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Summary. Introduction. The problems of methodological support for
digital business transformation are particularly important in the context of the
development of the global technology market based on intellectualisation and

globalisation. The level of validity of forecasting its development and,
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consequently, the efficiency of production and economic activity in general,
depends on the methods and models used by business entities in assessing
transformation and strategic planning. However, there is still no adequate and
sufficient methodological support to help companies effectively assess the level of
digital transformation, taking into account both the peculiarities of the modern
market and the factors of their production and economic activity. As a result, the
development of management decisions and the justification of appropriate
scenarios for digital business transformation are difficult.

Objective. To substantiate a methodological approach to assess the level of
digital business transformation, which would take into account the impact of the
external and internal environments of the company.

Materials and methods. The work of scientists and practitioners on the
issue of assessing the digital transformation of business; analytics of
organisations in the subject area; the results of the authors' research. General
scientific research methods have been used.

Results. The existing methodological support for the measurement of the
processes of the digital transformation of business has been studied. The
indicators and their parameters aimed at determining the level of business
transformation in the context of digitalisation are substantiated. The
mathematical apparatus for determining the level of digital business
transformation is selected. Based on the selected mathematical apparatus, the
author's own methodological approach to assessing the level of business
transformation in the context of digitalisation is developed.

Prospects. Prospects for further research are the development of
management decision-making systems based on the results obtained using the
author's methodological approach.

Key words: business ttransformation, digitalisation, indicator system,

method, model.
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Anomayia. Bcmyn. B ymosax nocmyny c8imogoeo punKy mexHono2ill Ha
3acaoax inmenexmyanizayii ma enooanizayii 0ocobau8020 3HaueHHs Haby8aOmMob
npoosemu MemoouyHo20 3abesnevenus yupposoi mpanchopmauii 6izuecy. Bio
mMemodie i mooenell, 3acmoco8y8anux cyO ' €Kmamu 20Cno0aploO8anHs Ni0 uac
OYIHIOBAHHS MPAHCHOPMaYii ma cmpame2iuHo20 NAAHYBAHHS, 3ANEeHCUNb DIGEHD
00IPYHMOBAHOCMI  NPOCHO3VBAHHS  IXHbO2O  pPO3BUMKY I,  8I0NOBIOHO,
eghekmugHocmi UPOOHUUO-20CN00aAPCHKOL disinbnocmi 6 yinomy. OOHax, 0oci He
PO3pobONIeHO Y HeoOXIOHIl I 00CMAMHI KiTbKOCMI Memoou4Ho20 3abe3nedeHns,
sAKe Ou 00nomazano KOMHAHIAM e@eKmueHo OyiHeamu pieeHb yu@dposoi
mpancghopmayii, 6paxo8youU Ik 0COOIUBOCMI CYUACHO20 PUHKY, MAK | hakmopu
ix 6upobruuo-eocnooapcvkoi  Odianrbnocmi. Ile ycknaouiwoe po3podeHHs
VNPAGNIHCLKUX — piuleHb ma O0OIPYHMYBAHHA BIONOGIOHUX CYeHapiig O
npoesaodicens yugposoi mparncghopmayii 6iznecy.

Mema. O6rpynmysannsi mMemoouuHo2o nioxo0y 00 OYIHIOBAHHS pIi6HS
yugposoi mpancgopmayii 6izHecy, Wo 6paxosy8as Ou GNIUE 308HIUHLO20 MA
BHYMPIUHBO2O Cepedo8UL KOMNAHII.

Mamepianu ma memoou. Jlopobok Haykoeyieé 1 npakmuxie 3a
npooAeMamuKkol0 OYiHI08aHHs Yu@poeoi mpanchopmayii OisHecy, aHarimuxa
opeanizayiii.  npeomemHoi  cghepu,  pezyrbmamu  OOCAIOHCEHb  ABMOPIE.
Bukxopucmano 3azanvrHonaykosi memoou 0ociionuybkoi pobomu.

