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ICT Profiles of Russian Companies at the 
Industry Level: Resource Management 

Strategies

Abstract

The study investigates the Russian information and com-
munication technologies (ICT) landscape with a focus 
on sustainable ICT combinations at the industry level. 

The ICT combination for a company reflects its ICT profile, 
which is considered in resource theory as the firm’s ability 
to create competitive advantages based on resource comple-
mentarity. Unlike previous papers, it is not an expert-speci-
fied combination of ICT that is being studied, but a tool for 
the automated search for interconnected technologies based 
on machine learning methods is proposed, which makes it 
possible to identify stable combinations implemented simul-
taneously by several companies in a certain industry. ICT 
profile identification was conducted based on the analysis of 

relationships across a wide range of IT, from basic infrastruc-
ture to AI-based business efficiency management systems. 
The final dataset includes 110 IT technologies for over 29,000 
companies from 31 industries spanning from 2006 to 2022. 
The following conclusions were drawn: (1) a typical profile for 
most industries consists of a combination of business process 
management (BPM) and software as a service (SaaS), (2) in-
surance and finance industries are the leaders in the diversity 
and complexity of ICT profiles, (3) supplementing ICT pro-
files with AI-based solutions holds great potential for Russian 
companies, (4) the implementation of ICT profiles is linked 
to companies’ financial performance; however, these relation-
ships vary significantly across industries.
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Introduction
Information and communication technologies (ICT) 
make a critical contribution to the digitalization of 
the economy, while their efficient application is a 
vital condition for economic growth (Karim et al., 
2022). Numerous studies demonstrated the impor-
tant role ICT plays in the development of countries 
(Habibi, Zabardast, 2020) and companies (Chae et 
al., 2018; Li et al., 2022), along with such traditional 
factors as labor and capital.
ICT refers to a very wide range of technologies from 
basic infrastructure to artificial intelligence-based 
business performance management systems that lead 
to a high variability in corporate ICT architectures. 
Recent studies highlight the growing importance of 
ICT in the implementation of advanced solutions 
such as cross-cutting AI technology (Agarwal et al., 
2021; Enholm et al., 2022; Dumas et al., 2023), and 
the shortcomings of traditional approaches to as-
sessing their effectiveness. For example, when ICT 
investment data is summarized (Mithas, Rust, 2016) 
or the contribution of particular technologies is as-
sessed (HassabElnaby et al., 2012; Daviy, 2023), cor-
relation between these technologies is often ignored. 
Problems with ICT integration are major barriers 
hindering the effective implementation of new tech-
nologies (Xue et al., 2005; Amid et al., 2012; Coşkun 
et al., 2022). Empirical studies increasingly reveal an 
insignificant or even negative impact of certain ICTs 
on company performance, attributing this to the 
waste of relevant expenditures due to various cir-
cumstances or particular combinations of resources.
Few previous empirical studies attempted to take 
into account the heterogeneity of ICTs and assess 
their overall performance. This is largely due to the 
lack of detailed corporate data on ICT adoption, 
since its disclosure could be used by competitors 
to their advantage. Some studies (Hendricks et al., 
2007; Oh, Kim, 2023) did consider the benefits of 
applying several ICTs in combination, but the lists 
of analyzed technologies were drafted by experts, 
and thus may not reflect the actual practices. An 
analytical approach based on considering not just 
individual ICTs, but their combinations was imple-
mented in (Wu et al., 2015; Geum et al., 2015): the 
authors searched for association rules, which allows 
one to objectively identify technology combinations 
based on actual data.
The goal of this paper is to identify stable ICT com-
binations or, put otherwise, the ICT profiles applied 
by Russian companies, and assess their effectiveness 
on the basis of financial indicators. Another ob-
jective is to consider the identified ICT profiles in 
terms of their potential for implementing AI-based 
solutions. By a stable ICT combination, we mean a 
set of technologies simultaneously implemented by 
multiple companies. To describe the situation with 
ICT implementation as thoroughly as possible, for 

example, within a particular industry, we identify 
three types of ICT profiles that can potentially make 
the greatest impact on the company’s performance. 
Firstly, this is the most common combination of 
ICTs without which companies supposedly will not 
be able to do business. Existing studies show that if 
a company does not use Enterprise Resource Plan-
ning (ERP) technology, its use of other resources 
will be less than efficient (Shakina et al., 2022). The 
second ICT profile type comprises the widest range 
of technologies, indicating a high technological lev-
el and a deep penetration of ICTs in various aspects 
of the business. The broader the scope of an ICT 
profile, the more likely the company is to be an ICT 
leader, which serves as a source of its competitive 
advantage (Chae et al., 2014). Thirdly, ICTs must be 
industry-specific (Jacobsson et al., 2017).
The identified ICT profiles allow one to comprehen-
sively describe commonly used ICT combinations 
as the basis for developing multi-technology solu-
tions for companies in particular industries. Also, 
analyzing the technology combinations companies 
need to operate smoothly allows one to identify the 
ICTs for which adoption is critical in terms of with-
standing market shocks. For Russian companies, 
the departure of many major foreign vendors such 
as SAP, Oracle, or Microsoft certainly was a major 
shock. It is also important to identify commonly 
used inefficient ICT profiles, to prevent the applica-
tion of outdated technologies or avoid systemic ICT 
integration problems.

