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ALGORITHM FOR THE DEVELOPMENT OF A WEB-ORIENTED
ENTERPRISE DIGITALIZATION APPLICATION

Abstract. This paper describes the Digitalization of Enterprises which plays a key role in the modern world
as it helps enterprises to increase efficiency and competitiveness. Your algorithm for enterprise
digitalization, which takes into account the current experience of countries that have succeeded in
digitalization, such as the UK, the US and the European Union, looks very thoughtful and comprehensive.
It also needs to take into account the specifics of e-services in Ukraine, the professional orientation of
employees of enterprises, and the level of complexity of specialized equipment and technologies used. This
allows for the development of a wide range of skills required for mastering digital technologies and
hardware by different categories of Ukrainian industrial workers. This approach to the formation of areas
and components of the enterprise digitalization algorithm in the form of a structure that covers all
components of the modern ecosystem of electronic services formed in Ukraine seems to be very productive.
Digitalization includes a number of key elements, such as process automation, the use of big data for
decision-making, the introduction of artificial intelligence and machine learning, and the use of cloud
technologies. All of these elements can help businesses increase productivity, reduce costs, and improve
customer service. It is also important to note that digitalization requires businesses to invest heavily in
training and development of their staff, as new technologies require new skills. Education and training are
key success factors in digitalization. Digital transformation uses digital technologies to create new or
modify existing business processes, culture, and customer experiences to respond to changing business and
market demands. This transition from old to new business and technology models involves certain key
areas. Digital transformation is not just about introducing new technologies, but also about rethinking the
way an enterprise operates at all levels, and includes rethinking customer experience, how data is handled,
internal processes, and company culture. Digital transformation can be a challenge, but it can also bring
significant benefits to those who implement it. The algorithm for the digitalization of enterprises starts with
competencies for Ukrainian industrial workers — a key tool developed to improve the level of digital skills
of workers. This tool is aimed at supporting government agencies in policy-making and planning
educational programs that focus on the development of digital literacy and the practical application of
digital technologies in all areas of industry in Ukraine.
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policy, so it is worth focusing on the quantitative and

Introduction qualitative assessment of the results of digitalization

Analyzing the level of development of the implementation, i.e. the achieved level of digitalization

digitalization policy and the achievements of the
digitalization process within Ukraine and around the
world. It is impossible to quantify the digitalization

and trends in the development of digitalization in Ukraine
and the world in recent years [1 — 5].

There are methods for assessing digitalization,
namely:
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— Networked Readiness Index (NRI) (Fig. 1)
— Digital Economy and Society Index (DESI) —
index of the digital economy and society;

— Global Innovation Index (GII) — Global
Innovation Index;
— Digital Evolution Index (DEI) — Digital

Evolution Index;

— Digital Adoption Index (DAI) — Digitalization
Adoption Index;

— World Digital Competitiveness Ranking (IMD)
— World Digital Competitiveness Ranking, etc.

Ukraine, unfortunately, is not represented by
statistical data on all of these indicators, they are not
relevant for consideration, as they do not provide a
real understanding of Ukraine's position and
comparison with other European countries.The
Network Readiness Index and its components are
presented and quite well developed sphere.

Objective of the work

The object of research is the concept of
digitalization and business processes of digitalization.

Subject of research: properties, features,
characteristics and algorithm of digitalization in Ukraine.

Purpose: to analyze the peculiarities of
digitalization of enterprises in Ukraine and the world
with a substantiation of the specifics of digitalization in
Ukraine and analysis of its development.

Digital transformation is a dynamic and accelerated
process that has been actively developing over the past
decade. Nowadays, artificial intelligence, online work,
electronic document management and many other
concepts are already a common and widespread reality.

The very concept of digital transformation is quite
new, so there is no single and universal terminological
interpretation of this concept, it cannot be unified due to
the wide range of issues covered by this concept and

TECHNOLOGIE IMPACT
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technologies SDG

different approaches to their interpretation and
identification of the main components. Each country
develops its own approaches to digital transformation
and corresponding strategic development plans, which
are related to the country's uniqueness: socio-cultural,
economic, political development, etc.

Digital transformation is a process that continues to
unfold and deepen, it cannot be avoided or ignored, so it
is necessary to study it, analyze the course of
development, the processes that have already taken place
and those that are taking place, and predict those that will
take place in the short and long term.