Pesynomamu. Onpayvosano HaseHe Mmemoouyne 3a06e3neyeHHs 3
suMiprosanus npoyecié yugpogoi mpancgopmayii 6iznecy. OOIpyHMOBAHO
NOKA3HUKU ma IXHi napavempu, CHpAMOBAHI HA  BU3HAYEHHS  PIGHS
mpancopmayii 6iznecy 6 ymosax yugposizayii. Obpano mamemamudHuil
anapam 051 6CMAaHOBIeHH s pieHs yugpoesoi mpancghopmayii 6iznecy. Ha ocnogi
00paHo20 MAMeMamuyHo20 anapamy po3pooONeHO aABMOPCbKULL MemoOUdHULL

nioxio 0J1s1 OYIHIO8AHHSL Pi6Hs MpaHchopmayii OizHecy 8 yMo8ax yugdposizayii.
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llepcnexmusu.  Ilepcnekmugamu  nooanbuio20  OOCHIONCEHH €
PO3pOONIeHHs  cucmeM  YHPABNIHCbKUX piuleHb HA OCHOBI  pe3)ibmamis,
OMPUMAHUX 34 ABMOPCOKUM MEMOOUUHUM NIOXOOOM.

Knwuoei cnosa: mpancgopmayis 0Oizuecy, yupposizayis, cucmema

NOKA3HUKIE, MemoO, MOOelb.

Problem Statement. In recent years, as the global technology market has
developed on the basis of intellectualisation and globalisation, the problems of
methodological support for digital business transformation have become
particularly important. The methods and models used by business entities to
assess transformation and strategic planning determine the level of validity of
their development forecasts and, consequently, the efficiency of production and
economic activity in general. The importance of this is confirmed by McKinsey's
research [1], which states that 70% of digital transformation initiatives fail to
achieve their goals due to insufficient strategic planning and methodological
support. Companies with a clear methodical approach to digital transformation
are 50% more likely to succeed. Organisations that use a sound methodological
framework to plan and evaluate their initiatives are twice as likely to succeed in
digital transformation.

According to PwC [2], companies that use tailored methodologies to assess
the effectiveness and plan for digital transformation can reduce operating costs by
up to 45% through process automation and resource optimisation. Deloitte's
analysis [3] shows that companies with a high level of digital maturity, supported
by a methodological framework, generate 26% more profit than companies that
implement digital transformation without a systemic vision. According to a study
by the Boston Consulting Group [4], companies that implement digital solutions
using a structured approach see a 20-30% increase in productivity. This is the
result of a concerted effort where methodological support helps to avoid mistakes

and use digital technologies effectively.
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An analysis of the current theoretical and methodological frameworks for
assessing the effectiveness of digital business transformation shows that, despite
the proliferation of approaches, methods and indicators in this area, it is becoming
increasingly difficult to obtain sound analyses of the digital progress of companies
and markets. The nature and methods of digital transformation are constantly
evolving due to the rapid development of innovative technologies in the world.
On the one hand, methods of measuring the effectiveness of digital transformation
of enterprises should meet modern market requirements, take into account the
latest trends and patterns of digital progress, since the results obtained can be used
to forecast the future development of business entities, markets, regions and the
country. On the other hand, such methods should meet the requirements for the
effectiveness of production and economic activities of enterprises in the context
of digital transformation. This complexity of the methodological approach to
assessing the effectiveness of digital transformation of business will allow its
integration into the model of managing the innovative development of the region.

Research and Publications Analysis. The issue of assessing the
effectiveness of business transformation in the context of digitalisation is widely
represented in modern science and practice. In particular, a thorough review of
digital transformation issues has been carried out by scientists [5; 6], and
institutional prospects for its development have been highlighted by authors [7 —
9]. Practical aspects of solving the problems of digital transformation are
presented in [10; 11]. Researchers [12; 13] propose to consider this issue on the
example of various industries, and [14] — in the context of the concept of
sustainable development. The author's original visions in this field are presented
in [15]. The paper [16] discusses the development of digital transformation of
business models based on the creative industries.

Despite the considerable amount of work on business transformation in the
context of digitalisation, the literature still does not provide methodological

support that would help companies to effectively assess the level of digital
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transformation, taking into account both the peculiarities of the modern market
and the factors of their production and economic activity. This significantly
complicates the development of management decisions and the substantiation of
appropriate scenarios for the digital transformation of the company.

Study Purpose. The purpose of the study is to substantiate a
methodological approach to assessing the level of digital business transformation,
which would take into account the impact of the company's external and internal
environment.

Key Material Presentation. The results of the study indicate that the
measurement of digital business transformation should be expressed by an
integral indicator that includes a number of parameters. They determine the level
of digital business transformation from the perspective of the impact of the
company's external and internal environment. In order to substantiate such
parameters, the following have been developed:

— approaches, methods and models of the leading research organisations
in this field (McKinsey & Company, WEF, PwC, Forrester, Deloitte, OECD,
Boston Consulting Group, Harvard Business School, etc.);

— indices, parameters, indicators and their systems used in the science and
practice of modern business;

— professional comments from stakeholders on measuring the
effectiveness of digital business transformation;

— the experience of the team of authors and their reflections based on
consultations with representatives of innovative companies on business
transformation in the context of digitalisation.