ICT Combinations through the Prism of 
the Resource Approach
Theoretical studies of ICT systems usually tend to 
apply the resource-based approach (Barney et al., 
2001), which defines ICT as companies’ strategic 
resources for obtaining competitive advantages. 
Fundamentally important here is not so much the 
availability of valuable and unique resources as the 
organization’s ability to combine them on the basis 
of their internal potential and availability. Finding 
the optimal combination of resources to achieve a 
synergy from their use is a key objective of pres-
ent-day management (Teece, 2018; Shakina et al., 
2022). In this regard, ICT in general, and specific 
systems in particular, are seen as parts of the com-
pany’s resource portfolio, to be used jointly with its 
other parts. However, only a small number of stud-
ies are focused on the complementarity of specific 
ICTs (Geum et al., 2015; Wu et al., 2015; Díaz-Chao 
et al., 2021), while the ability to intelligently com-
bine them in a single corporate portfolio becomes a 
source of competitive advantage (Geum et al., 2015).
In this paper we consider ICT combinations as pro-
files comprising technologies simultaneously ap-
plied during company operations. In the scope of 
the resource-based approach, an ICT profile is a 
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combination of resources reflecting the organiza-
tion’s strategic ability to manage its competitive ad-
vantages. The decision to use multiple technologies 
can be driven by a variety of factors.
An ICT profile can be a key resource combination 
underlying a business model, and a source of profit 
for the company (Teece, 2018). Several complemen-
tary ICTs can be applied to accomplish production-
related objectives in a more efficient way. It should 
be noted that the technologies’ relationship in the 
scope of a profile does not necessarily have to be of a 
complementary nature: some of them may be relat-
ed to other company resources, generating synergies 
with them. Good examples of such complementarity 
are the implementation of ICT systems such as ERP 
and BI (Gupta et al., 2019), or the combination of 
IoT and Big Data. In recent years, individual ICT 
systems’ functionality has been steadily extending 
due to the use of AI. For example, CraftTalk’s BSS 
Digital2Speech integrates AI into an ICT profile that 
includes CRM, biometric identification, and speech 
technologies.
Three vectors of complementing existing ICT sys-
tems with AI are generally seen as the most promis-
ing ones (Enholm et al., 2022):

1) computer vision: image, photo, and video rec-
ognition, analysis, and classification;

2) natural language processing: text generation, 
sentiment analysis, and perception of informa-
tion created by others;

3) machine and deep learning: clustering, classi-
fication, and integration into recommendation 
systems.

Companies’ choice of an ICT profile is largely de-
termined by the specifics of their industry. The dif-
ferences are related to the role of ICT in particular 
industries (Jacobsson et al., 2017; Chae et al., 2018): 
in some, ICT provides an alternative to human labor, 
i.e., it is applied to automate business processes; in 
others it plays an informational role providing data 
and supporting management decisions; in others 
still, it performs a transformational function, fun-
damentally transforming business models, indus-
try mechanisms, and the interaction of economic 
agents. An additional argument in favor of the sug-
gested approach is the different levels of industries’ 
digitalization, which is clearly reflected in statistics.
Industry affiliation allows one to assess the impact 
of companies’ ICT profiles on their performance. 
Evaluating profiles’ effect is similar to measuring the 
costs and benefits of using ICT capital or individual 
ICT systems. The risks associated with using several 
resources simultaneously include system incom-
patibility, different time required to integrate them 
into the company’s infrastructure, different support 
modes, and so on (Coşkun et al., 2022). A review of 
empirical studies shows that the productivity of ICT 

