
information flow for sustainable management have been proposed.

Introduction

In recent years, interest in ESG and sustainable development
topics has increased, which is indirectly encouraged by
international structures and organizations, as reports (CIMA,
KPMG, PwC reports) and researches (Beusch P. et al. 2024),
Nakpodia F. et al. 2022) related to these topics are published. This
trend of development has also influenced the accounting
profession. In November 2021, the IFRS Foundation established the
International Sustainable Development Standards Board (ISSB), by
which in 2023 IFRS-S1 and IFRS-S2 of the IFRS-Sustainability series
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were published and are effective since January 1, 2024.

IFRS-S1 "General requirements for disclosure of financial
information related to sustainability" defines general requirements
for the application of IFRS to information requiring disclosure of
risks and opportunities in the field of sustainable development and
all directions of sustainable development linking the framework of
financial information management with the organization's risk and
opportunity strategy, the definition of relevant metrics and the
formation of the accountability system. The purpose of preparing
and presenting both general purpose financial statements and
sustainability standards is to provide information about the
reporting entity that can be useful to current and potential
investors, lenders and other creditors in making decisions about
providing resources to the entity (Tshughuryan, A., Grigoryan, L.,
2024).

In RA commercial organizations, financial information and its
management mechanisms mainly focus on operational purposes. In
turn, management accounting, including cost accounting, as a rule,
in commercial organizations presents information about production
processes and budgeting, only in this part relating to financial
information flows and not relating to strategic goals.

In this context the improvement of the financial information
management mechanism is currently necessary to be considered in
the conditions of the problems of the management accounting
system in RA commercial organizations and the current trends of
international developments in the field of accounting.
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Research results

Developing integrated financial information management
system with sustainable development objectives in commercial
organizations targets the definition of key performance indicators
corresponding to strategic goals and the development of
comprehensive evaluation mechanisms. This becomes possible in
the context of improvement of management accounting policy. For
the purpose of making decisions on sustainable development, it is
important to separate the reporting goals and directions of
information formed in the management accounting system from
traditional information flows.

Strategy

Risks and
Manage- IFRS-S key opportuni
ment areas ties

KPIs and goals

Figure 1. Key areas identified by IFRS-Sustainability’

For this purpose, the transformations of traditional,
retrospective management accounting and analytical directions are
valued, towards future-oriented approaches to defining the strategy

10 Composed by author
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that takes into account the opportunities and risks of the activity
and the management of information flows based on its
performance. In this context, management accounting policy
acquires significant importance. Which in the organizational,
technical and methodological sections presents the entire
philosophy of information management and cost accounting,
methods of cost calculation, algorithms for the use of analytical
models, implementation of the budgeting process, methods of
calculating and analyzing indicators, forms of management reports
and instructions for their preparation and presentation.

The accounting policy creates the basis for a new system of
document circulation and accountability in commercial
organizations, and also represents a new methodology for
managing financial information flows integrated with sustainable
development goals.

The transformation of the information system implies the
development and application of certain tools, such as the
sustainable development reporting and measurability. A
management reporting framework for sustainable development in
accordance with the objectives of the International Financial
Reporting Standards on Sustainability (IFRS-S), which includes
strategic integrated environmental, social and management
information flows, enabling the analysis and evaluation of ESG
performance indicators.
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Figure 2. A proposed mechanism for improving financial
information management’

The use of managerial reports in this approach can contribute
to the understanding of the strategy and increase performance,
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significantly improving the classical system of accounting, while not
exaggerating the information flows that are already forming for the
purpose of internal accountability. Given the prospective and
strategic nature of the information contained, the reporting
framework should be consistently applied over a period of time to
ensure the comparability of the accumulated information. As for the
methodology for evaluating the sustainable development of
commercial organizations, the use of an integrated indicator with
environmental, social and partnership results creates an
opportunity to monitor ESG performance. At the same time, the
presented approach to the construction and accountability of the
management accounting system provides an opportunity to
combine the emerging information into a comprehensive index,
generalizing both financial and non-financial information with
different units of measurement, giving a general assessment of
sustainable development. It essentially characterizes the level of
achievement of the strategic goals defined in the first level of
accountability, giving the opportunity to make an assessment not
only comprehensively, but also based on the indicators included in
it.
Conclusion