In order to assess the level of effectiveness of digital business
transformation, an integral indicator (K) is proposed, consisting of:

— indicator of the impact of the external environment on the digital
business transformation, K; (to represent the evolution of the market situation in
the context of the spread of digitalisation);
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— indicator of the impact of the internal environment on the digital
business transformation, K> (to measure the effectiveness of the digitalisation of
an enterprise at the micro level).

These indicators and the parameters included in them with their respective

characteristics are shown in Figs. 1-2.

Indicator of the impact of the external environment on digital business transformation (K1)

The development of market infrastructure (k11)

The parameter reflects the level of efficiency of digitalisation development in specific markets. It is obtained by comparing
statistical indicators of digital market development (for example, from the source “Index of Digital Transformation of Territorial
Communities of Ukraine” [17]) with the previous similar period, based on qualitative assessments: “high”, “medium”, “low”.

The development of cross-sector collaboration and market convergence (k12)

This parameter indicates the effectiveness of intersectoral cooperation and market convergence based on digitalisation,
which is reflected in the increase of value added (gross value added) in the region (regional market, national market, etc.). It
can be determined by analysing the emergence of innovative developments in the market based on digitalisation, which to
some extent have led to an increase in value added in the industry. Invented and implemented digital solutions help to
increase the number of consumers, expand sales markets, change the market structure by eliminating outdated marketing
models through new technologies, etc. The parameter is set on the basis of a comparison of certain statistical indicators
(State Statistical Service) with the previous similar period, using qualitative assessments: “high”, “medium”, “low".

The development of the Internet of Things (k13)

The parameter indicates the efficiency of a system of physical objects interconnected by software and/or other technologies
to transmit data to other devices or systems via the internet. The use of the 10T has a decisive impact on the digitalisation of
industries, regions, etc. The parameter should be set based on a comparison of certain statistical values (State Statistics
Service), compared to the previous similar period, and using qualitative assessments: “high”, “medium”, “low".

Start-up creation (level of entrepreneurship in the region) (k14)

This indicator shows the level and type of development of the region in terms of the creation of start-ups or similar business
units. The indicator is determined by weighting the region's population and level of start-up readiness, and then comparing the
values obtained with those of the previous reporting period using qualitative assessments: “high”, “medium”, “low”.

Financing of business entities (k1s)

It shows the effectiveness of investments in the markets of the region, country, etc., and how they have been distributed
according to the stages of investment by business entities. It is important to take into account the situation of venture capital
investments, business angels, crowdfunding, crowdselling, crowdinvesting, etc. The parameters obtained are compared with
values from previous similar periods, based on qualitative assessments: “high”, “medium”, “low".
Fig. 1. Parameters of the impact of the external environment on the digital business
transformation, K;

Source: compiled by the authors
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Indicator of the impact of the internal environment on digital business transformation (K2)

‘ The implementation of digital solutions by a business entity (k21)

The purpose of this indicator is to analyse the effectiveness of digital solutions implemented by the company. For example, the
launch of a website or mobile application may significantly increase sales of products and even cause changes in the market

———> structure, create new markets, etc. The parameter can be determined based on the change in the entity's net profit (income)

before and after the implementation of the digital solution. It is advisable to give the result a qualitative efficiency rating: "high",
“medium®, "low".,

Increase in the level of digital awareness of the company's employees (k22)

This indicator shows the qualitative development of the digital skills of the company's employees, including their mastery of e-
commerce tools, online skills, digital skills in the area of business analysis, remote working and information and communication
skills, the ability to create digital content, the use of contactless payment, identification using smart ID, and so on. This
parameter can be correlated with the rate of adoption of digital solutions. It is analysed over time, based on data on the past
and current state of employees' digital literacy. The parameter is determined through qualitative assessments: “high”,
"medium”, "low".

The development of use of (increased access to) e-banking and other e-services by an entity (k23)

The parameter indicates the efficiency of the business unit's use of digital services that allow it to increase the efficiency of its
business activities (e-banking, e-commerce services, mobile money, e-document flow, etc.), develop its business, increase its

> profitability and optimise its business processes with the help of e-services. It is analysed on the basis of data on the past and

current use of e-services by the business unit. The parameter is determined by qualitative assessments: "high”, “medium”,
“low".

