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Abstract
The characteristic features of Ukrainian IT companies 
are identified and analysed in the article. These charac-
teristics are considered in the context of the application of 
business model elements from the point of view of creating 
value for customers of digital services and products. Data 
clustering was carried out in order to distinguish similar 
groups of IT companies. The principles of evaluating the 
value of IT enterprise products and the effectiveness of the 
applied business models were developed based on cluster 
analysis. Using the k-means method, clustering according 
to the following groups of indicators was carried out: the 
share of the various types of industry of customers of the 
company’s services/products in relation to the total vol-
ume; the share of types of services provided by the enter-
prise in relation to the total volume; the number of IT spe-
cialists at a given enterprise, taking into account the share 
comprising those registered in Ukraine; and the share in 
the client base of enterprises of certain categories (based 
on annual turnover). The calculation of the optimal num-
ber of clusters was carried out using the elbow method and 
the simplified silhouette estimation method. In the ho-
mogeneous groups formed by the applied business mod-
els, an analysis of the connections between these elements 
was carried out. It has been shown that the main factors 
in the creation of the value of IT products on the global 
market are the ability to provide high-quality services 
(a spectrum of services provided); the ability to provide 
services to certain types of industries; as well as the ability 
to form a national or transnational team of specialists that 
work towards the previous two factors. To evaluate the 
effectiveness of the applied business models, the value of 
the average declared cost of an hour of project implemen-
tation work, as well as the spectrum of the client base by 
categories of financial turnover (small, medium-sized or 
large businesses) are proposed. Given the state of the na-
tional economy and the prevailing transnational activity 
of a large share of Ukrainian IT companies, the propor-
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tion of employees registered in Ukraine is an equally im-
portant factor in assessing the effectiveness of the business 
model. It has been shown that the most effective business 
models of IT enterprises are those that ensure the involve-
ment of professionals in a team, capable of providing high 
quality of a sufficiently narrow range of services to a medi-
um range of industry types, and also create the possibility 
of a permanent improvement in employee qualifications 
in order to provide unique services. Business models that 
ensure the involvement of highly qualified managers from 
countries with developed economies in order to attract 
the client base of large and medium-sized businesses are 
also effective. The results of the research can be useful for 
adjusting the business models of IT enterprises in order 
to increase their efficiency by ensuring the possibility of 
providing services which cost above the average global 
market level and optimising the client base.

Key words
business model, clustering, IT company, IT product, prod-
uct value, human capital, company management.

Introduction
The IT sector in today’s digital world is an 
important factor in increasing the com-
petitiveness of countries, as it is a driver of 
social and economic progress (Halkiv et 
al., 2021). This gives grounds for directing 
the main attention of the global scientific 
community and practitioners to the rapid 
global development of the information so-
ciety. In this situation, conditioned by the 
accelerated development of digitalisation, 
priority strategic tasks for the development 
of the information society throughout the 
world and in Ukraine, in particular, are the 
accelerated implementation of modern in-
formation technologies in all spheres of the 
economy and public life, the development 
of the digital and sustainable economy, the 
development of the national information 
infrastructure, strengthening the integra-
tion of Ukraine into the global information 
space and improving cyber security (Melnyk 
et al., 2018).

In recent years the global IT industry has 
been characterised by active development, 

in particular the creation of IT clusters 
based on new forms of cooperation in the 
IT sphere, conditioned by the integration of 
joint efforts of IT companies, educational 
institutions, public organisations and other 
business entities.

It can be stated that the IT industry is 
a priority driver of economic development 
at both the national and global levels, be-
cause it provides opportunities for the emer-
gence of new types of economic activity and 
the development of those areas of activity 
where business models are built on the use 
of an IT product (Shpak et al., 2020). This 
is confirmed, for example, by global trends 
in the development of electronic commerce 
(Ohinok et al., 2022; Pyroh & Horyachka, 
2019). The accelerated development of dig-
italisation affects all processes within en-
terprises – reengineering of business pro-
cesses (Shpak et al., 2018), automation of 
production processes, analysis of Big Data, 
the Internet of Things, distance learning, 
and so on (Chukhrai & Shcherbata (2016), 
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etc.). Nowadays enterprises and industries 
are increasingly utilising IT products in or-
der to ensure their competitive advantages. 
It is the products and services of IT compa-
nies that make it possible to optimise pro-
cesses, reduce work time and costs, diversi-
fy their activities (Kuzmin, 2015), optimise 
production processes, etc. With the develop-
ment of the IT industry, new risks arise, in 
the context of which it is important to eval-
uate the capabilities of human resources in 
the conditions of rapid technological chang-
es to ensure the stability of the state security 
system (Yemelyanov et al., 2018).

The fact that the development of the IT 
industry is a generator of the progress of all 
phenomena and processes creates the fun-
damental foundations for the development 
of the global economy, forming a growing 
interest in the activities of IT companies as 
separate elements of the IT sector. In par-
ticular, attention is mainly directed to the 
study of models of functioning, tactics of 
activity, and strategies of the development 
thereof; whereas with the development of 
IT industries, business models of IT compa-
nies also develop and differentiate. In view 
of this, everything described above actualis-
es the problems of researching the business 
models of Ukrainian IT enterprises.

However, assessing the effectiveness of 
the functioning model of a modern enter-
prise, in particular in the field of informa-
tion technologies, is becoming an increas-
ingly difficult task. This is due to a number 
of objective reasons, among them the glo-
balisation of production processes, the pos-
sibility of teams of specialists from different 
countries performing certain subtasks in 
the global development process of a digital 
product, the absence of boundaries between 
customers and service providers, the exis-
tence of various forms of labour relations, 
the lack of information pertaining to the 
income of companies, etc. There is also the 
problem of identifying the components 
of companies-brands, since a fairly large 

number of individual companies registered 
in different cities in Ukraine, as well as 
abroad, are often united under the name of 
a Ukrainian IT company. Common indica-
tors of the management efficiency of a com-
pany such as the amount of capital turnover 
and profit, the amount of taxes paid, the 
number of full-time employees, etc. become 
blurred and ambiguous, which complicates 
the process of analysis.

The IT companies of today are required 
to quickly reorganise and respond flexibly 
to the needs of the modern market, to organ-
ise work ahead of schedule, to attract highly 
qualified and creative employees, and to or-
ganise continuous training for them. All of 
the above gives reason to state that the main 
capital which an IT company possesses is 
high-quality professionals. Accordingly, the 
term ‘human capital’ is becoming increas-
ingly materialised, because in the field of in-
formation technologies it is the main source 
of profit growth, a key link in the value 
creation chains. Therefore, we consider the 
scale of human capital, which is measured 
by the number of employees, to be one of the 
main indicators characterising the effective-
ness of the business models of IT enterpris-
es. Since a large proportion of Ukrainian IT 
companies are transnational, it is important 
to research the share of their employees reg-
istered in Ukraine.

Nowadays, a concept such as the value 
of the enterprise’s product to individual 
consumers (B2C) or other businesses (B2B) 
comes to the forefront of the description of 
the efficiency of the enterprise’s business 
model in the scientific literature. It is the 
permanent growth of value for the consum-
er, which the company creates or can cre-
ate, that is becoming a key indicator of the 
effectiveness of a certain business model. 
However, it is quite difficult to single out ef-
fective business models which are the foun-
dation of successful IT enterprises, because 
factors such as the possibility of temporary 
work, or the wide use of a popular form 
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of employment in Ukrainian IT compa-
nies – namely, the sole tradership – are in-
creasingly blurring the notion of the staff of 
IT companies, making it impossible to apply 
established approaches to evaluating the ef-
fectiveness of management. Diverse and of-
ten individual business models underlying 
the activities of IT enterprises greatly com-
plicate the comparative analysis and classi-
fication thereof according to specific char-
acteristics. However, from the point of view 
of the value of the product to consumers, 
inclusion in chains of the creation of added 
value, as well as earning profits, the authors 
suggest a comparative analysis to investigate 
characteristics such as the types of services 
provided by the IT company, the types of 
industries to which the company provides 
services, the size of customer companies 
and the average declared cost per hour of 
employees’ work.