Summary of the main material

Taking into account the specifics of e-services in
Ukraine, the professional training of employees and the
level of complexity of specialized technologies and
equipment, this approach allows for the development of
a wide range of skills required for different categories of
Ukrainian industry workers. This approach to the
formation of the components of the algorithm for the
digitalization of enterprises, which takes into account all
elements of modern electronic services (mastering digital
technologies and hardware) in Ukraine, looks quite
productive.

Digitalization itself covers several key aspects,
including process automation, the use of big data for
decision-making, the introduction of artificial
intelligence and machine learning, and the use of cloud
technologies. These elements can significantly increase
productivity, reduce costs, and improve customer
service. It is also important to note that digitalization
requires significant investment in staff training and
development, as new technologies require new skills.
Education and training are critical to success in the
digitalization process.

MANAGEMENT PEOPLE
Trust Individual
Adjustment
of the Business
Inclusion Authorities

Figure 1 — Components of the Networked Readiness Index (NRI), where SDG
(Sustainable Development Goals) are the goals of sustainable development [1]
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The digitalization of enterprises is critical in the
modern world as it contributes to efficiency and
competitiveness. The proposed digitalization algorithm,
based on the experience of successful countries such as
the UK, the US, and the European Union, looks
comprehensive.

Digital transformation is the process of
implementing digital technologies to create new or
modify existing business processes, cultural aspects, and
consumer experience in accordance with changing
market requirements. The transition from old to new
models includes three key areas:

1. Digital technologies. The use of new and rapidly
changing digital technologies to solve problems is a
common feature of all digital transformations.
Companies must be flexible and ready to adapt to new
technologies to remain competitive.

2. Digital data. Digital transformation involves the
use or creation of digital data to improve processes. This
includes the use of big data, machine learning and
analytics to gain new insights, as well as the use of digital
platforms to collect data from customers.

3. Digital culture. This aspect includes changing the
organizational culture to support rapid adaptation to
change. This may include changes in the organizational
structure, processes, skills, and culture of the company.

Digital transformation is not limited to the
introduction of new technologies; it is also a review of
the way an enterprise operates at all levels, including
customer interaction, data management, internal
processes, and corporate culture. It has the potential to
bring significant benefits to those who successfully
implement it.

Since 2016, digital transformation has been the
subject of in-depth theoretical research that forms the key
ideas of development in national economies. Modern
scientists (UNCTAD experts [10] and experts from the
US Department of Commerce [11]) characterize the
process of digitalization as a
transformation caused by the introduction of digital
technologies, IT for creating, processing, exchanging and
transmitting information:

socio-economic

“digital infrastructure, which is necessary for
the existence and functioning of a computer network
(digital enabling infrastructure);

— digital transactions that can be carried out
through the use of digital technologies (e-commerce);

— users of the digital economy who create content
(digital media)” [1 — 6].

To date, the concept of the “third wave of society
development” has become widespread, authored by the
American sociologist and futurist E. Toffler [8]. For
comparison, let us present the following scheme of social

development (Table 1): the third wave, the main features
of which are the dominant role of information and
knowledge; the second wave — industrial civilization; the
first wave — social and labor sphere.

The tasks and directions for the development of
enterprises through the digitalization of Ukraine's
economy are outlined in the Digital Agenda of Ukraine
2020 [1 — 6]. It states that "digitalization is the
introduction of digital technologies into all spheres of
life: from human interaction to industrial production,
from household items to children's toys, clothing, etc. It
is the transition of biological and physical systems into
cyberbiological and cyberphysical systems (combining
physical and computational components). It is the
transition of activities from the real world to the virtual
world (online)."

The variety of definitions of the term "digital
economy" is due to the relevance of the phenomenon and
different approaches to its study. In our opinion, the
digital economy is part of the information society based
on the creation and distribution of goods and services
using the latest information and communication
technologies. It implies a decrease in the share of
physical labor and an increase in the share of mental,
highly skilled and creative activity, which enhances the
role of the human factor, leads to changes in the nature of
work, labor relations, employment structure and the
emergence of new types of work.

The proposed algorithm in Fig. 2 assesses the level
of digitalization of an enterprise, which is based on the
patterns and principles of digitalization of enterprise
personnel management systems. The algorithm involves
the following actions (formation of a system of indicators
characterizing the level of digitalization of an employee's
personal data; introduction of criteria for forming a
database by the level of digitalization, determination of
correct and incorrect data; analysis of complex indicators
of digitalization; testing and identification of the causes
of deviations and identification of the most important
problems).