A structure of financial information management in the
managerial accounting system is important, applying tools for
recording, documenting, measuring and reporting the results of
the activities of commercial organizations based on ESG principles.
In particular, the emerging accountability based on strategy
description and performance with key indicators of activity connects
sustainable development goals to operational goals of responsibility
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centers, and their generalized measurement approach provides
monitoring of goals in social, managerial and environmental
directions. As a result, the proposed approach in the context of the
formation of sustainable development of information flows in
commercial organizations, accountability and measurability tools
ensure the transformation of financial integrated information flow
management and effective managerial decision-making with the
goals of continuous business development with ESG principles.
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Abstract: The governance process of regional innovation
systems requires outcome-based measurability of actions. These
managerial outcomes are reflected in the functions of goal-setting,
organization, control, and motivation. Therefore, governance
decisions aimed at fostering the development of regional innovation
systems must be made along the lines of these functional
dimensions.

The article substantiates the formulation of indicators for
economic innovation systems, which enables the outcome-oriented
measurability and monitoring of regional innovation system (RIS)
development, and allows for the adoption of appropriate decisions
based on progress achieved.

Keywords: regional innovation systems, key performance
indicators, managerial function cycle, governance decisions for
innovation system development
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Research aims: The aim of the research is to develop the
managerial functions of regional innovation systems using key
performance indicators.

Research novelty: New governance approaches for regional
innovation systems are proposed based on the application of a
composite indicator of RIS development potential.

Introduction

In general, the measurability hierarchy of innovation systems
in the economy can be presented in the form of a pyramid, at the
base of which lie the indicators of regional innovation system (RIS)
development (see Figure 1). These indicators are primarily formed
within a national framework; however, in practice, there is also the
potential to establish supranational corporations in specific regions
that can actively participate in the development of regional
innovation systems (Gust-Bardon, N. 2012).

By utilizing appropriate indicators, it becomes possible to
render general assessments of RIS development measurable at the
national level (Lenchuk, E., B., Vlaskin, G., A. 2010). Examples of
such indicators include innovation investments in the regions
relative to GDP, the share of regional innovation expenditures in
the state budget, and others. However, using composite indicators
complicates the comprehensive assessment of RIS development
outcomes, as they are typically presented in a synthetic and
aggregated manner (Anderton, D. 2016).
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Indicators of the )

supranational
innovation system )

Indicators of the )

National Innovation
System

Indicators of Regional
Innovation System
Development

Figure 1. The Hierarchy of Innovation System Indicators in the
Economy™

Therefore, our approach places particular emphasis on the
analytical evaluation of the indicators located at the base of the
hierarchyofinnovation system indicator (see Figure 1).

Research results

From the standpoint of managing regional innovation systems
(RIS), the application of key performance indicators (KPIs) is
deemed appropriate. KPIs began to be widely used in industrial
systems starting from the first decades of the 20th century
(Leydesdorff, L. 2012). Their primary purpose was to enable the
measurability and monitoring of performance against set targets.
However, today KPIs are used not only for tactical but also for
strategic purposes. In particular, long-term monitoring of KPI

12 Composed by author
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dynamics reveals the barriers to the development of innovation
systems, and it also helps assess the risks associated with innovation
implementation - risks that are also typical of RIS (Svensson, P.
2010). Ultimately, KPIs allow for the identification and targeting of
development pathways. Therefore, we emphasize the construction
of a hierarchy of key indicators proposed for RIS governance (see
Figure 2).

Key indicators of RIS

management
|

Availability of organizational

Rl evellelalliy and legal environment

Financial

al, a2, a3, Non-financial

Organizational

a4 b1, b2, b3, b4 di, d2, d3, d4

Figure 2. Hierarchy of proposed KPIs for RIS governance™

al - community funding

a2 - business financing

a3 - financing from venture capital funds
a4 - access to low-interest credit resources
b1 - access to innovative technologies
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b2 - availability of mechanisms for commercialization of
innovations

b3 - patenting of regional innovations

b4 - digital transformation and transparency

cl - legislative initiatives for regional development reform

c2 - revisions in local budgeting procedures for self-
government

c3 - provision of tax incentives for RIS activities

d1 - marketing initiatives targeting innovation markets

d2 - establishment of startup incubators

d3 - establishment of university-based research centers

d4 - establishment of techno parks

The sustainable development of RIS does not depend solely on
the availability of necessary resources, but also requires an
appropriate organizational and legal support environment (see
Figure 2.). Therefore, actions in these two areas must be
interconnected and harmonized to shape a conducive environment
for RIS development. This interconnection can be interpreted
through the use of relevant KPIs (Asheim, B., T., Smith, H., L.
2011).