The purpose of the study is to analyse the 
business models of IT enterprises and evalu-
ate the value of the elements therein, identi-
fied by means of cluster analysis.

To achieve the goal, the following tasks 
are defined in the article: analysis of the el-
ements of business models of Ukrainian IT 
enterprises using cluster analysis; scientific 
substantiation of the influence of interre-
lationships between the factors that shape 
the value of the products of Ukrainian IT 
enterprises, taking into account the range of 
services and industries to which these ser-
vices are provided; investigation of the re-
lationships between the scale of companies 
(determined by the criterion of the number 
of employees) and the percentage of employ-
ees registered in Ukraine, the scale of enter-
prises-clients, the average cost of an hour of 
work and the product value creation system: 
target client base (industry focus) and types 
of services (service focus).

The article is structured as follows. 
Firstly, the authors present the theoreti-
cal foundations of the research, focused on 
studying the features of business models of 

IT enterprises and evaluating the elements 
therein, as identified by the clustering meth-
od. Next, the researchers present the prac-
tical significance of the methodology used. 
The subsequent part of the paper presents 
the results, followed by the conclusions, rec-
ommendations and limitations of the study.

1. Literature review
In modern conditions, considerable atten-
tion is paid to the development of the IT 
sphere, since it contributes to the optimis-
ation of the management of economic pro-
cesses through the introduction and use of 
information technologies, and also creates 
opportunities for the formation of powerful 
integrated IT clusters with high economic 
capacity, which is necessary for the devel-
opment of the national economy (Melnyk 
et al., 2018). The growth of the IT industry 
depends directly on the development of IT 
enterprises as separate industry elements. 
In this context, special attention needs to be 
paid to the functioning of the IT enterprise, 
which directly depends on the business 
models that form the basis of their manage-
ment. In view of this, the issue of studying 
theoretical and practical aspects of evalu-
ating individual elements of the business 
models of IT enterprises, which are formed 
and analysed on the basis of cluster analysis, 
is becoming increasingly relevant.

The results of scientific research on this 
issue indicate the growing interest of scien-
tists and practitioners in the functioning 
and development of IT companies, the ana
lysis of their business models, the use of the 
cluster analysis method, etc. Such research 
demonstrates the diversity of views and con-
centration on the analysis of certain aspects 
of the problem. Thus, we have singled out 
the following key areas of scientific research: 
the interpretation of the economic essence 
of the term ‘business model’, the analysis of 
the features of business models of IT com-
panies, the analysis of the clustering method 
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and the areas (examples) of its application. 
Below we will consider research/scientific 
works in these identified scientific direc-
tions in more detail.

1.1. Interpretation of the economic essence 
of the term ‘business model’
Numerous scientists have provided defini-
tions of the term ‘business model’, as well as 
the classification of the structural elements 
thereof. Zott (2010) describes it as a set of 
the ways and rules of conducting business 
in a company, which is analysed through 
a prism of its structure, products, methods 
of delivering products and services, increas-
ing market value, which are the basis of the 
strategy by means of which the company 
creates value to customers and profits.

Ukrainian economists (Bublyk et al., 
2018; Kuzmin et al., 2020; Pyrog & Poritska, 
2020; Shpak et al., 2018) have conducted re-
search on the conceptual foundations of the 
business model; models of functioning and 
administration of companies, in particu-
lar, in the IT sphere; and the factors which 
form value for consumers. Thus, Kuzmin et 
al. (2020) noted that a business model logi-
cally describes how an organisation creates 
products or services, delivers them to cus-
tomers, and acquires various forms of val-
ue – economic, social, and others. Pyrog & 
Poritska (2020) revealed the economic es-
sence of the business model as a description 
of the value that enterprises offer to various 
customers, which reflects the capabilities of 
the enterprise necessary to create, promote 
and supply this value to customers, as well 
as the capital relations necessary to receive 
sustainable revenues. Shpak et al. (2019) pre-
sented a set of related model elements defin-
ing the internal and external environment 
of the company within a single system, de-
scribing described diversification models of 
sales activity for the steady development of 
an enterprise.

Spieth et al. (2014) justified the practical 
feasibility of building business models based 

on innovation. According to scientists, this 
will ensure the successful integration of 
companies into the business environment 
in modern conditions and their effective 
response to future challenges. Scientists ar-
gue that effective business models should 
be based on three goals: business explana-
tion, business management, and business 
development. This view is shared by other 
scientists (Villi & Picard, 2019), who de-
scribe the need to transform business mod-
els through the prism of innovation. The 
authors postulate that with the development 
of information technologies, models of the 
functioning of companies must also change 
in order to ensure the adaptability of the 
latter to new business challenges such as in-
creased competition, rapid changes in con-
sumer needs/requests, and so on.

Thus, in the scientific literature, the con-
cept of the business model is used to de-
scribe the principles, methods, rules, tools, 
and strategies that underlie the manage-
ment of an enterprise, to ensure its effective 
functioning in modern market conditions 
of business, as well as its adaptation to new 
challenges of the business environment, 
with the aim of creating value, increasing 
competitiveness and making a profit.

1.2. Analysis of the features of the business 
model of IT companies
Bonaccorsi et al. (2006) analysed business 
models of IT companies which are based 
on entry strategies in the IT industry. The 
authors proposed a new definition of the 
business model and conducted a survey of 
146 Italian software development firms. The 
results of the study showed that firms have 
adapted to an environment dominated by 
existing standards, combining open source 
software and proprietary software. The au-
thors investigated determinants of business 
models and substantiated the practical sig-
nificance of hybrid business models of IT 
enterprises in the context of the evolution of 
this industry.
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Ansong & Boateng (2019) investigated 
business models of IT companies in the con-
text of developing tactics and strategies for 
the survival of enterprises in modern con-
ditions. Harmash (2021) analysed modern 
business models of managing enterprises 
in the IT sector. After all, in order to adapt 
to rapidly changing conditions in the busi-
ness environment of the IT industry, it is 
necessary to change the business model of 
IT companies. Pech & Vrchota (2020) sci-
entifically justified the need to classify IT 
companies into small and medium-sized 
enterprises according to the level of imple-
mentation of Industry 4.0, which directly af-
fects the choice of the appropriate business 
model to ensure the maximum efficiency of 
the company’s activities.

Research into the practical aspects of IT 
company activity showed that, in gener-
al, companies can be conditionally divid-
ed according to their functional focus into 
service companies that operate according 
to the principle of outsourcing and/or out-
staffing, and product companies. According 
to this, the basis of company management 
should be appropriate models of function-
ing of IT companies, which provide the pos-
sibility of managing them as efficiently as 
possible, taking their functional orientation 
into account.

1.3. Content of the clustering method 
and analysis of the spheres (examples) of 
its application
The cluster analysis method was proposed 
in 1932 (Driver & Kroeber, 1932), and since 
then has been actively developed and used 
in various sciences and fields of activity. 
Shortly after its origination, scientists noted 
that it works even when there is little data 
and the requirements of the normality of 
distribution of random variables and other 
requirements of classical methods of sta-
tistical analysis are not met, and it is also 
useful when it is necessary to classify large 
amounts of information (Hartigan, 1975). 

Research has shown that there are many dif-
ferent definitions of this term; however, we 
would keep to the following: “cluster analy-
sis is a set of statistical methods for discov-
ering new group/class structure when exam-
ining data sets” (Flynt & Dean, 2016). In this 
article, the authors consider popular librar-
ies/commands for various types of cluster 
analysis, which expand the possibilities of 
its practical use and increase the value of the 
obtained results. The packages/functions 
analysed by the authors cover various meth-
ods of cluster analysis for continuous data, 
categorical data, or the combination thereof.