combinations was analyzed without taking into ac-
count industry specifics, while the actual combina-
tions were suggested by experts (such as, e.g., ERP or 
BI). Given the theoretically substantiated contribu-
tion of ICT profiles to companies’ competitive ad-
vantage, there is a need to test these profiles’ impact 
upon company performance in various industries. 
This, in turn, implies evaluating the use of ICT pro-
files in relevant industries, namely how many com-
panies use a particular profile, i.e., how common a 
particular combination of technologies is.
At the industry level, we identified three ICT profile 
types: typical, complex, and specific. The first refers 
to the most common ICT combination in the indus-
try; the second, to the largest and most widely used 
combination, i.e., the one comprising the largest 
number of technologies and applied by the largest 
number of companies operating in the industry; the 
third type reflects a unique combination of technol-
ogies not encountered in other industries. Typical 
profiles act as a kind of industry standard; complex 
ones are applied by companies implementing inno-
vative ICT strategies (Devece et al., 2017); specific 
profiles can be used to accomplish unique objectives 
arising within a particular industry. In the practical 
part of our study, all three profile types will be as-
sessed in terms of the potential to extend ICT func-
tionality with the help of AI.

Research Methodology
An AI tool was used to identify stable ICT combi-
nations: an algorithm for searching for association 
rules proposed by (Agrawal et al., 1993) and actively 
applied in various sectors of the economy includ-
ing the financial sector (Batarseh et al., 2021; Kaur, 
Dharni, 2022). Essentially, the algorithm searches 
for association rules of the kind “the company im-
plemented both ICT X and ICT Y” (Hegland, 2003). 
Quality metrics (support, confidence, and lift) can 
be calculated for each rule, based on the frequency 
of its (or its individual elements) occurrence in the 
available data array. However, each rule has certain 
specifics.

1) ICT X support is the share of companies in the 
sample that have implemented technology X; in 
a way it shows how frequently the technology is 
used or its popularity; rule X→Y support is the 
share of companies that have adopted both ICT 
X and ICT Y.

2) Rules’ credibility is calculated as the ratio of 
rule X→Y support to the share of companies that 
have implemented ICT X; it reflects the prob-
ability of adopting ICT Y if ICT X has already 
been implemented.

3) The rule’s lift, or the metric of its importance, 
reflects how often the share of companies that 
have implemented both ICT X and ICT Y ex-
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ceeds the share of expected implementations 
when there is no correlation between adopting 
ICT X and ICT Y; if this metric’s value is great-
er than 1, it means ICTs X and Y complement 
each other. In line with our hypothesis that ICT 
profile should comprise complementary tech-
nologies, only association rules with a lift value 
above 1 were considered in further analysis.

In the next methodological step, the Apriori algo-
rithm (Agrawal et al., 1994) was applied: this is a 
classic mechanism for sorting out a set of possible 
association rules. It is a part of an integrated strat-
egy for selecting potential candidates for inclusion 
in stable association rules, the so-called “apriori 
principle” (Hegland, 2003). The result significantly 
depends on the threshold values set for the support 
and credibility metrics: if they are close to 0, the al-
gorithm will identify a large number of rules that, on 
the one hand, might make the subsequent analysis 
labor-intensive, but on the other, reveal productive 
and non-trivial stable rules. If the threshold values 
are set close to the upper limit, the algorithm will 
work faster and yield a small number of rules; how-
ever, these may turn out to be banal and self-evident 
(Hegland, 2003; Hikmawati et al., 2021).
No universal algorithms for determining optimal 
threshold values have been developed yet. In most 
cases researchers set them empirically for each par-
ticular task, taking into account the sample size and 
the maximum number of rules they are willing to 
process (Kotsiantis, Kanellopoulos, 2006). For ex-
ample, it was experimentally demonstrated that for 
different data within different domains, optimal 
support threshold values can vary between 0% and 
60% (Hikmawati et al., 2021). However, several pat-
terns emerge here: the larger the data array, the low-
er the support threshold value should be; and the 
broader the range of ICTs, the lower the support and 
credibility thresholds should be set.
As a starting point for setting minimum optimal 
support and credibility levels, we followed the logic 
of previous studies in a related research area. For ex-
ample, (Wu et al., 2015) set the support threshold at 
10% and (Geum et al., 2015) did so at 3%. The cred-
ibility thresholds were set at 50% and 40%, respec-
tively. Because our sample covers a broader range of 
ICTs than in previous studies, lower threshold val-
ues can be used. Empirically, we settled on 1.5% for 
the support metric and 25% for credibility.
An important criterion for searching for associative 
rules of ICT application is the period during which 
ICTs should be considered as applied by the compa-
ny together. A short period (e.g., one year) will yield 
a small number of such combinations; while setting 
a too long duration would increase the risk that the 
combinations would comprise already abandoned 
technologies, which have not actually been used 