’ Increase the level of automation, including the introduction of industrial robots (k24)

This parameter indicates the effectiveness of the automation solutions implemented by the company (in particular, software
updates, new technologies, automated management systems, etc.), which lead to the improvement of business processes and

> bring the company to a higher level of business activity. This parameter is determined on the basis of a comparison of data on
the past and current state of the company's use of automation solutions, assigning qualitative ratings to the level: "high”,
"medium”, "low".

The application of Al and machine learning algorithms in the work of a business entity (k2s)

The parameter indicates the effectiveness of the company’s use of artificial intelligence and machine learning algorithms in its
operations. The use of these capabilities brings the company to a qualitatively new, more efficient level of work due to the
———> optimisation of time, financial and other resources. The parameter is determined based on a comparison of data on the past
and current state of the company’s use of artificial intelligence and machine learning algorithms, assigning qualitative scores to
the level: “high", “medium®, “low".

{ The use of cloud computing (k2s)

The parameter indicates the effectiveness of the use of cloud services by business entities for secure data storage or other
activities, and is a significant competitive advantage of modern competitive business processes. Cloud platforms create a

> consolidated set of resources of autonomous management systems in organisational systems. This parameter is determined
on the basis of data on the past and current state of the entity's use of cloud computing services, using qualitative ratings:
"high”, "medium”, “low".

Fig. 2. Parameters of the impact of the internal environment on the digital business
transformation, K>
Source: compiled by the authors
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Given that the parameters reflecting the impact on the digital
transformation of the business are multidimensional and characterised by a
complex level of mutual correlation, it is likely that there will be difficulties in
their mathematical justification. Moreover, the impact of these first-order integral
indicators on the second-order integral indicator is not always certain. These and
other issues significantly complicate the creation of a model for measuring
business transformation in the context of digitalisation. In practice, however,
experts tend to simplify different types of indicators and often even neglect their
interrelationships. This reduces the effectiveness of the measurement and leads to
unreliable conclusions and predictions based on it.

In addition, the knowledge sought in the development of intelligent
evaluation systems is not always complete and absolutely accurate. Even the
quantitative estimates of the above system of integral indicators K; and K>,
obtained through precise experiments, have statistical probability estimates. In
addition to quantitative indicators, the system should also include qualitative,
heuristic rules, etc. When processing data based on formal logic approaches, there
is a tension between fuzzy knowledge and clear logical conclusions. In such cases,
it i1s recommended to use fuzzy set methods, which allow an adequate
formalisation of various economic dependencies.

The foundations of fuzzy set theory and fuzzy logic were laid at the end of
the 1960s by the American mathematician L. Zadeh (scientific paper “Fuzzy
Sets”, published in the journal “Information and Control”, 1965), who based his
theory on approximate reasoning, which is used to describe processes, systems,
objects, etc. The mathematical theory of fuzzy sets and fuzzy logic is based on the
theory of approximate reasoning.

The mathematical theory of fuzzy sets and fuzzy logic is a generalisation
of set theory and formal logic, and is separate from them and from Aristotelian
logic. In general, the models of fuzzy set theory by Larsen, Tzukamoto, Mamdani,

Sugeno and others are widely used in economics. Fuzzy set methods are
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considered useful in the absence of precise mathematical models for describing
systems. The theory of fuzzy sets facilitates the use of subjective expert judgement
without the need for formalisation. Its application makes it possible to solve
problems involving conflicting decision criteria, to provide a linguistic
description of complex and deep processes, and to establish fuzzy dependencies.
This makes it possible to model system behaviour, develop alternative solutions,
etc.

Thus, in the case of measuring business transformation in the context of
digitalisation (which is a multi-iterative process for which there is no simple
mathematical model), it is advisable to apply the methods of fuzzy set theory.
According to the theory of fuzzy sets, the effectiveness of measuring business
transformation in the context of digitalisation is expressed by maximising the
degree of suitability of the indicators obtained for a particular market development
scenario.

Let us consider the measurement of the indicator of business transformation
in the context of digitalisation on the basis of integral indicators (the impact of
internal and external environments on the digital transformation of the company)
on the basis of the Mamdani model, which, unlike other models, includes fuzzy
values (membership functions) in the conventions of its rules.