Antonenko et al. (2012) consider cluster 
analysis to be a group of statistical methods 
that have great potential for analysing huge 
amounts of data. The authors provide exam-
ples to illustrate the use of the hierarchical 
and non-hierarchical clustering method. 
Jain & Dubes (1988) thoroughly described 
the data clustering algorithm. Jasiński et 
al. (2021) presented the cluster analysis al-
gorithm as a type of data intelligence tech-
nique, substantiating the feasibility of the 
k-means algorithm for long-term data and 
presenting methods for obtaining the op-
timal number of clusters. Finally, Zhang 
(2019) proposed an improvement of the 
k-means method, which makes it possible 
to significantly reduce the sensitivity of the 
clustering result to the selection of the initial 
centroid.

It is difficult to overestimate the practical 
significance of cluster analysis, as has been 
confirmed by numerous scientific works 
where completely different tasks are solved 
using this method. After all, cluster analysis 
is used in various spheres and industries, in 
particular the following: medicine – for the 
classification of diseases or the symptoms 
thereof, taxonomy of patients, drugs, etc.; 
psychiatry – for the correct diagnosis of 
symptoms such as paranoia, schizophrenia, 
etc., which is a decisive factor in success-
ful therapy; marketing – for the segmen-
tation of competitors and consumers, the 
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analysis of consumer behaviour, the group-
ing of consumers into homogeneous class-
es to assess the behaviour of the client from 
each group and the factors affecting it; man-
agement – for the division of personnel into 
different groups, clustering of consumers and 
suppliers, and the identification of similar 
production situations that cause shortages; 
sociology – to divide respondents into ho-
mogeneous groups; geoinformatics – for data 
visualisation, image segmentation, and intel-
ligent searching; economics – for the analysis 
of markets and financial flows, and the deri-
vation of regularities on stock exchanges; as-
tronomy – for the selection of groups of stars 
and galaxies, etc. (Hartigan, 1975).

Garuso et al. (2021) propose a method-
ology based on mixed data clustering tech-
niques that is appropriate for credit risk 
assessment. Chen (2007) describes the risk 
assessment of knowledge sharing in virtu-
al enterprises based on grey cluster analy-
sis. Choudhury et al. (2016) applied rain-
fall cluster analysis to establish a drought 
insurance index. Flath et al. (2012) con-
ducted a cluster analysis of smart meter-
ing data. Dumuid et al. (2017) investigated 
the academic performance and lifestyle of 
Australian school students. Using cluster 
analysis, Franco (2021) investigated the in-
fluence of the external and internal envi-
ronment of multinational enterprises on the 
sustainability of their subsidiaries. Jasiński 
et al. (2021) carried out a cluster analysis of 
power quality measurements and substan-
tiated the problem of choosing the optimal 
number of clusters. In the work of Hitka et 
al. (2017), cluster analysis was used as a stra-
tegic advantage of human resource manage-
ment in small and medium-sized enterpris-
es in the woodworking industry. Hosseini 
et al. (2010) describe cluster analysis using 
data analysis to develop a CRM methodol-
ogy for assessing customer loyalty. Scutariu 
et al. (2021) conducted a cluster analysis of 
e-commerce business behaviour in the con-
text of the COVID-19 pandemic. IT market 

researchers Rybyska & Karpyak (2022) used 
cluster analysis as a tool for researching the 
motivational component of business models 
of IT companies in Ukraine.

In general, the results of the research on 
this topic can have significant practical val-
ue, because they can form the basis of the 
development strategy of existing IT com-
panies and ensure an improvement in their 
operational efficiency in the conditions of 
a dynamic business environment and po-
litical and economic instability in Ukraine. 
The latter is due to the treacherous invasion 
by Russia, which has brought about the 
large-scale destruction of infrastructure, in 
particular in education, and the loss of a sig-
nificant number of qualified personnel (due 
to military service and forced emigration). 
The abovementioned factors, destructive as 
they are to the economy and social develop-
ment, have led to a decrease in the number 
of employees of IT enterprises, a decrease in 
the cost of an hour of work, and may have 
a negative impact on the scale and results of 
the activities of Ukrainian IT enterprises in 
the near future.

For this reason, the study of the influence 
of factors shaping the value of the products 
of Ukrainian IT companies on the develop-
ment of the Ukrainian IT industry requires 
special attention from scientists today. The 
results of such studies may have a great deal 
of practical significance, as they can be a ref-
erence point in adjusting the business mod-
els of IT enterprises in order to increase their 
efficiency.

A thorough analysis of scientific sources 
and statistical information from available 
sources made it possible to formulate the 
following research hypotheses.

Hypothesis 1: 
�Understanding of the relationships 
among the factors that shape the value of 
the products of Ukrainian IT enterpris-
es, given the range of services provided 
and of industries to which these services/
products are provided, positively affects 
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the development of the Ukrainian IT 
industry.

Hypothesis 2: 
�There is a relationship between the scale 
of the IT companies (based on the cri-
terion of the number of employees) and 
the percentage of employees registered 
in Ukraine, the scale of enterprises-cli-
ents, the average cost of an hour of work 
and the value creation system: the target 
client base (industry focus) and types of 
services (service focus).

2. Methodology 
To substantiate the proposed hypotheses 
and achieve the research goal, the research 
methodology used in this article includes 
the following stages:

Stage 1. Collection of data on elements of 
the business models of Ukrainian IT com-
panies from available open sources.

Stage 2. Justification of data use.
Stage 3. Clustering of the IT enterprises 

according to individual indicators.
Stage 4. Description of centroid compa-

nies of the resulting clusters.
Stage 5. Grouping of the IT enterprises 

according to the similarity of their model 
elements.

Stage 6. Selection of the scale of enter-
prises that form the client base and deter-
mine the average cost per hour of work of 
employees as key success factors of the se-
lected model.

In order to identify the common features 
of groups of IT enterprises from the point 
of view of the similarity of business models, 
which are attributed to the characteristics of 
product value, the authors propose to apply 
clustering methods.

Clustering is the division of a set of ob-
jects into non-intersecting subsets (clusters) 
with the aim of grouping the most similar 
objects into separate groups. Objects that 
differ significantly due to clustering belong 
to different clusters.

Caruso et al. (2021) describe the advan-
tages of using the clustering method in the 
case of a large amount of mixed data, which 
is a characteristic feature of the activity of IT 
companies.

The task of clustering can be formulated 
as follows: a given set of n vectors, each of 
which has dimension d, must be divided into 
subsets (according to a given optimisation 
criterion). Usually, the optimisation criterion 
is the minimisation of distortion, that is, the 
total deviation from the centroids, due to the 
distribution of data between subsets (areas) 
that do not intersect and are represented by 
the centroid element and the “distance” of the 
rest of the cluster elements from the centroid. 
The main advantages of using this method 
are simplicity and guaranteed convergence 
during several iterations.

In this paper, the method of averag-
es is used for clustering (Zhang, 2020; 
Syvogolovko, 2011). The term ‘k-means’ was 
first used by J. McQueen in 1967, although 
its idea was first described by H. Steinhaus 
in 1957, while the standard algorithm was 
first proposed by A. Lloyd in 1957.

K-means clustering divides the input set 
of n vectors into k clusters Sj (j = 1,2,…k), 
each of which has a centroid associated 
with it cj = (c1j,c2j,…,cdj). Let us mark as 
S = {x} a set of power n of input vectors 
x = (x1,x2,…,xd). Let D(x,c) be the distance 
between the vector X and the centroid c. 
This article uses the unweighted Euclidean 
distance:



Assessing the business models of Ukrainian IT companies 21
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Let us denote the set of centroids ob-
tained at iteration t as follows: { }jt jtS =c ccc . 