in conjunction with each other. Therefore, using a 
“sliding window” to cover the period of technology 
application appears to be a more effective approach. 
Its duration should be set taking into account the 
rate of ICT systems’ implementation and their ser-
vice life in the relevant industry. Since in this study 
the average observation period for companies’ ac-
tivities was 1.5 years, the search for association rules 
was carried out for its entirety.
To validate the identified ICT profile types and as-
sess the effectiveness of existing industry practices, 
we measured the impact of adopting such profiles 
on company performance. The following fixed ef-
fects model was applied for each industry separately:

yi,t,s = α0,s + α1,s * sizei,t–1,s + α2,s * leveragei,t–1,s + =1 βj,s * 
Profilej,i,t,s + ψi,s + μt,s + i,t,s,        (1)
where y is performance indicators of company i in 
industry s in year t, with s = 1.31.
Labor productivity and profit margins were used as 
company performance indicators. Since implement-
ing and combining technologies requires significant 
investment, their impact on labor productivity was 
seen as an intermediate indicator, and on profit 
margins as the final indicator. Therefore equation 
(1) was calculated for the relevant company perfor-
mance indicators separately for each of the 31 indus-
tries. In such models, company size sisei,t–1 (in our 
case, the logarithm of company assets was applied 
as a proxy for this indicator), and financial lever-
age leveragei,t–1 (calculated as the ratio of borrowed 
capital to company assets) are most often used as 
control indicators (Enekwe et al., 2014; Zavertiaeva 
et al., 2020). Control indicators were applied with a 
one-year lag to address the potential reverse causal-
ity problem (Bellemare et al., 2017; Hill et al., 2021). 
To take into account the individual characteristics 
of companies and macroeconomic conditions, com-
pany and yearly fixed effects were also added to the 
equation, denoted as ψi and μt, respectively.
The variable Profilej,i,t coefficient is of key interest. 
This variable reflects the application of the j-th ICT 
profile by the i-th company in the year t. Technically, 
it is a dummy variable that takes only two values: 1 
and 0. The index k denotes the number of ICT pro-
files in the industry. Generally, as indicated above, 
there are three: specific, complex, and typical. Since 
it was not possible to identify a specific ICT pro-
file for certain industries, the index k for them was 
set to 2. The coefficient  reflects the contribution of 
profile j to company performance yi,t.

Empirical Basis of the Study
To check for the presence of stable relationships 
between ICTs, a database was created comprising 
more than 29,000 companies operating in 31 indus-
tries, which implemented ICT systems in 2006-2022. 
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TAdviser was used as the main data source, it is the 
largest aggregator of news about ICT manufacturers, 
the actual technologies, and their implementation 
in Russia. The data was supplemented with infor-
mation from company websites. The analysis cov-
ered more than 100 technologies. The list of those 
included in the ICT profiles of Russian firms is pre-
sented in Appendix 1.
Data analysis showed that on average, Russian com-
panies use two ICTs, although the maximum per 
company, for example in the financial industry, can 
be as high as 71. In general, we note a high heteroge-
neity of domestic businesses in terms of the number 
of ICTs implemented. Despite the long observation 
period, the average duration per company was 1.5 
years. The effect of using particular ICT profiles 
was assessed on the basis of available SPARK system 
data, taking into account the comparability of data 
from different sources. Table 1 presents descriptive 
statistics on financial indicators by industry, includ-
ed in the model described by equation (1).
Identified ICT Profiles of Russian Companies
The ICT profiles of Russian companies operating in 
various industries were identified with the help of 
the association rules method. The matrix presented 
in Figure 1 reflects the characteristics of various in-
dustries’ technology landscapes in terms of the av-
erage diversity and complexity of the applied ICT 
profiles. Diversity was measured as the number of 
stable technology combinations, and complexity as 
the size of the ICT profile, i.e., the number of tech-
nologies used in combination with each other. The 
circle size on the graph below reflects the techno-
logical level of the relevant industry derived from 
the average number of ICTs applied per company.
The high diversity and complexity of the applied 
ICT profiles may be evidence of a developed indus-
try ICT architecture. The undisputed leaders by this 
criterion are insurance (INS) and financial services 
(FIN). The same quadrant also includes public ad-
ministration (SOC), steam, gas, and electricity sup-
ply (ENR), oil production and refining (OIL), met-
allurgical production (MET), ICT (INT), and min-
ing of other minerals (MIN). At the opposite end 
are the industries with homogeneous ICT profiles 
comprising a small set of technologies: these include 
the activities of public organizations (PUB), and 
hospitality (TOU),, located in the lower left-hand 
quadrant of the matrix (Figure 1). Despite the ap-
parent positive relationship between the diversity 
and complexity of ICT profiles at the industry level, 
one can see that two industries have predominantly 
homogeneous profiles comprising a wide range of 
ICTs, namely management consulting (CST) and le-
gal services (JUR).
During further analysis, the ICT profile types were 
considered. Table 2 presents ICT combinations for 