The process of measuring business transformation in the context of
digitalisation based on the use of fuzzy set theory is divided into components:

—  fuzzification — matching a set of values x with its membership
function M(x), thus converting the values of x into a fuzzy format (setting the
values of linguistic variables and creating a database of fuzzy description rules,
setting quantitative values or their ranges of values; determining extreme values
of parameters and forming membership functions, developing fuzzy rules);

—  defuzzification is the opposite process to phasing. Fuzzy logic
systems work on the principle that measurement data is phased (converted into a

fuzzy format), processed, defuzzified and sent to actuators in the form of familiar
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signals;

— degree of membership — the value of the membership function M(x)
is set based on a priori knowledge, expert opinion, etc.

The hierarchy of the proposed indicators and parameters, their impact on
the indicator of business transformation in the context of digitalisation, is shown

in Fig. 3.

(2~
OO\
OGO OC

K f(K)

(O
®

Fig. 3. Hierarchy of proposed indicators and parameters, their impact on the business
transformation indicator in the context of digitalisation
Source: created by the authors

According to Figure 3, we interpret the indicators and parameters as follows:

— K is a relative indicator of business transformation in the context of
digitalisation (hierarchical top), defined by the boundaries: [K;,; K>];

— K, K> — integral indicators of the impact of the internal and external
environment of the company on the indicator of its transformation in the context
of digitalisation (thermal peaks), units;

— ki1, ko ki kia kista kapy koo ks ks kos; kos — parameters of the
impact factors of the business transformation indicator in the context of

digitalisation. Reductions fk, fxi, fko are carried out on the basis of logical
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inference from fuzzy knowledge bases.

A fuzzy subset of K is defined as the set of ordered pairs A =

{x,us(x); x € S}, ne uy (x) —is a characteristic membership function that takes a

value from some ordered set M = [0, 1] — the membership set u, (x) > 0,Vx €

S; Uy (X) > OI VxﬂS, SuprS[ﬂx (x)] =1 In

this

case, the function

U, (x) indicates the degree to which the element x belongs to the subset 4 and is

a tool for converting linguistic variables into mathematical language for further

application of the fuzzy logic method. Let's assign linguistic values to the selected

indicators and their parameters — Table 1.

Table 1

Meanings of linguistic terms of indicators and their parameters of business

transformation in the context of digitalisation

Designation Indicators and their parameters Linguistic terms
(External environment): Low,
K Integral indicator of the impact of the external [0; 15; 30]; Tolerable, [30;
! environment on digital business transformation 40; 50]; Admissible, [50; 60;
70]; H, high, [70; 85; 100].
“High”, “Medium”, “Low”
ki The development of market infrastructure (Low [0; 15; 30], Middle [30;
50; 701, High [70; 85; 100])
) “High”, “Medium”, “Low”
Ko rll“llelli lie;\;e;ggrer;egg ((:)2 cross-sector collaboration and (Low [0: 15: 30], Middle [30;
g 50; 701, High [70; 85; 100])
“High”, “Medium”, “Low”
ki3 The development of the Internet of Things (Low [0; 15; 30], Middle [30;
50; 701, High [70; 85; 100])
ks rS;air)-nu)p creation (level of entrepreneurship in the (I{{;\th[ (’); ll\g?il(l)l]r’nlv’h dI::l(l);v[?a 0;
& 50; 701, High [70; 85; 100])
“High”, “Medium”, “Low”
kis Financing of business entities (Low [0; 15; 30], Middle [30;
50; 701, High [70; 85; 100])
(Internal environment): Low,
K Integral indicator of the impact of the internal [0; 15; 30]; Tolerable, [30;
2 environment on digital business transformation 40; 50]; Admissible, [50; 60;
70]; H, high, [70; 85; 100].
o The implementation of digital solutions by a (I{{;\th[(’); ll\g?il(l)l]r’nlv’h dla(l);v[?a 0;

business entity

50; 701, High [70; 85; 100])

International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2024-9




International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2024-9

Increase in the level of digital awareness of the

‘CHigh”, C‘Medium7” “LOW”

k22 company's employees (Low [0; 15; 30], Middle [30;
y's employ 50; 701, High [70; 85; 100])
) “High”, “Medium”, “Low”

oos The Qevelopment of use Qf (increased access to) e- (Low [0; 15; 30], Middle [30;
banking and other e-services by an entity 50; 70], High [70; 85; 100])
.. . “High”, “Medium”, “Low”

|l el afemaioninlng he | o s 15,30, Vil o
50; 70], High [70; 85; 100])

The application of Al and machine learning High . M?dlum - Low )

ks algorithms in the work of a business entit (Low [0; 15; 30], Middle [30;
Y 50; 701, High [70; 85; 100])
“High”, “Medium”, “Low”

ks The use of cloud computing (Low [0; 15; 30], Middle [30;