RIS funding beneficiaries include not only the state and local
communities, but also the private sector (Edquist, C. 2005). Thus,
it becomes important to record the diversification of funding
sources supporting RIS formation and development through KPls.
Such support may come from municipal budgets, venture funds,
and business partnerships. Importantly, diversification does not
imply mere financial stability during RIS formation; it also
anticipates  stimulating and motivating directions. Private
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companies, for example, can act as RIS support partners by
providing direct investment and financial assistance (Furman, J.,
Porter, M., Stern, S. 2002). Similarly, commercial banks may
provide RIS with low-interest loans, aiming to stimulate regional
socio-economic  development and gain opportunities for
participatory governance of innovation processes (Parto, Saeed &
Doloreux, David. 2004).

The potential for RIS formation is not limited to financial
resources - it also depends on non-financial ones. In this context,
access to innovative technologies and the availability of
commercialization mechanisms are particularly important.
Challenges frequently arise in the commercialization and market
introduction of innovative products, which require specific
marketing efforts due to their unpredictability.

Non-financial support also includes the digitalization of
governance functions and the presence of transparent
accountability mechanisms (Sallet, J. and Paisley, E., 2009). These
aspects, too, require the application of KPIs. Stakeholders involved
in RIS development expect not only digital transformation in
governance but also accountability mechanisms based on feedback,
which serve as the informational foundation for decision-making in
RIS development.

We also propose establishing KPIs for the organizational
structures related to RIS activities, such as regional startup
incubators, university-affiliated laboratories, and operating techno
parks. RIS management cannot remain detached from the
formation of such research environments, as they are typically the
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source of innovation ideas tied to regional socio-economic
development (Romanovski, M., Shkuta, D. 2013).

Taking all this into consideration, we propose the formation of
an information system for evaluating RIS activity based on key
performance indicators. This system should first establish the target
values for RIS development KPIs and subsequently calculate their
performance levels based on actual outcomes. We suggest
grouping RIS-related indicators into resource-based and
organizational-legal categories, and then calculating the average
sub-indicator value for each group.

By introducing this system, it becomes possible to calculate a
composite key performance indicator (Pl) for assessing RIS
development potential:

Ip=3(a+1,+Ic+lg)/n

Where:

Ip - Composite indicator of RIS development potential
la, Ib, Ic, Id - Financial, non-financial, legal, and organizational sub-
indicators;

n — Number of sub-indicators

The managerial functions of regional innovation systems based
on key performance indicators are proposed to follow a dynamic,
stage-based cycle (see Figure 3):

First stage - Characterization of the RIS development potential
through KPlIs, by recording target values related to the availability
of resource and organizational capacities necessary for the
generation and commercialization of regional innovations.
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Second stage - Defining sub-indicators related to
comprehensible operational factors of the RIS and, based on these,
assessing the composite indicator of RIS development potential.

Characterization of the
potential of goals for
the development of RIS

Y.
Development of RIS Development of RIS
Review of KPI Definition of KPI

Monitoring

Assessment of RIS changes of KP!

development risks

s T

Figure 3. Proposed Functional Cycle of RIS Managerial
Activities™

Third stage - Continuous monitoring of the changes in the
defined KPIs for RIS development and identifying factor-based
obstacles that hinder innovation implementation.

Fourth stage - Evaluation of the risks associated with RIS
development and mitigation of the uncertainties in realizing
innovation opportunities.

4 Composed by author
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Fifth stage - Periodic revision of the defined KPIs in light of the
competitive environment of RIS activities and the adoption of
appropriate governance decisions to support further progress.

Therefore, managing a regional innovation system through key
performance indicators provides the dual benefit of enabling
regular, measurable evaluation of the system’s supportive functions
and of facilitating informed decisions that promote the
advancement of regional innovation activities.

Conclusion
Thus, the proposed composite indicator of regional innovation

system (RIS) development potential is constructed based on key
performance sub-indicators that support the system—taking into
account both resource-related and organizational-legal factors.

The closer the value of this indicator is to one, the more
favorable the RIS development process is assessed, as it reflects
that the governance-defined strategic directions are approaching
their intended targets.