each industry, which reflect ICT profile categories. 
Additional analysis of the use of AI-based solutions 
allowed the authors to identify industries and ICTs 
already using such tools. In Table 2, AI-based ICTs 
are shown in italics (if the industry companies use 
relevant products). For some industries, no unique 
stable combination was found, i.e., they have no in-
dustry-specific profile.
A cross-industry comparison of the identified ICT 
profiles reveals similarities in technology applica-
tion (in particular, BPM, CRM, EDMS and SaaS) 
due to their general-purpose nature. For example, 
many companies strive to automate client serving 
operations and implement CRM systems; almost 
all of them use EDMS; many have a need to opti-
mize business processes with the help of BPM sys-
tems; the SaaS format offers numerous software 
products provided through outsourcing, including 
cloud computing. However, the above solutions are 
combined with industry-specific complementary 
technologies. In the oil industry, satellite commu-
nications and navigation may be required because 
oil fields are frequently located in remote areas; in 
the public sector data mining is often used, since 
government organizations often deal with citizen 
requests, which are a source of large amounts of 
data. The combined use of management technolo-
gies (ERP, WMS, HRM, CRM) and data analysis (BI, 
data centers, big data) should also be noted. The 
aforementioned technologies are integrated to sup-
port corporate decision-making.
The adoption rate of ICT profiles significantly var-
ies between industries (see Figure 2). For example, 
in education, the typical profile is implemented by 
30% of organizations, while in the mining of other 
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Figure 1. Diversity and Complexity  
of Applied ICT Profiles

Source: authors.
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If in the ICT industry, oil industry, and public ad-
ministration the correlation under consideration is 
positive, in metallurgy, telecommunications, con-
struction, and production of consumer goods it is 
negative. The negative impact can be explained by 
the widespread use of outdated or poorly integrat-
ed technologies, so upgrading ICT seems to be a 
most relevant task for these industries. The success 
of leading metallurgical firms is largely due to the 
implementation of the entire range of ICT profile 
technologies, which provides a good example for 
companies using ineffective typical profiles. How-
ever, in real estate, mining, and ICT, the latter pro-
file type turned out to affect company performance 
positively.
As to complex ICT profiles, a positive correlation 
with companies’ profit margins was established 
in metallurgy, transport, healthcare, and energy, 
though the introduction of these technologies does 
not affect productivity (except in the construction 
industry). Therefore, one can assume that improved 
performance is due to reduced costs and better deci-
sions, not to personnel layoffs.
An analysis of specific industries revealed that in 
metallurgy, the typical profile technologies (BPM 
and SaaS) are included in the complex one, which 
comprises BPM, SaaS, CRM, and EDMS. This em-
phasizes the advisability of adopting the latter two 
technologies for metallurgical firms. This result 
may be explained by the fact that better-performing 
companies have more financial resources to imple-
ment the technologies in question. In healthcare and 
energy, the situation is somewhat different: there is 
no negative correlation between profit margins and 
the use of the typical profile which combines such 
core technologies as video conferencing and SaaS. 
More successful players, in addition to SaaS, also 

minerals only by 6%. Other profile types are imple-
mented much less frequently: complex profiles are 
employed by between 1.5% and 5% of companies, 
and specific profiles are applied only in 20 indus-
tries (the largest share (9%) was found in financial 
services).
The analysis of the implementation of AI-based so-
lutions by domestic companies revealed that not all 
ICT profiles comprise such tools, which indicates 
they have great potential to promote the digitali-
zation of Russian businesses. The leaders here are 
financial services, investments, and audit. These in-
dustries have implemented about 40 EDMS projects 
(stream recognition systems, EDS-SRS). Accord-
ing to the TAdviser portal, most such solutions on 
the Russian market are supplied by Smart Engines. 
Integrating AI tools into BPM systems has good 
prospects. We did not find any information about 
Russian companies that have actually implemented 
such solutions in the publicly available sources, but 
AI-supplemented BPM systems are available on the 
market (e.g. Sherpa RPA by Sherpa Robotics). Such 
tools allow one to adapt and improve business pro-
cesses by making them context-sensitive and fa-
cilitate human-machine interactions (Dumas et al., 
2023).

The Effect of ICT Profiles’ Application, 
by Industry
The impact of ICT profiles on companies’ profit 
margins and productivity was measured in line with 
equation (1). The calculations show that the correla-
tion between using a typical ICT profile and profit 
margins is non-linear. Figure 3 presents data on the 
significant correlations between various ICT profile 
types and firms’ profit margins, normalized to the 
industry average.