The traditional version of the k-means 
clustering algorithm is described as follows:

1.	 We set t = 0 and set the initial loca-
tion of the centroids Sc  j0.

2.	 For a given set of centroids  Sc  jt 
we perform the actions indicated in stages 

2.1 and 2.2 and obtain an improved set of 
centroids Sc jt+1:

2.1.	 We find the following partition jS , 
which distributes the original set of n input 
vectors into k clusters ( )1,2jS j = ,…k  and sat-
isfies the condition:

{ }: ( , ) ( , )j r sS D D r s= ≤ ≠x x c x cx: x, c x, c

2.2. We calculate the centroid c  jt for each 
cluster ( )1,2jS j = ,…k , to obtain a new set of 
centroids Sc  jt+1:

1

1 , 1,...
jm

j j
s si

j i
c x s d

m =
= =∑ ,

where mj– the number of vectors belonging 
to the cluster S   j. 

3.	 We calculate the total distortion 
( )2 2

x S
E = D

∈
∑ x,cx, c  for Sc t. If it differs from the one 

obtained in the previous iteration by a suffi-
ciently small amount, we bring the process 
to a halt. Otherwise, we assign 1t t→ +  and 
return to step 2.

The clustering error and number of it-
erations depends on the initial choice of 
centroids, so it is common practice to run 
k-means multiple times with different initial 
candidate centroids.

In this paper, the selection of the number 
of clusters was made based on the comparison 
of the results obtained by the elbow and sil-
houette methods. The main idea of ​​the elbow 
method is to select a number of clusters such 
that the total variation between clusters (the 
total variation within the cluster) is minimised. 
There are several algorithms for this method, 
and the algorithm used in the paper defines 
the total variation within the cluster as the sum 
of the squared Euclidean distances between 
the elements and the corresponding centroid:
W(Ck)= ∑

x j∈Ck

(xj− μk)2.

To determine the optimal number of clus-
ters by means of groups of all the described 
indicators, the parallel use of two methods 
is proposed: the elbow method and the sim-
plified silhouette estimation method. The 
advantages of the elbow method are its sim-
plicity and illustrative informativeness. The 
possibility of choosing the number of clus-
ters is shown by the curve, which at these 
points (abscissa – the number of clusters) 
has a refraction in the direction of growth or 
slows down the rate of decline.

Since there is a high probability that the 
input data will not be clearly distributed be-
tween clusters and, as a result, the division 
obtained by using the elbow method will not 
correspond to a high level of the partition 
quality (Syvogolovko, 2011), the suggestion 
was made to combine the elbow method with 
the simplified silhouette estimation method, 
which allows one to clarify the results ob-
tained by the elbow method, based on the re-
sults of the analysis of the elements set, which 
differ significantly from the centroids.

Therefore, in order to evaluate the ef-
fectiveness of selected business models of 
Ukrainian IT enterprises, the suggestion was 
made to divide the investigated IT companies 
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into clusters based on individual elements of 
the business model. The group of elements 
that create a product value system includes 
the range of types of services provided, the 
range of industries in which the recipients 
of services/products operate, and the scale of 
the enterprise, taking the percentage of em-
ployees registered in Ukraine into account. 
The formation of groups of similarity (homo-
geneity) according to the elements that create 
the product value system, and a comparative 
analysis of companies that have been allocat-
ed to homogeneous groups according to the 
scale of their client base and the average cost 
of an hour of work, allows for the evaluation 
of the selected business model.

3. Research results
Due to the lack of official statistical data 
on the number of employees, the types of 

services provided, client base, profits, wag-
es, etc., data published by online platforms 
were used as the main source, namely the 
DOU website (Trendy Jobs.dou.ua 2019–
2022); Clutch, an international platform 
for ratings and reviews of IT, marketing 
and business providers (clutch.co); and 
LinkedIn, the world’s largest social net-
work (company profiles on linkedin.com).

3.1. Clustering of collected data

Due to the lack of complete data on all IT 
enterprises registered in Ukraine, the au-
thors focused the research on 242 (based 
on the scale of enterprises) and 255 (other 
elements) companies, about whose activities 
it was possible to collect full information 
regarding the investigated indicators from 
personal profiles on the abovementioned 
platforms. 

Figure 1. Determination of the number of clusters according to the scale  
of Ukrainian IT enterprises using the elbow method

 
Source: own elaboration

3.2. Clustering according to the scale of 
enterprises
Clustering according to the scale of the 
IT companies that position themselves 
as Ukrainian brands and have offices in 
Ukraine made it possible to investigate 
the relationship between the total number 
of employees and the share of specialists 

registered in Ukraine (clustering was car-
ried out by means of two indicators: the 
total number of employees and the number 
of employees registered in Ukraine, using 
data from LinkedIn). Using the elbow meth-
od, results pertaining to the optimality of 
the division into six clusters were obtained 
(Fig. 1). 
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Figure 2. Results of clustering of Ukrainian IT enterprises according  
to scale indicators

 

Axis: OX – total number of employees, OY – number of employees registered in Ukraine

Source: own elaboration

The results of clustering of IT enterprises 
are as follows:

Cluster 0 is the most numerous, consist-
ing of small and medium-sized enterprises 
(4-1,211 employees). This cluster includes 
223 companies, 18 of which have 100% of 
employees registered in Ukraine, 125 com-
panies in which the share of Ukrainian 
employees is 90-99%, 46 companies with 
75-90% Ukrainian staff, 15 companies with 
50-74%, 17 companies with 10-50%, as well 
as two international companies at which 
the percentage of Ukrainian specialists as 
a share of the total is less than 10%. In all 
the following clusters, which include larg-
er companies, there is not a single compa-
ny that is comprised of 100% Ukrainian 
specialists.

Cluster 1 – the international giant 
Capgemini Engineering (42,000 employees), 
where the percentage of Ukrainian special-
ists as a share of the total is only 2.9%.

Cluster 2 – giant enterprises with a sig-
nificant share of Ukrainian employees. The 
cluster includes three companies – SoftServe 
(10,500 employees) with 87% of specialists 
being Ukrainian, GlobalLogic (16,500 em-
ployees) with 33% Ukrainian specialists and 
Luxoft (13,000 employees) with 26%.

Cluster 3 – the international giant EPAM 
(50,300 employees) with more than 11,000 
Ukrainian specialists, which is 22% of the 
company’s total workforce.

Cluster 4 – the international giant 
Ubisoft (21,600 employees), where the share 
of Ukrainian specialists at the company is 
only 3.3%.
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Cluster 5 – large enterprises (1,200–
4,200 employees). The cluster included 
13 companies, of which four companies 
(among them Intellias and N-iX) have more 
than 90% Ukrainian employees, three com-
panies (Plarium, Ciklum, DataArt) with 
50–90%, three companies (among them 
Grid Dynamics) with 20-50%, as well as 
three international companies (Itransition, 
Valtech, and Wargaming) where the share 
of Ukrainian employees is only 6-15% of the 
total.

Despite the fact that the majority of com-
panies under investigation are concentrated 
in cluster 0, the main employers and cus-
tomers of services of individual entrepre-
neurs in the field of IT are large companies 
from clusters 2-4. However, four giant com-
panies – EPAM, SoftServe, GlobalLogic and 
Luxoft – have more IT specialists than all 
223 companies belonging to cluster 0. This 
gives reason to believe that it is such giant 
companies that shape the trends, regulari-
ties, and rules of functioning of the IT mar-
ket in Ukraine. It is also important to note 
that enterprises that are 100% composed of 

employees registered in Ukraine are small 
companies, the largest of which is Anadea, 
which has only 129 employees. Enterprises 
based in Ukraine which enter internation-
al markets, in addition to registering and 
physically locating the vast majority of their 
employees in Ukraine, continue to regis-
ter companies and hire employees in other 
countries where customers are registered, as 
this allows them to comply with the legisla-
tion of future business partners.