It is important to highlight that the proposed PL indicator does
not serve a solely monitoring function within the governance
system. Through the distribution of sub-indicators across specific
managerial functions, it enables the identification of risk-related
barriers to RIS development and provides a foundation for making
appropriate governance decisions aimed at their mitigation.
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Abstract: It is imperative to examine cryptoassets in depth, the
“reasons” for their emergence, the opportunities for development,
and the risks that come with it. Cryptoassets are considered as an
innovation in the function of the financial system from the moment
of the publication of Nakamoto’s paper in 2008 and the subsequent
launch of Bitcoins in 2009. Cryptoassets are a new class of digital
assets that exist “thanks” to DLT technology of which the blockchain
technology is a part. Such a historical perspective is relevant for
further development of cryptoassets, their expansion and increased
intertwining with more traditional segments of the financial industry
and the global economy as a whole. In this article, an evaluation of
the emergence and historical cultivation of crypto-assets will be
discussed, as well as how the underlying technologies support their
growth and likely future trends in the developing digital assets
market.

Keywords: cryptoasset, cryptocurrency, bitcoin, blockchain
technology, DLT

JEL codes: G23, 033

Research aims: This research aims to investigate the genesis
and development of crypto-assets, concurrent with technological
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progress. It will also explore growth patterns and future potential
of crypto-assets in the context of the global economy.

Research novelty: The novelty of the study lies in the fact that
it reveals and articulates the trajectory of cryptoassets within the
global economy. By examining their emergence through
technological advances, this study reveals the complex interplay of
innovation and market dynamics, offering new perspectives on the
risks and opportunities associated with digital assets. Unlike existing
literature, this study emphasizes the integration of cryptoassets into
traditional financial systems and explores their potential as
transformative tools in the transformation of global financial
systems.

Introduction

Crypto-assets are often associated with increasing criticism of
classic financial systems, which have high fees for operations,
opacity, monopolistic management. Although generally classified as
speculative investments at the beginning, crypto-assets have
transformed themselves into new classes with different forms and
effects on the various segments of the economy. Today,
cryptographic securities include a vast number of tools and each of
them has its functions within the digital economy. Bitcoin - created
in 2009, and still the most widely known cryptocurrency - paved
the way for the modern world of decentralized finance. Unlike the
conventional physically printed currencies that are managed by
central authorities, Bitcoin is a decentralized virtual currency its
dissemination is over a peer-to-peer network (Nakamoto, S. 2008).
However, despite such affiliations to traditional financial markets
continuing to strengthen, there is still relatively scant regulation.
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The volatility characteristic, which was previously apparent
when crypto-assets were not yet as interwoven in financial markets,
remains locked within crypto-assets but as crypto-assets penetrate
financial markets, the risks of systemic implications are amplified.
This is even more so given that most platforms for trading in
cryptocurrencies are not very well regulated. Should the trends
persist unsubsequently to adequate supervision and regulation, the
integration of crypto-assets within the global traditional economies
is likely to present serious risks in the global financial stability
especially in emergent economies where these assets are utilized in
evade capital controls (Financial Stability Board, 2022).

Research results
Blockchain originated as a part of distributed ledger technology

(DLT), which was developed in the late 20th century. DLT functions
as a digital ledger containing information (as a record or register)
that can be simultaneously used and distributed across a network
(as a shared digital ledger). This technology is believed to make
recorded data immutable and the process transparent, making it
decentralized through public access networks.

However, the practical outcomes can differ from the initial
technological conception. Almost anything of value (assets) can be
tracked and exchanged using blockchain. Blockchain works with
tokens (values in a digital ledger), tokenization (using blockchain
for existing assets), and smart contracts (computerized and pre-
defined conditions that execute automatically). Currencies and
assets can be exchanged and traded in both the "real" and virtual
worlds. The use of blockchain for currencies originated from
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analyzing the shortcomings of traditional financial environments.
Crypto-assets range from tangible to intangible assets, and
understanding them requires examining their nature and the
conditions of their digital definition. Over a decade, numerous
challenges have emerged, ranging from consumer protection to
preserving the legitimate economy and the carbon footprint of
crypto-assets (European Parliament, 2023).