Source: authors.

Figure 2. ICT Profile Application by Industry
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technology combination supposedly contributes 
to the more efficient use of human resources. The 
adoption of a typical profile in real estate (BPM and 
SaaS) and mining (EDS and SaaS) increases produc-
tivity even compared to companies implementing 
more advanced complex profiles. However, a more 
efficient use of labor resources does not lead to in-
creased profit margins.
Thus, ICT profiles and their types do affect com-
panies’ financial performance, but this relationship 
varies between different industries.

Conclusion
This study demonstrated the advisability of consid-
ering companies’ stable ICT profiles in theoretical 
and practical terms. These profiles are understood 
as combinations of technologies applied together, 
which become a source of competitive advantage 

use management tools. In healthcare, the relevant 
technologies are BPM, CRM, and EDMS, while in 
the energy sector these technologies are ERP, HRM, 
EDMS, and EDMS-SPR. That is, in these industries 
the most common, the typical profile, comprises a 
set of necessary technologies, which does not allow 
firms to get ahead of their competitors. A similar 
situation is observed in the transport sector, where 
the typical ICT profile comprises safety and vehicle 
control technologies, satellite communications and 
navigation, the use of which does not affect profit 
margins (unlike the adoption of complementary 
systems such as TMS, logistics information system, 
and FMS, which make a positive impact on this in-
dicator).
In the ICT industry, the typical profile includes BPM 
and SaaS, and its use is positively corelated with 
both company productivity and profitability. This 

Table 1. Average Values of Key Variables for the Sample, by Industry

Industry ROS, % Productivity, million 
roubles/person Leverage

Assets, 
million 
roubles

Maintenance of buildings and premises 1.73 28.94 2.26 6519.80
Creative activities (arts and entertainment) 1.74 12.45 2.08 5219.16
ICT 12.71 12.87 0.50 13446.05
Management consulting 5.39 11.74 1.27 2779.34
Light industry 6.17 20.21 1.62 4016.07
Warehouse services 7.50 26.66 1.78 17055.34
Manufacturing of machinery and equipment 2.86 17.07 1.65 16467.56
Metallurgical production 4.32 15.64 1.78 41925.21
Real estate operations 7.28 171.16 13.35 58632.51
Oil production and refining 8.09 36.55 1.20 146273.52
Education 9.27 4.94 0.16 3445.40
Activities of public organisations 5.96 1.63 0.43 8957.94
Food production 4.85 15.59 1.92 8189.67
Publishing 7.81 7.48 1.28 2919.09
Advertising 8.83 27.43 2.54 3043.29
Agriculture 5.62 16.05 0.38 8563.28
Telecommunications 5.66 17.49 3.66 17830.27
Insurance 18.67 44.21 0.54 668588.91
Construction 3.68 26.81 2.00 13558.71
Production of consumer goods 4.64 14.88 1.33 5895.65
Trade 2.64 74.66 1.92 24118.76
Public administration 14.21 4.82 0.03 30318.63
Transportation and storage 7.39 33.41 1.86 19915.37
Hospitality 18.84 7.57 2.09 741.13
Healthcare 7.52 21.77 1.01 10625.07
Financial services 8.05 131.80 5.59 45617.59
Chemical production 8.43 13.04 1.20 15696.13
Steam, gas and electricity supply 3.13 24.80 0.98 28610.29
Legal services 15.68 10.67 0.66 2773.82
Mining of other minerals 6.08 18.00 1.71 70840.78
Total for the sample 7.49 29.01 1.96 1302584.36
Source: authors.
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Table 2. ICT Profiles by Industry

Industry Code Typical Complex Specific

Maintenance of buildings and premises UT BPM, SaaS BPM, CRM, SaaS, EDM

Creative activities (arts and 
entertainment)