As part of the technology for developing and
synchronizing a web-based application as part of the
process of digitalizing the information space of an
enterprise, the task is to ensure the transfer of personal
data about employees of the enterprise to a global
database in a convenient form and with minimization of
errors [12].

For the successful implementation and active use of
modern digital technologies, it is necessary to combine
the efforts of business processes and government
business structures. This will allow regions to move to a
level of development and increase their
competitiveness. To do this, it is important to:

new
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1. Develop, approve, and implement an enterprise
development strategy that takes into account current
challenges and the need for digital transformation of the
economy to improve the efficiency of management
processes.

2. Create an investment-friendly climate to attract

3. Promote digital communications between
employees and management, as well as increase digital
literacy.

4. Support the development of IT education to
ensure the operation and maintenance of digital processes
within production activities.

investment in the development of digital infrastructure.
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Figure 2 — Algorithm for distributing personal data about employees [7-9]

To study the impact of digitalization on the
development of economic systems of an enterprise, it is
proposed to use the method of correlation and regression
analysis. This will allow modeling how the composite
index of digitalization affects the change in gross
product. The choice of this methodology allows for a

more accurate assessment of the impact using
mathematical tools.

For the correlation and regression analysis, we
recommend using a comprehensive digitalization index
consisting of three components: infrastructure readiness,

employment in the ICT sector, and consumer activity in
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Internet services. This will allow us to build a model that
shows the impact of the composite digitalization index on
gross domestic product.

The analysis of statistical information shows that
the impact of digitalization on enterprise development
can be described using single-factor models, in particular,
the cubic type to improve the accuracy of the results.

The cubic single-factor regression model is as
follows:

w=a, +alv3 +a2v2 +av+e, (1)
where w — is the value of the output variable; v — Is the
value of the independent variable; ao, a;, a;, az — are
heterogeneous parameters; € — is the relative error.

This expression reflects the modeled process of the
enterprise's functioning in the real socio-economic
environment. It is necessary to take into account the
presence of a relative error, which, at low values, will
allow modeling the dependencies between heterogeneous
indicators. And the estimated cubic one-factor model will
have the form:

Ww=a,+av’ +a,v’ +a,9, ()
where w — is the estimated value of the output variable
(determined within the estimated model); v — actual
values of the independent variable (statistical data); v of
statistical data); ao, ai, a2, a3 — estimated heterogeneous
model parameters.

The error is calculated by the formula:

E=W—W, (3)
The heterogeneous parameters a0, al, a2, a3 are
found using the least squares method, which is often used

to build typical econometric models. The main task is to
find an estimated model of the dependence between the
indicators, within which the error will be minimal:
& —> min. 4
The model will correspond to a real functioning
system of relationships when the error value tends to the
minimum:
n n
Ze = Z(wi —d,+ayv +a,v’ +a3\3), (5)
i=1 i=1
The sum of deviations w from the trend value,
which describes the approximate relationship between v
and w to find the model parameters ao, ai, a,, as, it is
necessary to determine a regression in which the sum

n o
Zi=1 & oferrors is minimal.

Conclusions

The author analyzes the processes of digitalization
as an integral part of the information society, which is
based on the production and provision of goods and
services through the use of the latest information and
communication technologies, an increase in the share of
highly skilled, intellectual labor, which enhances the role
of the human factor, and the emergence of a new nature
of labor.

The author proposes a structural and logical scheme
of the algorithm for ensuring the State regulation of the
priority areas of digitalization of enterprises, which
includes basic, rule-making and content components
corresponding to each level.
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AJITOPUTM PO3POBJEHHS BEB-OPIEHTOBAHOT' O 3ACTOCYHKY ITA®POBI3AIII NIIIMMPUEMCTBA