The phenomenon of crypto-assets can be defined and analyzed
from various perspectives, particularly the underlying technologies,
their characteristics, and the economic implications of such assets.
While the use of cryptography is indirectly related to the choice of
the term "crypto" asset, traditional assets such as money and
financial instruments can also be recorded using the same
technology, typically distributed ledger technology (DLT).
Therefore, DLT is not a factor that distinguishes new phenomena
from other assets that are digitally recorded using more traditional
technologies. Moreover, any issuer of a digitally recorded asset is,
in principle, free to change the technology used to record it. This
implies that using DLT as a defining element of crypto-assets would
hinder data comparability over time and limit its informational
content.

Therefore, the ECB has decided to define crypto-assets as 'a
new type of digitally recorded asset based on the use of
cryptography and does not constitute or represent a claim on, or a
right to, payment or delivery of money or of any other assets by any
entity'." The focus, therefore, is on crypto-assets as a new asset
class from a regulatory, economic, and business perspective, rather
than on the technologies that are currently necessary for its
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existence but are not unique to it. The fact that a crypto-asset does
not represent a claim on any identifiable entity means that its value
is based solely on the expectation that other users will be willing to
pay for it in the future, rather than on future cash flows that users
can base their expectations on (European Central Bank, 2019).

The volume of cryptocurrency transactions has grown rapidly
worldwide, especially since the beginning of the COVID-19
pandemic and against the backdrop of weakening global financial
conditions. Given its growing scale, diversity, complexity, and
interconnectedness with the regulated financial system, which can
increase risks, understanding the main driving forces behind the
use of crypto-assets is important from the perspective of
policymakers, users, and industry.

Although Bitcoin and other crypto-assets, including stablecoins,
are not widely used as a medium of exchange at present, some
recent research suggests that Bitcoin has been used as a means of
internal transactions and international payments. Regarding
decentralized finance conclude that it has the potential to overcome
the traditional financial sector’s characteristic challenges of
centralized control, limited accessibility, inefficiency, opacity, and
lack of interoperability.

When it comes to decentralized finance (DeFi), Harvin and their
colleagues (2021) argue that it has the capacity to address the
typical shortcomings of traditional finance, such as centralized
control, restricted access, inefficiencies, lack of transparency, and
limited interoperability (World Bank, 2023).
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Despite the widespread use of the term "crypto-assets” in
economic literature, there is currently no universally accepted
definition for this term. International organizations, financial
regulators, and banking institutions use various definitions of
crypto-assets to regulate their circulation and activities. Prices
surged sharply in 2013 and 2017. The combined market
capitalization of crypto-assets has grown significantly in recent
years. In 2021, it reached a historic high of nearly $2 trillion, after
which market capitalization fell sharply to $1 trillion in the second
quarter of 2022. The decline in market capitalization coincided with
the tightening of global monetary and financial conditions, but it
was also due to specific negative developments in the sector, such
as the failure of Terra Luna, a major stablecoin project, and the
'death’ of several crypto-assets (World Bank, 2023).
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Figure 1. Top 5 cryptocurrencies by market capitalisation ($
billions)
Source: Demertzis, M. and C. Martins. (2023)

Figure 1 presents the top 5 cryptocurrencies by market
capitalization for the period 2016-2022.
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To understand the various motivations behind cryptocurrency
activity, it is crucial to accurately measure it. However, while public
blockchains allow anyone to view the complete historical data of on-
chain transactions, their pseudonymous nature makes it virtually
impossible to link individual or corporate identities to on-chain
addresses, unless, for example, they have undergone KYC (World
Bank., 2022).

Cryptocurrencies are classified into several types based on their
underlying foundation.

Different international organizations define and classify crypto-
assets in several ways. According to one of the articles published by
the IMF, crypto-assets are classified as shown in Figure 2
(International Monetary Fund, 2018).

l Crypto Assets

Crypto Assets Other Than Bitcoin Type Crypto
BTCAs (Digital Token)) Assets (BTCA
| |

T T 1

Payment Asset (security)