ENT BPM, SaaS BPM, HRM, SaaS, EDM VSS, PACS

ICT INT BPM, SaaS BPM, CRM, SaaS, IS, DC Cloud Computing, IaaS, 
PaaS 

Management consulting CST BPM, SaaS BPM, CRM, ITSM, SaaS, EDM

Light industry LI BPM, SaaS IS, EDM, SRS

Forestry and forest industry FST SaaS, WMS BPM, ERP, SaaS, EDM

Warehouse services LD WMS, LIS TMS, LIS, BPM, FMS, SCN BPM, SaaS, WMS 

Manufacturing of machinery and 
equipment

ME BPM, SaaS BPM, CRM, SaaS, EDM PDM, PLM 

Metallurgical production MET BPM, SaaS BPM, CRM, ITSM, SaaS, EDM BI, EAM, ERP 

Real estate operations RE BPM, SaaS BPM, HRM, SaaS, EDM

Oil production and refining OIL ERP, SaaS TMS, BPM, FMS, SCN, EDM ERP, SCN 

Education EDU SaaS, WMS BPM, HRM, SaaS, EDM

Activities of public organisations PUB SaaS, WMS BPM, CRM, SaaS 

Food production FI ERP, SaaS CRM, ERP, ATS, accouting systems CRM, ATS 

Publishing PRN ERP, SaaS Call centres, CMS, CRM, 
accounting systems

Advertising PR BPM, SaaS BPM, CRM, ITSM, SaaS, EDM CRM, HRM, PMS

Telecommunications AGR BPM, SaaS ITSM, SaaS, IS, ICT outsourcing Server platforms, data 
centres

Agriculture TV BPM, SCN TMS, LIS, VST, FMS, satellite 
communications and navigation

Robotics, RBL

Insurance INS BPM, EDM BI, CPM, CRM, ERP, HRM, 
IS, corporate portals, EDM, 
accounting systems

Corporate portals, SRS

Construction CON BPM, SaaS TMS, VST, FMS, satellite 
communications and navigation

Production of consumer goods COM ERP, SaaS BI, Data Mining, Data Quality, 
OLAP

BI, OLAP, WMS 

Trade TD BPM, SaaS SCM, SRM, WMS WMS, ATS 

Public administration

SOC

SaaS, WMS BI, Big Data, BPM, Data Mining, 
ERP, SCM, SRM 

Digitalisation of public 
administration, corporate 
portals

Transportation and storage TR VST, SCN TMS, LIS, BPM, FMS, SCN Call centres, OSS/BSS 

Hospitality TOU ATS, 
accounting 
systems

BPM, SaaS, EDM

Healthcare PHA SaaS, WMS BPM, CRM, SaaS, EDM ERP, MIS 

Financial services FIN BPM, SaaS BI, CRM, SaaS, BI, ICT 
outsourcing, RBS, EDM

SaaS, RBS 

Chemical production CHM ERP, SaaS BPM, CRM, SaaS, EDM MES, WMS 

Steam, gas and electricity supply ENR SaaS, WMS ERP, HRM, SaaS, EDM, SRS ERP, Automated 
commercial electricity 
metering system

Legal services JUR BPM, SaaS BPM, CRM, ITSM, SaaS, EDM

Mining of other minerals MIN SaaS, EDM BI, ERP, HRM, SaaS, EDM ERP, LIS

Source: authors.
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due to resource complementarity. The resource the-
ory allowed us to obtain two theoretical results:
•	The authors concluded that analyzing compa-

nies’ ICT profiles by industry, taking into ac-
count the specifics of their ICT architecture and 
the role of particular technologies in company 
operations is a productive approach;

•	The authors suggested the classification of ICT 
profiles by their popularity, complexity, and 
uniqueness for specific industries; the classifi-
cation includes typical, complex, and specific 
profile types.

The methodological result of the study is adapting 
the association rules method to identify ICT pro-
files at the industry level, including substantiating 
the “support” and “credibility” levels.
The key empirical results include the following. The 
analysis of the diversity and complexity of ICT pro-
files revealed significant heterogeneity of the do-
mestic corporate landscape in terms of the use of 
stable ICT combinations in various industries. This 

confirms the need to take into account industry spe-
cifics when designing state programs to promote the 
digital transformation of the economy. On average, 
companies use two ICT systems, so the typical ICT 
profile includes BPM and SaaS systems. The use of 
AI-based solutions by Russian companies has not yet 
become sufficiently widespread, which allows us to 
highlight this vector as a promising business digita-
lization path. The analysis of the success of adopting 
various ICT profiles in terms of increasing company 
productivity and profit margins did not yield clear 
results.
The theoretical and empirical conclusions of this pa-
per can help increase digital maturity and the qual-
ity of Russian companies’ digital transformations, 
which matches the objectives of the national pro-
gram “Digital Economy of the Russian Federation”. 
Our full-scale study of domestic companies’ ICT 
profiles based on data on more than 29,000 firms 
operating in 31 industries allowed us to identify 
three stakeholder groups. The first comprises ICT 
suppliers who will be able to identify potential mar-
ket niches and opportunities for promoting multi-
tech products. The second target group is the indus-
try players themselves, who will be able to compare 
their ICT profile with the one typical for their in-
dustry, evaluate their competitive environment, and 
consider alternative technology combinations, the 
most relevant offers on the ICT solutions market, 
and possible ways to optimize the use of ICT based 
on benchmarks. This, in turn, should help promote 
demand for ICT products and technologies. The 
third target group is the academic community spe-
cializing in studying technology management and 
corporate economics. Of greatest interest to this 
group are empirically tested stable ICT combina-
tions that reflect industry specifics and the correla-
tion of their use with companies’ financial results.
The limitations of this study include the reluctance 
of many Russian companies to disclose information 
about their implementation of ICT systems. This 
paper is based on open data posted on the internet, 
which does not exclude the possibility that, in reality, 
the ICT systems, including AI-based ones, are used 
more broadly. The prospects for further research 
include studying the dynamics of ICT profiles and 
identifying the reasons for the financial failure of 
some of them in certain industries. Annual moni-
toring of Russian companies’ ICT profiles can be of a 
practical use for investors and financial institutions 
as an analytical tool. Companies could conduct such 
monitoring to plan long-term growth, which would 
help achieve sustainability and transparency.