Distribution of Ukrainian IT companies 
by industry based on clustering (255 compa-
nies whose profiles are presented on Clutch 
were studied):

According to data posted on personal 
profiles on Clutch (clutch.co), Ukrainian IT 
companies provide services and products for 
the following main sectors of the economy 
(a total of 20 sectors plus a further catch-all 
category of “other industries”): financial 
services, medicine, information technology, 
business services, e-commerce, education, 
retail, gaming, etc. In Figures 5-13, the share 
of the respective industries is depicted in the 
corresponding colours: 

Calculation of the number of clusters by 
industries serviced (industry orientation, as 
a percentage of the entire client base) was 
carried out using the elbow method (Fig. 
3) and the silhouette method (Fig. 4). The 

results obtained show that the division of IT 
companies into nine clusters is most effec-
tive. Below is a description of the IT compa-
nies included in each cluster.
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Figure 3. Determining the number of clusters by industry orientation  
using the elbow method

Source: own elaboration

Figure 4. Determining the number of clusters by industry orientation  
using the silhouette method

Source: own elaboration

Cluster 0 – companies serving the in-
formation technology (centroid 41.89) and 
business services industry groups (centroid 
11.55). The cluster includes 29 companies 

(Fig. 5). The companies closest to the cen-
troid of the cluster are LITSLINK, 482.solu-
tions and Mobilunity.
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Figure 5. Enterprises belonging to cluster 0 by industry orientation

 

Source: own elaboration

Cluster 1 – companies that provide 
services mainly for the medical (centroid 
29.53), education (centroid 11.13) and 
e-commerce (centroid 7.81) industries. The 

cluster includes 57 companies (Fig. 6). The 
companies closest to the centroid of the 
cluster are WeSoftYou, Intetics, Cieden and 
InventorSoft.

Figure 6. Enterprises belonging to cluster 1 based on industry orientation

 

Source: own elaboration
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Cluster 2 – companies that mainly 
provide products/services to the gaming 
industry (centroid 86.25). The cluster in-
cluded eight companies (Fig. 8), of which 
Wargaming and Plarium are the closest 
to the centroid.

Cluster 3 – companies specialising in 
services for the financial services (centroid 
52.88) and e-commerce (centroid 5.57) sec-
tors. The cluster includes 26 companies (Fig. 
7), of which the companies closest to the 
centroid are IdeaSoft.io, Chatbots.Studio, 
LeverageUX Design Agency and Crunch. 

Figure 7. Enterprises belonging to cluster 2 based on industry orientation

Source: own elaboration

Figure 8. Enterprises belonging to cluster 3 based on industry orientation

 

 
 Source: own elaboration

Cluster 4 – companies specialising in pro-
viding services to a wide range of industries, 
mainly retail (centroid 12.89), financial ser-
vices (centroid 9.12), medical (centroid 7.7), 
consumer products & services (centroid 
6.12), the aforementioned catch-all “others” 

category (centroid 5.96) and advertising & 
marketing (centroid 5.22). This cluster in-
cludes 58 companies (Fig. 9). The companies 
closest to the centroid are Bilberrry, dops.
digital high-end visual, Pixetic, GroupBWT 
and ArtJoker Software. 
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Figure 9. Enterprises belonging to cluster 4 based on industry orientation

 
 Source: own elaboration

Cluster 5 – companies specialising in 
providing services for other industries 
(centroid 36), media (centroid 10.44) and 
education (centroid 7.41) (Fig. 10). The 

cluster includes 29 companies, of which the 
companies closest to the centroid are Yael 
Acceptic, Itransition, JetSoftPro and EOS 
Data Analytics.

Figure 10. Enterprises belonging to cluster 5 based on industry orientation

 

Source: own elaboration
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Cluster 6 – companies specialising in con-
sumer products & services (centroid 64) and 
business services (centroid 19). The cluster 
includes five companies (Fig. 11), of which 
the closest to the centroid is Grammarly.

Cluster 7 – companies specialising in 
e-commerce (centroid 75) and other indus-
tries (centroid 6). The cluster includes 10 com-
panies (Fig. 12). The companies closest to the 
centroid are BINTIME and Turum-Burum.

Figure 11. Enterprises belonging to cluster 6 based on industry orientation

 

Source: own elaboration

Figure 12. Enterprises belonging to cluster 7 based on industry orientation

 Source: own elaboration

Cluster 8 – companies specialising in 
providing services for the business services 
(centroid 35.69), financial services (centroid 
11.45), information technology (centroid 

8.93) and e-commerce (centroid 7.54) sec-
tors. 33 companies belong to the cluster 
(Fig. 13). The companies closest to the cen-
troid are Inn4Science, Redwerk and Qarea.

Figure 13. Enterprises belonging to cluster 8 based on industry orientation

 

Source: own elaboration
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The range of services provided by the 
company (service focus) (255 companies 
whose profiles are presented on Clutch were 
studied).

The clustering of the IT companies in 
terms of service focus (as a percentage of 
the total number of services provided by the 
company) is based on data collected on the 
Clutch platform. Companies submit this 
data about themselves by registering on the 

platform. ‘Service focus’ reflects the services 
in which the company specialises (a total of 
29 types of services and a similar catch-all 
category combining the remaining ones un-
der the name “other types of services”).

According to the elbow (Fig. 14) and sil-
houette (Fig. 15) methods, the division into 
seven clusters is optimal for service focus 
data. 

Figure 14. Determination of the optimal 
number of clusters for the range of 

services provided by the company based 
on the elbow method

Source: own elaboration

Figure 15. Determination of the optimal 
number of clusters for the range of 

services provided by the company based 
on the silhouette method

 

Source: own elaboration

In Figures 16-22, the share of the services 
is depicted in the corresponding colours:

 

Cluster 0 – companies in which the fol-
lowing types of services are dominant: 
custom software development (centroid 
34.01), web development (centroid 12.32) 

and mobile app development (centroid 8.12). 
This cluster includes 139 companies (Fig. 16), 
among which the closest to the centroid are 
Daxx, SkySoft.tech and AMC Bridge. 
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Figure 16. Enterprises belonging to cluster 0 based on the range of services provided

 
Source: own elaboration

Cluster 1 – companies focused on pro-
viding services in artificial intelligence 
(centroid 70.41), mobile app development 
(centroid 7.91) and business intelligence & 
Big Data consulting (centroid 4.58). The 

group includes 12 companies (Fig. 17). 
Among them, the companies closest to the 
centroid are DataRoot Labs, MobiDev and 
Postindustria.
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Figure 17. Enterprises belonging to cluster 1 based on the range of services provided

 

 
 

Source: own elaboration

Figure 18. Enterprises belonging to cluster 2 based on the range of services provided

 

 
 

Source: own elaboration

Cluster 2 – companies specialising in 
web design (centroid 53.66), UX/UI design 
(centroid 10.46) and e-commerce develop-
ment (centroid 5.66). The group includes 15 
companies (Fig. 18). The companies closest 
to the centroid are Zgraya Digital, Bilberrry 
and Roud Studio.

Cluster 3 – companies specialising in 
AR/VR development (centroid 78) and 
mobile app development (centroid 9). The 
cluster includes 10 companies (Fig. 19). 
The companies closest to the centroid are 
TSUKAT and BVG Software Group.
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Figure 19. Enterprises belonging to cluster 3 based on the range of services provided

 

 

 

 

Source: own elaboration

Figure 20. Enterprises belonging to cluster 4 based on the range of services provided

 

 

 

 Source: own elaboration

Figure 21. Enterprises belonging to cluster 5 based on the range of services provided

 

 

 

 

Source: own elaboration
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Cluster 4 – companies specialising exclu-
sively or almost exclusively (Turum-Burum 
company) in UX/UI design (centroid 98.66). 
15 companies belong to the cluster (Fig. 20).

Cluster 5 – companies specialising in block-
chain technologies (centroid 65.38) and mobile 
app development (centroid 4.61). The cluster 
includes 13 companies (Fig. 21), of which the 
closest to the centroid are Blaize and 4IRE.