Utility Tokens

Tokens Tokens

Hybrid Tokens

Figur 2. Classification of crypto-assets
The IMF classifies crypto-assets based on their economic

characteristics and whether they represent a claim or liability on
another entity.
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However, similar to the opportunities these provide, crypto-
assets and the technology they use to emit them create risk factors
that can certainly cause significant issues from a financial stability
standpoint. Crypto-assets as they are in the process of developing
themselves pose both opportunities and risks when incorporated
with conventional financial systems. On the one hand, they provide
new approaches to improving the existing centralized financial
system especially in the sphere of cross-border payment that
requires the highest level of speed and cost optimization. One
potential of such smart contracts is shown by decentralized finance
(DefFi), which establishes an equivalent of traditional finance without
middlemen. Nevertheless, where crypto-assets have previously
been comparatively insignificant with rather low potential rates, we
are now seeing a clear tendency of the growth momentum together
with equally high volatility probability. Thus, the issue arises to
determine the characteristics with regard to which the use of
crypto-assets is allowed, and legal requirements that, on the one
hand, will prevent the appearance of potential threats on the other,
will create favorable conditions for financial organizations. However
legal regulation should not be such that it eliminate attractiveness
factor entirely, they should be designed along lines of minimizing
risks. The regulation and control bodies of countries should
perform clear work not only in terms of defining the range of
regulation but also to conduct explanatory work with different
layers of population because of its novelty and relative opacity can
serve as a reason for significant financial losses
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Conclusion
Bitcoin was launched in the year 2009, and over the last

decade, cryptoassets have grown to be more than just a tool for
speculation where today they include stable coins, utilitarian tokens
and even security tokens. That is still weak but gradually growing,
and cryptoassets are seeping into various segments, from
decentralized finance to asset tokenization. Having appeared in our
world only recently, cryptoassets must become the subject of
cognition in our time, as, on the one hand, they actively develop,
on the other, there are various opportunities, threats, and trends
in their influence on financial markets.

Significant increase in quantity and quality of crypto-assets calls
for creation of innovative regulatory and developmental models.
The right policies are pivotal to realizing value from the digital
currencies and reduced macro-financial risks to the globe by
ensuring that these Cryptographic instruments are an interconnect
cogs in an efficient global financial structure.

Another area where such organisations need to be vigorous
involves public education among large sections of the general
population. As novel and partly unregulated investment
instruments, crypto-assets can be highly risky for users; therefore,
it is crucial to increase understanding about them. In new
environment of global economy, it will be crucial to find optimized
regulation strategy combined with equally effective education
strategy in order to derive more benefits from crypto-assets while
avoiding negative impacts. This article takes a trajectory approach
in its analysis so as to present a clearer picture on the history of
crypto-assets, how they have evolved and what role they play in the
evolution of financial systems.
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Abstract: Artificial intelligence (Al) is widely used in the banking
system and plays an effective role not only in supporting the speed
and accuracy of financial transactions, but also in making
managerial decisions. By applying Al, banks manage to reduce
operating costs, introduce advanced digital technologies, improve
financial and economic indicators, and increase competitiveness in
financial markets. In parallel, the integration of Al into the banking
management system requires huge financial resources, the
involvement of qualified human capital, and the formation of
computer neural networks, which raises the problem of assessing
the effectiveness of Al.

The article proposes an alternative approach to measuring and
evaluating the results of applying Al in the banking system.

Keywords: digitalization of banking functions, massive database
(Big Data), artificial intelligence effect, decision-making

JEL codes: G14, M15

Research aims: propose approaches to measuring the results

of applying artificial intelligence in the banking system.
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Research novelty: Proposals have been presented for
alternative assessment of the results obtained from the use of
artificial intelligence in commercial banks.

Introduction
In recent years, artificial intelligence in the banking system has

found its application in the decision-making process, and in this
regard, it is constantly being improved, requiring huge financial
and non-financial resources for operation. Therefore, the question
arises as to how much the expansion of the use of artificial
intelligence and the resource expenditure in the banking system are
justified and in general, how its effectiveness is measured.

Moreover, if in some sense it becomes possible to measure the
costs of using artificial intelligence, then in practice it becomes
more difficult to assess this cost-effectiveness, since the results of
artificial intelligence in business are diverse, covering economic,
financial, and social spheres. In this regard, not only in practice,
but also theoretically, a problem arises as to how to measure the
effectiveness of artificial intelligence in banking functions. On the
one hand, Al supports the speed of financial transactions, increases
accuracy, and performs basic financial and banking functions, on
the other hand, it gradually participates in decision-making in the
financial and economic sphere. That is, Al is involved in
multifunctional operations in the banking system is moving from the
sphere of support to the field of management. Therefore, there is
a need to take a comprehensive approach to measuring the
effectiveness of the application of Al and to apply appropriate
evaluation indicators.
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Literature review