Anomauia. ¥ npononosaniii pobomi onucano yughposizayiio nionpuemcms, axka 8idizpae Knovogy poib y CY4acHOMY CGimi,
OCKINbKU BOHA OONOMA2AE NIONPUEMCMEAM NIOBUWUMU eeKMUBHICIb | KOHKYPEHMOCAPOMOdICHICMb. Aneopumm yugposizayii
niONpuUEMcme, sIKUll 6paxo8ye Cy4acHull 00Cei0 Kpait, wo 0ocsienu ycnixy 6 yugposizayii, maxux sx Beauxobpumanis, CLLIA ma
Kpainu €sponeiicokozo Cor3sy, guensaoae oysce 060ymanum ma gcediunum. Ilompiono maxoosrc epaxysamu cneyu)iky Ha0aHHa
enekmpoHHux nocaye 6 Vkpaini, npogheciiiny opicnmayilo npayieHukie nionpuemMcme ma pieenv CKIAOHOCMI CReyidnizo6aHoi
mexHiku i mexHonoeil, wo euxopucmogylomscs. Lle ymoowcnusnioe gopmyeamu wupokuii cnekmp HeoOXiOHUX HABUHOK Ons
ONAHYBAHHA YUPPOBUMU MEXHONO2IAMU U Anapamuum 3abe3nedeHHsM PISHUMU KAMe2opismMu NpayisHUKi@ npomMucio8ocmi
Yxpainu. Takuii nioxio 0o ¢opmysanns chep i komnonenmis anrcopummy yugposizayii nionpuemcme y 6ueisioi CmpyKkmypu, wo
OXONJIOE 6CI CKAAO0GI CYUACHOI eKOCUCmeMU eleKMPOHHUX NOCLye, chopmosanoi 6 Yrpaini, eueisioac 0yce npoOyKmMuGHUM.
Lugposizayia sxmiovac 6 cebe HUKY KAIOUOBUX eNeMEHIMIE, MAKUX AK ABMOMAMU3AYIA NPOYECi8, BUKOPUCIIANHS 6ETUKUX OAHUX
071 NPUTTHAMMSA PiUeHb, 8NPOBAOIICEHHs WMYYHO20 THMENeKMY ma MAWUHHO20 HABYAHHS, d MAKOIC GUKOPUCHIAHHA XMAPHUX
mexnonoeiti. Bci yi enemenmu modcyms O0onomozmu RiONpueEMcCmeam nio8Uwumu npoOyKmueHicmb, 3MEHWUMU sumpamu i
NOKpawumu SKicmos 00Cye08Y8aHH KIi€Hmis. Baowciueo maxooic 3asnauumu, wo yugposizayis eumazac i0 NiONPUEMCME
GeNUKUX TH8eCMUYill Y HABUAHHA | PO3GUMOK NEPCOHATY, OCKINbKU HOBI MEXHOI02I] 8uMazaroms Hogux Haguyox. Oceima i HA8UaHHA
€ KN0Y08UMU hakmopamu ycnixy 6 yugposizayii. Llughposa mpanchopmayia euxopucmosye yudposi mexnonozii Ons cmeopenHs
HOBUX ab0 MoOuikayii HaseHUX Oi3HEC-NPOYecis, KyAbMypu ma CROAICUSUUX 00CBIOI8 O/ 8IONO0GIOI HA 3MIHIOBAHI Oi3Hec ma
punkosi eumoau. Lleii nepexio 6i0 cmapux 00 HO8ux modenell 05 Oi3Hecy | MeXHON02I BKIIOUAE 8 cebe NeHI KIY0si chepu.
Lugposa mpancopmayis — ye ne npocmo 6npo6addCeHHs HOBUX MEXHONORI, a Ui nepe2iad Chocoby, 3a AKUM NIONPUEMCTNGO
npayioc Ha 6Cix PiGHAX, BOHA BKAIOUAE 6 cebe nepecnad 83acMoOli 3 KIiEHmamu, cnocoby pobomu 3 Oanumu, GHYMpIWHIX npoyecis,
a makodc Kynbmypu komnanii. Lugpposa mpancopmayia modce 6ymu 6UKIUKOM, ane BOHA MAKOHC MOXHCE NPUHECTNU SHAYHI
6U200U 0151 MuX, Xmo ii 6npoeadcye. Aneopumm yu@posizayii nionpuemMcme noYUHAEMbCsl 3 KOMREMENMHOCmetl 05l RPAYIGHUKIG
npomucnosocmi Ykpaiui — ye kiouoguil incmpymenm, po3pooaeHuti 01 niosuwjeHts pisHa yugposux Hasuuox npayisuuxis. Llei
iHCMpYyMenm CRpaMoBaHuti Ha RIOMPUMKY YPAOOGUX Op2aHié y opmysanni noaimuku i NIAHY8AHHI OCEIMHIX NpOSPaM, AKi
30cepeddiceri Ha pOo38UMKY YUu@posoi epamomuocmi ma npakmuyHo20 3ACMOCY8AHHA YUPposux mexHonozii y ecix cgepax
npomucirogocmi Yrpaini.

Knrwuogi cnosa: yugposizayia; yugppoea mpancgopmayia; yugpposa mexunonozia; yughposi oani; yughposa Kynemypa;
anzopumm yugpogizayii nionpuemcmae
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