Cluster 6 – companies specialising in web 
development (centroid 40.13), mobile app 
development (centroid 33.48) and custom 
software development (centroid 6.48). 52 
companies belong to the cluster (Fig. 22), of 
which the companies closest to the centroid 
are Powercode, Powercode, Light IT, AB 
Games and Cleveroad. 

Figure 22. Enterprises belonging to cluster 6 based on the range of services provided

 
Source: own elaboration

3.3. Grouping of companies with homogeneous 
business models according to the elements 
that form IT product value: industry orientation 
and the range of services provided
As mentioned earlier, for the assessment of 
the effectiveness of the business model cho-
sen by the company based on the factors of 
value formation (industry orientation and 

range of services provided), the following 
indicators were chosen: the declared cost 
of an hour of work for the implementa-
tion of projects, as well as the scale of the 
client base (small, medium-sized or large 
business). Statistical information on these 
indicators was obtained from the profiles 
of companies presented on the Clutch 
platform.
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Companies are considered homogeneous 
if they simultaneously belong to the same 
cluster, in terms of both industry orienta-
tion and the range of services provided. As 
a result of such a grouping, 27 groups were 
obtained, which include 239 companies; 17 
companies under investigation do not be-
long to any group. In each group, the calcu-
lation of the average cost of an hour of work 
revealed the following (Table 1):
	– the highest declared average cost of an 

hour of work of $81.25 is in group 2-3. 
Companies in this group provide ser-
vices for the Gaming industry. These 
companies specialise in providing AR/
VR development and mobile app devel-
opment services;

	– an average cost of $78.13 per hour of work 
was declared by members of group 4-1, 
comprised of companies that provide 
services to a wide range of industries, 
mainly retail, financial services, medical, 

consumer products & services, other in-
dustries and advertising & marketing, 
specialising in artificial intelligence, mo-
bile app development and business intelli-
gence & Big Data consulting;

	– Companies from groups 1-1, 6-0, 6-6 and 
8-2 have an average hourly rate of $75.00. 
They provide both a fairly narrow and 
a wide range of services and their client 
base consists of companies from various 
branches, namely medical, education 
and e-commerce, consumer products & 
services, business services, financial ser-
vices, and to a lesser extent information 
technology. These companies specialise 
in the following services: artificial in-
telligence, mobile app development and 
business intelligence & Big Data consult-
ing, web development, custom software 
development, web design, UX/UI design 
and e-commerce development.

Table 1. The average cost of an hour of work in homogeneous groups

The cluster to which IT companies belong based on the range of services provided, cluster №
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0 1 2 3 4 5 6

0 55.5 56.25 50

1 54.02 75 60.93 44.12

2 81.25 56.25

3 55.68 45 45

4 55.47 78.13 62.5 48.21 46.88

5 43.75 64.58

6 75 75

7 56.25

8 46.86 56.25 75 37.5 50 51.56

Source: own development

The most numerous are groups 4-0 (34 
companies) with an average cost of $55.50; 
1-0 (28 companies) with a cost of $54.00; 0-0 

(21 companies) with an average cost of $55.50 
and 5-0 (20 companies) with a cost of $43.75. 
The lowest cost per hour of work ($37.50) is 
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in group 8-4 specialising in business services 
(centroid 35.69), financial services (centroid 
11.45), information technology (centroid 8.93) 
and e-commerce (centroid 7.54) and exclu-
sively in UX/UI design (centroid 98.66). 

Therefore, the cost of an hour of work 
does not significantly depend on the indus-
try, but to a greater extent on the unique-
ness of the services provided. The services 
provided by the sixth cluster of compa-
nies – specialising in consumer products 
& services (centroid 64) and business ser-
vices – turned out to be consistently quite 
highly paid. Also, an hour of work at com-
panies from the first cluster is remunerated 
at an above-average rate. These companies 
focus on providing services in artificial in-
telligence (centroid 70.41), mobile app devel-
opment (centroid 7.91), and business intelli-
gence & Big Data consulting (centroid 4.58). 
Enterprises that exclusively provide applica-
tion testing services for business services or 
with a significant share of service types such 
as e-commerce development, CRM, ERP 
consulting and SI, and cloud consulting also 
declared a high cost of one hour of work.

3.4. Manifestation of product value 
according to the size of companies-
customers of IT services
An important factor in the success of the 
business model is the inclusion of compa-
nies with significant financial turnover 
in the client base. Based on the informa-
tion provided on the Clutch platform in 
the Client Focus section, data on the fi-
nancial turnover of IT enterprises’ client 
companies was obtained. According to the 
Clutch methodology, all clients that use 
the services of IT enterprises are divid-
ed by annual turnover into the Enterprise 
(>$1B), Midmarket ($10M – $1B) and Small 
Business (<$10M) categories.

The existence of certain interrelation-
ships between the scale of the IT compa-
ny (belonging to cluster 0-5 based on the 
number of employees and the percentage of 
staff registered in Ukraine), the average cost 
of an hour of work and the respective per-
centages of companies from the Enterprise, 
Midmarket or Small Business categories in 
the client base is illustrated in Fig. 23.

Figure 23. The relationship between the average cost of an hour of work, the percentage  
of the client base in each category (Enterprise, Midmarket, Small Business), the average 

percentage of employees registered in Ukraine, and the scale of the enterprise

 

Enterprise (%)

Midmarket (%)

Small Business (%)

 employees in Ukraine (%)

hourly rate ($)

Source: own elaboration
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However, the use of clustering methods 
provides a more accurate scientific justifica-
tion of the relationships described above.

Data on the share of projects for custom-
ers of different scales was clustered, based 
on which the results indicated the most ef-
fective division into six clusters.

The numbering of clusters from 0 to 5 is 
carried out according to the following prin-
ciple: cluster 0 denotes enterprises with al-
most no large businesses in the client base, 

and then a higher cluster number corre-
sponds to the growth of the corresponding 
percentage. Table 2 shows the values ​​of the 
centroids of the corresponding indicators 
for the IT enterprises belonging to six result-
ing clusters – the percentage in the customer 
base of Enterprise, Midmarket, and Small 
Business companies, respectively, as well as 
the average indicators of declared hourly la-
bour costs and the percentage of employees 
registered in Ukraine.

Table 2. Values of the centroids of indicators of the percentage composition  
of the scale of client enterprises, averaged indicators of the declared cost  

of an hour of work and the share of employees registered in Ukraine

Enterprise, % Midmarket, % Small  
Business, % Hourly rate, $ Employees  

in Ukraine, %

cluster 0 4.964286 16.46429 78.57143 42.52 88.01344

cluster 1 7.884058 44.24638 48 49.80952 91.97136

cluster 2 10.82609 74.34783 14.82609 51.31579 86.81032

cluster 3 22.95 51.81667 25.23333 54.38596 83.32944

cluster 4 48.64865 42.40541 9.081081 57.19697 75.15178

cluster 5 78.57143 19.28571 2.142857 98.21429 57.5214

Source: calculated by authors

Thus, the formation of a client base 
by SMEs is typical for enterprises of clus-
ter 0 (Fig. 24). The values ​​of the centroid 
coordinates are: Small Business – 78.57, 
Midmarket – 16.46, and Enterprise – 4.69. 
The average hourly cost of labour in this 
cluster ($42.14) is the lowest among all 
clusters. The average share of Ukrainian 
employees in the cluster is 88%. This indi-
cator is higher (91.97) only in companies 
that form cluster 1 (Fig. 25). The average cost 
of an hour of work in this cluster is higher 

($49.81) compared to cluster 0, due to larger 
shares in the client base of companies of the 
Midmarket (centroid 44.25) and Enterprise 
(centroid 7.88) segments.