Automating routine tasks is an important aspect of
implementing artificial intelligence (Al) in banking system.
Monotonous tasks are repetitive operations, that require time and
effort from employees, but do not provide significant creative or
strategic value to the banks (Belanche, D., Casaly, L. V., & Flavi6n,
C. 2019). Using Al to automate such tasks allows to free up staff's
time and resources to perform more important and productive
tasks. When automating routine tasks, banks can implement various
artificial intelligence technologies, such as machine learning, neural
networks, natural language processing algorithms, and robotic
processes. For example, using machine learning algorithms, it’s
possible develop a system for automatically classifying and sorting
emails, which will significantly simplify working with your inbox and
increase employee efficiency. Another example of automating
routine tasks can be using robotic processes to perform similar
operations within the accounting or loan creditability management
department. Robots can independently perform tasks on collecting,
processing and analyzing data, freeing employees from
monotonous and unproductive operations (Ashta, A., & Herrmann,
H. 2021).

Implementation of Al not only improves the operational
efficiency of the banks, but also reduces the likelihood of errors
and increases the accuracy of task execution. This allows employees
to focus on more strategic aspects of work, such as business
development, improving customer service and innovative financial
projects (Gomber, P., Kauffman, R. J., Parker, C., & Weber, B. W.
2018).
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Optimization of work processes is a key benefit of implementing
artificial intelligence (Al) in the banking environment (Truby, J.,
Brown, R., & Dahdal, A. 2020). It is the process of improving and
simplifying the ways of performing tasks and achieving company
goals. The use of Al allows banks to automate and optimize their
work processes, which leads to increased efficiency and reduced
time costs. Optimizing workflows with Al is based on analyzing data
and identifying bottlenecks in current processes. Al can process
large volumes of information, identify patterns and trends, which
helps companies make more informed decisions to optimize their
operations (Lazo, Ebardo Sanz, J. L. C., & Zhu, Y. 2021).

Applications of Al can include automating tasks that were
previously performed manually, improving resource planning and
management, and optimizing logistics and supply chains. For
example, machine learning algorithms can predict product demand
and optimize warehouse stocks to avoid surpluses or shortages.
Optimization can also include improving communication and
collaboration between different departments of a banks. Al can help
automate data collection and analysis processes, making it easier to
share information and make joint decisions (Boustani, N. M. (2022).

Ultimately, optimizing workflows using artificial intelligence not
only increases a banking productivity and efficiency, but also helps
improve the quality of products or services, increase customer
satisfaction, and increase competitiveness in the market. Data
analytics for decision making is a key aspect of the use of artificial
intelligence (Al) in business. This process involves collecting,
processing, analyzing, and interpreting data to identify patterns,
trends, and important information that can be used to make
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strategic and operational decisions. Using Al in data analytics allows
companies to process large amounts of information faster and more
efficiently than would be possible using traditional methods.
Machine learning and data analytics algorithms can automatically
highlight key metrics, identify hidden patterns, and predict future
trends based on historical data (Ghandour, A. 2021).

However, artificial intelligence is currently being incorporated
into the management decision-making system, which also creates
certain risks. Therefore, the authors emphasize the importance of
measuring the consequences of the use of artificial intelligence a
nd assessing its effectiveness (Manser, Payne, E., H., Peltier, J. &
Barger, V., A. 2021).

Research results
Artificial intelligence is divided into “weak A
Weak Al has a more limited economic impact, since its role is

|’7

and “strong Al”.

limited to solving simple, routine tasks, such as determining what is
depicted in a picture or translating the sound of a voice into the
corresponding text (Omoge, A. P., Gala, P., & Horky, A. 2022).
Strong Al has a significant economic impact due to solving a wide
range of tasks related to the creation of robots (machines,
computers) that are similar to human mental abilities, that is, not
just to operate information, but also to some extent to understand
its meaning. The banks itself chooses which type of artificial
intelligence to use in its business processes. As a rule, the choice is
based on the scope of application, since each type of Al has its own
operating characteristics. However, the artificial intelligence market
has been growing dramatically in recent years (see Figure 1).
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Figure 1. Artificial Intelligence Market Size, USD billion $
Source: Chigirova, A., S., Rafikov, R., I. 2023