50; 701, High [70; 85; 100])

Source: compiled by the authors

Using the formed group of terms, an array of possible variants of the ratio

of the parameters of the indicator of the impact of the external environment on the

digital transformation of business (K;) and the impact of the internal environment

on the digital transformation of business (K2) (rule base) is compiled. Some

variants use the weight of the rule (range [0...1]), which indicates the level of

significance of the corresponding variant. These rule bases and features are

introduced into the algorithm of the Mamdani model (Fuzzy Logic Toolbox

component of the MATLAB software package). For the Mamdani model, a

triangular distribution function (trimf) of the input values of the features was

chosen (Figs. 4-5).

Fig. 4. The Mamdani model for the determination of the integral indicator of the impact

of the external environment on digital business transformation (K;)
Source: compiled by the authors
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[ey——,

Fig. 5. The Mamdani model for the determination of the integral indicator of the impact
of the internal environment on digital business transformation (K>)
Source: compiled by the authors

The functions of membership of fuzzy subsets to the fuzzy set of the above
integrated indicators of business transformation in the context of digitalisation are
compiled in such a way that their values are in the range [0 ... 100]. The
defuzzification was carried out using the “centre of gravity” method.

The modelling of the integral indicators K; and K> made it possible to obtain
a series of visualisations, examples of which are shown in Figs. 6 — 7. The surfaces

obtained are the reference ones in this system.

o1 ams

Fig. 6. Visualisation of the results of modelling the dependence of the indicator of the
level of “The development of the Internet of Things” and the indicator of “Start-up
creation (level of entrepreneurship in the region)” (by the ratio of features)
Source: compiled by the authors
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Fig. 7. Visualisation of the results of modelling the dependence of the indicator of “The
development of use of (increased access to) e-banking and other e-services by an entity”
and the indicator of “Application of AI and machine learning algorithms in the work of
a business entity” (by the ratio of features)
Source: compiled by the authors

The obtained relative indicator of business transformation in the context of
digitalisation (K) is determined by the boundaries [K;;, K>], which indicate the
level of transformation. Accordingly, the scenarios of its implementation will
correspond to this level. In order to interpret this indicator, it is advisable to use
matrix approaches, in particular those based on coordinate systems. This makes it
possible to differentiate more precisely between digital business transformation
scenarios. The GE/McKinsey matrix, adapted by scientists [ 18] to substantiate the
directions of business process management, is one of the best for this case. This
matrix makes it possible to specify the state of business transformation in the
context of digitalisation with greater precision, particularly on the basis of
reflection, and to formulate appropriate management decisions.

Conclusions and Proposals. The values obtained by using the author's
methodological approach are qualified by a fuzzy number in the range, which
makes it possible to operate not with probabilistic estimates, but with project
estimates. This makes it possible to achieve a higher accuracy of the business
transformation indicator in the context of digitalisation.

The positive aspects of the methodological approach developed on the basis

of fuzzy set theory are:
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—  the possibility of using not only known estimates, but also planned
data on the ranges of features;

— the application for indicators characterised by a diverse composition
of features that determine the main indicator;

— the efficiency from the point of view of the economic interpretation
of the formalised estimates.

The main disadvantages of the developed approach are that the initial set of
fuzzy rules formulated by the expert may be characterised by incomplete data,
contain questionable correlations, etc. The type and parameters of the membership
functions describing the input and output variables of the system are often
determined subjectively, which leads to an unreliable reflection of reality.

The study made it possible to develop a model for measuring business
transformation in the context of digitalisation based on the theory of fuzzy sets,
which, unlike the existing ones, is based on integral indicators of internal impact
(the development of market infrastructure, the development of cross-sector
collaboration and market convergence, the development of the Internet of Things,
start-up creation (level of entrepreneurship in the region), financing of business
entities) and external impact (the implementation of digital solutions by a business
entity, increase in the level of digital awareness of the company's employees, the
development of use of (increased access to) e-banking and other e-services by an
entity, increase the level of automation, including the introduction of industrial
robots, the application of Al and machine learning algorithms in the work of a
business entity, the use of cloud computing) which, through the use of fuzzy logic
algorithms, ensures the aggregation of a set of different types of parameters and
1s suitable for strategic planning of business development of business entities.

The proposed model will facilitate effective economic modelling in the face
of variability. Prospects for further research include the development of
management decision-making systems based on the results obtained using the

author's methodological approach.
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