With the growth in the share of enter-
prises of the Enterprise segment (centroids 
10.83; 22.95; 48.65, respectively) and the de-
cline in the share of Ukrainian employees 
(centroids 86.81; 83.33; 75.15), the average 
rate declared per hour of work continues 
to increase (centroids 51.32; 54.39; 57.20) 
(Fig. 26-28).
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Figure 24. Indicators of companies of cluster 0 based on the annual turnover of client 
companies 

hourly rate ($)

 employees in Ukraine (%)

Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration

Figure 25. Indicators of companies of cluster 1 based on the amount of annual 
turnover of client companies 

hourly rate ($)

 employees in Ukraine (%)

Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration

The highest (98.21) average cost of an 
hour of labour is recorded in the fifth clus-
ter (seven companies) (fig. 29). These are 

businesses that focus on the Enterprise 
segment (centroid 78.57), while the Small 
Business share (centroid 2.14) is the lowest. 
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Figure 26. Indicators of companies of cluster 0 based on the amount of annual 
turnover of client companies

hourly rate ($)

 employees in Ukraine (%)

Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration

Figure 27. Indicators of companies of cluster 1 based on the amount of annual 
turnover of client companies

hourly rate ($)

 employees in Ukraine (%)

Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration

Figure 28. Indicators of companies of cluster 1 based on the annual turnover  
of client companies

hourly rate ($)

 employees in Ukraine (%)

Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration
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Figure 29. Indicators of companies of cluster 5 based on the annual turnover  
of client companies

1 

hourly rate ($)
 employees in Ukraine (%)
Enterprise (%)

(% of large and medium-sized businesses)

Source: own elaboration

The most important factor in the hour-
ly cost of labour was the percentage of 
Enterprise scale companies (correlation co-
efficient 0.921). An even closer relationship 
was found between the percentage in the 
client base of companies of this segment and 
the share of employees registered in Ukraine 
(correlation coefficient -0.982). 

The correlation between the share of 
medium-sized and small businesses in the 
client base is insignificant (correlation coef-
ficients -0.367) or medium (correlation co-
efficients -0.657), respectively. An exception 
is the small company BINTIME (79 special-
ists) with 65% of enterprise-scale client com-
panies, 80% of e-commerce services, and 
85% of the sector of the economy of the same 
name. The low average cost of its services 
($26-49 per hour) correlates with a high 
(96%) percentage of Ukrainian employees.

4. Discussion
According to the results of the research 
(clusters of enterprises designated according 
to the share of the client base of the corre-
sponding segments and comparison with 
the cost of an hour of work based on data 
published by the companies on the Clutch 

platform), the authors came to the conclu-
sion that enterprises focusing on custom-
ers from the Enterprise segment have the 
highest average cost of an hour of work. 
These are the majority of companies in-
cluded in the fifth cluster, namely ImageX, 
Customertimes Corp, Grid Dynamics, 
and GlobalLogic, in which the share of 
Ukrainian employees is 34.2% on average.

This cost is somewhat lower for compa-
nies from cluster 2, which focus equally on 
the Enterprise and Midmarket segments of 
clients. The share of Ukrainian employees in 
these companies is 75% on average, which is 
significantly higher than in the fifth cluster.

This indicator is the lowest for enter-
prises that focus on customers in the Small 
Business segment. These companies belong 
to cluster 0, and their share of Ukrainian 
workers is 92% on average. This cluster of 
companies is the largest. Unfortunately, 
there is a visible trend at play whereby, in 
order to enter the Enterprise segment, com-
panies with a high proportion of Ukrainian 
employees need to reduce the prices of their 
products/services. However, significantly 
lower prices for the production of a digi-
tal product by Ukrainian specialists, due 
to the lower cost of living and the liberal 
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taxation system of the individual entrepre-
neur, make the IT industry the highest paid 
and one that has resources available for de-
velopment and growth.

Companies which predominantly deal 
in services such as custom software devel-
opment, web development, artificial intel-
ligence, mobile App development or which 
focus entirely on UX/UI design manage 
to maintain the average cost of an hour of 
work. As for the client base, companies at 
which an hour of work costs approximately 
the average rate tend to be those which focus 
on providing services to industries such as 
financial services, medical, e-commerce, in-
formation technology, business services and 
retail. No dependence between the disper-
sion of industry branches and the cost per 
hour of services was found.

Unfortunately, in contrast to the level of 
digital literacy of the population and the 
level of digitalisation of state structures, the 
Ukrainian economy as a whole is develop-
ing at an extremely slow pace. With the be-
ginning of Russia’s unprovoked full-scale 
aggression against Ukraine, the situation 
became even more complicated. Therefore, 
when promoting their products and services, 
IT companies must focus more on clients 
from countries with developed economies 
and, first of all, on large companies. For this 
purpose, it is necessary to attract specialists 
from those countries, involving them in the 
top management of companies. For compa-
nies with a low percentage of Ukrainian em-
ployees, it is advisable to focus on increasing 
this figure, as such a strategy will allow them 
to provide a high-quality product/service at 
a lower cost.

SoftServe is a unique company on the 
Ukrainian IT market, as it is the only com-
pany with more than 10,500 employees, 
87% of whom are specialists registered in 
Ukraine. In the remaining three companies 
of this scale, the percentage of Ukrainian 
employees does not exceed 34%. However, 
the top management of the company 

manages to maintain a high level both in 
terms of the declared cost of an hour of work 
($100-149) and the minimum cost of a proj-
ect ($50,000). The company’s reputation 
as a reliable partner has been formed over 
three decades, which of course constitutes 
a significant success factor. This company 
provides 12 types of services to four indus-
tries, including a group of specific industries 
under the catch-all category “other indus-
tries” (20%). The distribution of the remain-
der of the industries is as follows: informa-
tion technology – 45%, medical – 25%, and 
retail – 10%. The secret of this company’s 
success, in our opinion, is the thorough and 
total implementation of the slogan “Start 
your journey with us”. The company has 
followed a unique strategy of attracting the 
best specialists to the team through close 
cooperation with universities in the region. 
Also, as one of the founders of the Lviv IT 
cluster, SoftServe provides staff with the 
opportunity to continuously learn and im-
prove their qualifications. However, the sat-
isfaction index in the context of salary and 
career growth opportunities in the company 
is somewhat lower than in smaller compa-
nies with a similar percentage of Ukrainian 
employees. We believe that for the further 
rapid development of the company, more 
customers from the Enterprise sector should 
be attracted to the client base (today this 
share is only 25%).

EPAM also occupies a special place on 
the Ukrainian IT market. The company has 
the largest number (11,115) of IT special-
ists registered in Ukraine (of whom there 
are 50,304 in total). The top management 
of these two companies – the largest em-
ployers of Ukrainian specialists in the in-
dustry – chose the right strategy, occupying 
non-competing niches providing value both 
in the range of services and in the range of 
client industries. However, a higher percent-
age of the client base in the Enterprise sec-
tor does not provide EPAM with a high de-
clared cost per hour of work ($25-49), as well 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 142

as a minimum project cost ($10,000). At the 
same time, smaller projects provide a higher 
index of satisfaction with career growth. In 
our opinion, this company should more ac-
tively attract specialists with competencies 
that will allow for the expansion of the range 

of services provided, creating competition 
for SoftServe and other companies.

Recommendations for the improvement 
of business model efficiency for the rest of 
the IT companies, as assigned to homoge-
neous groups, are presented in Table 3.

Table 3. Recommendations regarding measures aimed at improving the efficiency of 
the business model of IT companies categorised in groups of homogeneity

a-b*
**

Main services provided (the 
value of the centroid as a per-

centage of the entire spectrum)

Industries (the value of the 
centroid as a percentage of 

the entire spectrum)
Recommendations

0-0
55.5

IT (41.89), BS (11.55)

CSD (34.01), WD (12.32), MaD 
(8.12)

Establishing cooperation with the Re, 
Ml, and CPS industries

0-1
56.3

AI (70.41), MaD (7.91), BIBD 
(4.58)

Establishing cooperation with the Re, 
Ml, and CPS industries and increasing 
the share of BIBD

0-6
50.0

WD (40.13), MaD (33.48),CSD 
(6,48)

Involvement in the client base of 
the Ma industry, as well as specific 
industries

1-0
54.0

Ml (29.53), Ed (11.13), E-c (7.81).