Numerous researchers have highlighted the potential of
artificial intelligence in managerial decision-making processes and
have shown its positive impact on individual managerial
performance (Lee, J. C., & Chen, X. 2022). This assumption has
recently been challenged by other scholars, who argue, that the
competence of artificial intelligence depends largely on the context
rather than on human decision-making. In addition, some authors
point to various tasks for which the algorithmic approach to
decision-making is completely ineffective (Kunigstorfer, F., &
Thalmann, S. 2020). Some studies question the applicability of
artificial intelligence for strategic decision-making. They show that
certain artificial intelligence systems may, rather, complicate
decision-making (Haenlein, M., & Kaplan, A. 2019).
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Moreover, artificial intelligence systems do not understand
either the inputs or the outputs they process or produce. Pure data-
driven rationality does not necessarily lead to correct decisions.
Thus, when making decisions, algorithms may seek to maximize
specific parameters, ignoring morality, specific values of the
company, and ethical standards (Ali, M. S., Swiety, I. A., & Mansour,
M. H. 2022). By learning from real data, they retrospectively
identify patterns to predict the future. Despite the fact that machine
judgment based on historical data seems more accurate and less
subject to bias than human judgment, scientists have identified a
number of negative examples of algorithmic bias, for example,
human resource management (Elrefai, A. T., Elgazzar, M. H., &
Khodeir, A. N. 2021).

The use of artificial intelligence in the banking system is not an
end in itself, and in this regard, the implementation of digital
technologies is expected to yield results, which can be financial and
non-financial. In this regard, it is important for banks to record the
actual achievements that have occurred as a result of the use of Al
and compare them with the intended results (see Table 1). Such
comparisons can serve as the basis for alternative measures of the
effectiveness of artificial intelligence, using the following steps (see
Figure 2).
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Table 1. The effectiveness of applying artificial intelligence in

banking
Indicators Expec- Actual  Achieve-
ted ment rate

Increasing the speed of credit 1,3 1,6 +1,23
transaction processing (time)
Operating cost reduction 5% 7% +1,4
percentage (%)
Average bank transfer time 5 4 +1,25
(hour)
Al operating annual cost growth 8% 1% -1,37
(%)
Creditworthiness assessment 3 2 +1,5
period (day)
Number of e-banking customers 7400 8200 +1,1

(people)
Average 0,85

3

Measuring the
financial and non-

A

Evaluating Al financial
] application effectiveness of Al
Recording the performance applications

intended and S through
actual results of coefficients
Al applications

Figure 2. Steps to measure the effectiveness of a
performance-based Al application in banking sector
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Conclusion

Assessing the effectiveness of Al in the banking system is a
complex process, which is why we consider it appropriate to take
an alternative approach to this. At the same time, it is important to
consider, how to combine the financial and non-financial results
from the use of Al and include them in the overall indicator of
effectiveness assessment. In this regard, we propose to calculate
the performance indicators of Al with relative coefficients, and then,
by combining them, determine one generalized aggregate indicator
with its average value. Therefore, the formation of the average
indicator characterizing effectiveness will be influenced by both the
positive and negative performance indicators of Al, which will serve
as the basis for making managerial decisions on reforms in the
introduction of digital technologies. Consequently, the information
in Table 1 indicates that the effectiveness indicator of artificial
intelligence is less than 1.0, the reason for which is the increase in
annual spending on Al application, which is higher than intended.
Therefore, managerial decisions should be aimed at the
implementation of artificial intelligence by the bank in the next year,
identifying and monitoring overspending in the application of Al.
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quugywdwihu wnyjwiutph pwqw (Big Data), wphbunwlwu
pwlwywunigywt EGYwn, npnonwdutiph Yujwgnd

UphGunwlwu pwuwywuniginiup (UR) jwjunpbu Yhpwnynwd
E pwuywihtu hwdwlwpgnud b ESGHnhy nEpwlywnwpnid niup ng
dhwju  pphuwtuwlwu  gnpdwppubiph  wpwgwgnpdniEjwu,
dogpunnipjwl odwunwydwu, i Ywnwywnpswlwu
npnanudubiph Ywjwgdwu hwpgbipnd: Yppwntiingd UR, pwuybiphu
hwonnynw L Ypbwuwnb] gnpdwnuwlwu dwfuubpp, ubipdnidb
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