CSD (34.01), WD (12.32), MaD 
(8.12)

Establishing cooperation with the 
CPS and BS industries

1-1
75.0

AI (70.41), MaD (7.91), BI&BD 
(4.58)

Establishing cooperation with the 
Enterprise segment

1-4
60.9

UX/UI (98.66)
Establishing cooperation with the 
Enterprise segment

1-6
44.1

WD(40.13), MaD (33.48), CSD 
(6.48)

Expansion of the client base to 
include the FS, CPS, and BS industries

2-3
81.3

Gaming (86.25)
AR/VR (78), MaD (9) The optimal combination

2-6
56.2

WD(40.13), MaD (33.48), CSD 
(6.48)

Adding AR/VR specialists to the team 
or training one’s own specialists

3-0
55.7

FS (52.88), E-c (5.57)

CSD (34.01), WD (12.32), MaD 
(8.12)

CSD services are the best remuner-
ated in terms of client industries, and 
so should constitute an increased 
focus

3-5
45.0

BC (65.38), MaD (4.61)
Establishing cooperation with the 
Enterprise segment

3-6
45.0

WD (40,13), MaD (33.48), 
CSD (6,48)

Increasing the share of CSD services
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a-b*
**

Main services provided (the 
value of the centroid as a per-

centage of the entire spectrum)

Industries (the value of the 
centroid as a percentage of 

the entire spectrum)
Recommendations

4-0
55.5

Re (12.89), FS (9.12), Ml (7.7), CPS 
(6.12)

CSD (34.01), WD (12.32), MaD 
(8.12)

These select industries pay more for 
AI services. It is necessary to attract 
these specialists to the team or to 
increase the share of CPS clients

4-1
78.1

AI (70.41), MaD (7.91), BIBD 
(4.58)

Entering the gaming market, as well 
as increasing the share of AI and 
BIBD in services

4-2
62.5

WDS (53.66), UX/UI (10.46), 
E-cD (5.66)

BS, IT industries pay more for similar 
services. Therefore, attract custom-
ers from these industries

4-3
48.2

AR/VR (78), MaD (9)
It is necessary to work at least par-
tially with the gaming industry

4-6
46.9

WD (40.13), MaD (33.48), 
CSD (6,48)

Attracting the BS industry as well 
as specific OI industries to the client 
base

5-0
43.8 OI (36), Ma (10.44),

Ed (7.41).

CSD (34.01), WD (12.32, MaD 
(8.12)

Expand the client base in the FS, BS 
and CPS industries and attract WD 
specialists to the team

5-6
64.6

WD (40.13), MaD (33.48), 
CSD (6.48)

Expand the client base in the FS, BS 
industries

6-0
75.0

CPS (64), BS (19)

CSD (34.01), WD (12.32), MaD 
(8.12)

Expand the client base to include FS 
branches

6-6
75.0

WD (40.13), MaD (33.48), 
CSD (6.48)

Expand the client base to include FS 
branches

7-0
56.3

E-c (75)
OI (6)

CSD (34.01), WD (12.32), MaD 
(8.12)

Expand the client base in the fields of 
FS, CPS, and BS

8-0
46.9

BS (35.69), FS (11.45), IT (8.93),
E-c (7.54)

CSD (34.01), WD (12.32), MaD 
(8.12)

WD services are better remunerated 
by customers of the same industries. 
Increasing the share of WD services

8-1
56.3

AI (70.41), MaD (7.91), BIBD 
(4.58)

Establishing cooperation with the Re, 
Ml, and CPS industries

8-2
75.0

WDS (53.66), UX/UI (10.46), 
E-cD (5.66)

Establishing cooperation with the 
Enterprise segment

8-4
37.5

UX/UI (98.66)
Establishing cooperation with the Re 
and Ml industries

8-5
50.0

BC (65.38), MaD (4.61)
The range of services provided is 
suboptimal, it is necessary to change 
the emphasis

8-6
51.5

WD (40.13), MaD (33.48), 
CSD (6.48)

Establishing cooperation with the 
CPS industry

*a-b – a – cluster number according to industries that form the client base, b – cluster number 
according to the range of services provided; 

** – the average declared cost of an hour of work by the homogeneity groups

Source: calculated by authors
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The abbreviations used in Table 3 for in-
dustry sectors are as follows: information 
technology (IT), business services (BS), med-
ical (Ml), education (Ed), e-commerce (E-c), 
gaming (Ga), financial services (FS), retail 
(Re), consumer products & services (CPS), 
other industries (OI), and the media (Ma).

The abbreviations used for the types of 
services provided: custom software devel-
opment (CSD), web development (WD), 
mobile app development (MaD), Artificial 
Intelligence (AI), business intelligence & Big 
Data consulting (BIBD), web design (WDS), 
UX/UI design (UX/UI), e-commerce devel-
opment (E-cD), AR/VR development (AR/
VR), and blockchain technologies (BC).

According to the research, the best remu-
nerated services are artificial intelligence, 
business intelligence & Big Data consult-
ing, e-commerce development, CRM, ERP 
consulting and SI, and cloud consulting. 
These services can only be provided by high-
ly qualified specialists. Therefore, the top 
management of companies should cooper-
ate closely with universities to create edu-
cational programmes, providing technical 
means of education, as well as promoting 
the improvement of teaching staff qualifica-
tions and setting applied tasks; that is, estab-
lishing the process of attracting the best stu-
dents even in the process of their so-called 
formal education.

Conclusions
The applied clustering method made it pos-
sible to group a large share of Ukrainian IT 
enterprises according to the similarity of 
elements of their business models from the 
point of view of the value creation system. 
The main indicators that characterise the 
value of an IT product on the global market 
are the ability to provide high-quality ser-
vices (spectrum of provided services); the 
ability to provide services to certain indus-
tries, as well as the ability to form a national 

or transnational team of specialists that en-
sure the first two indicators.

The proposed measure of the effective-
ness of the applied business models was the 
average declared cost of an hour of work for 
the implementation of the project, as well as 
the spectrum of the scale of the client base 
(small, medium-sized or large businesses).

The results of the study allowed us 
to confirm the hypothesis. The study 
showed that the main factor in the forma-
tion of IT product value is the number and 
quality of employees. Given the present state 
of the national economy and the predomi-
nant transnational nature of a large share of 
Ukrainian IT companies, the share of em-
ployees registered in Ukraine is no less im-
portant. The selection of the average hourly 
cost of work for the assessment of the effec-
tiveness of business models received scien-
tific confirmation. 

In the study, the authors found an inex-
pediency of wide dispersion of the range 
of services provided. An optimal solution 
would be to focus on a small number of 
services, especially custom software devel-
opment, web development, artificial intel-
ligence, mobile app development, or to de-
vote oneself entirely to UX/UI Design. The 
breadth of the range of the sectors in which 
consumers of the services provided operate 
is insignificant in view of the cost of an hour 
of work at a given company, but to a certain 
extent preference should be given to indus-
tries such as financial services, medicine, 
e-commerce, information technology, busi-
ness services and retail.

Further research can be connected with 
internal elements of business models, aimed 
at ensuring the growth of the product value 
of Ukrainian IT enterprises for external cus-
tomers, as well as with external factors with 
the aim of building a vague business model 
(Zaiats et al., 2019) based on the effects of 
legislation and the educational environment 
on the Ukrainian IT industry.
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The results of the publication will be use-
ful for the top management of IT companies 
in order to identify the optimal directions of 
possible development in relation to more ex-
pensive services on the global market. Also, 
the results of the study can be useful for 
teaching staff and top management of uni-
versities who train budding IT specialists in 
order to adjust curricula and programmes 
as well as intensifying cooperation with IT 
companies and IT clusters.

The results of the study have certain lim-
itations; in particular, only factors influenc-
ing the value of an IT product in the context 
of the client base and the range of services 
provided were analysed.
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