The study was conducted in the framework of the strategic 
National Research University Higher School of Economics 
project “Digital transformation: technologies, effects, effi-
ciency.”
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Technology Description
BPM Business Process Management: improving organisations’ performance and quality of work of by optimising business 

processes.
SaaS Software as a Service: storing applications on remote servers with access via a web browser, eliminating the need to install 

them on user devices.
CRM Customer Relationship Management: technologies for attracting and retaining clients, and improving customer 

relationships.
EDM Electronic Document Management: creating, processing, storing and transmitting electronic documents in the organisation.
HRM Human Resource Management: planning, hiring, training, performance management, employment termination.
WMS Warehouse Management System: receiving, storing, and shipping goods.
LIS Laboratory Information System: collection, processing and analysis of medical data.
TMS Transportation Management System: route planning, cargo tracking, and vehicle management.
MES Manufacturing Enterprise Solutions: planning, process monitoring, and product quality control.
PDM Product Data Management: managing all product-related information.
PLM Product Life Cycle Management: from concept to launch.
DC Data Centres: processing data using servers and other computing equipment.
ITSM IT Service Management: designing, creating, delivering, operating. and managing information technology services 

provided to clients.
SRS Storage and Retrieval System: digitisation of electronic documents.
BI Business Intelligence: collection, analysis, and transformation of data into information to help companies make better 

business decisions.
CPM Corporate Performance Management: planning, budgeting, forecasting, and analysing financial and operational data to 

achieve the company’s strategic goals.
FMS Flexible Manufacturing System: managing equipment, materials, personnel, and production processes to optimise 

company operations.
IS Information Security: protecting information from unauthorised access, leaks, damage, or destruction.
Cloud 
Computing

On-demand access to computing resources via the internet, such as servers, data storage, and applications, charging only 
for the use.

OSS/BSS Operation Support System/Business Support System: integrated management of corporate telecommunication resources.
PaaS Platform as a Service: providing access to internet platforms to users for developing, testing, and deploying applications 

without the need to manage infrastructure.
IaaS Infrastructure as a Service: providing virtual computing resources over the internet, i.e. renting infrastructure such as 

virtual machines, data storage, and network resources as an alternative to purchasing and maintaining their own.
CMS Content Management System: tools for creating, editing, and managing website content and access rights.
OLAP Online Analytical Processing: collecting, processing, and analysing large volumes of data from various sources to support 

companies’ strategic decision-making.
SCM Supply Chain Management: managing the flow of goods and services from suppliers to end users, including inventory 

management, demand forecasting, order management, and logistics.
SRM Supplier Relationship Management: solutions for strategic selection of suppliers, new product types from a number of 

possible alternatives, and implementing the entire procurement cycle, including electronic trading platforms.
PACS Physical Access Control System: controlling access to buildings, premises, or information systems, including identification, 

authentication, and authorisation systems.
ERP Enterprise Resource Planning: business process management system which allows companies to automate and improve 

management of personnel and resources, including finance, production, sales, and procurement.
VC Video Conferencing systems, which allow users share video, audio, and text-based information in real time while being in 

different places.
VSS Video Storage Systems: specialised applications for managing cameras, recording and playing back videos, analysing data, 

and warning about possible threats. Can be installed on system operators’ computers or on special record storage and 
processing servers.

SCN Satellite Communications and Navigation: communications between satellites and the Earth, establishing objects’ 
location on the surface of the planet; navigation applications which use satellite systems’ data to determine objects’ precise 
coordinates.

PMS Property Management System: managing time, budget, resources, objectives, and communication in the scope of a project.
VST Vehicle Safety Technology: monitoring and managing vehicle safety by tracking their location, speed, driving direction, 

fuel consumption, engine state, and other parameters.
ATS Automated Trading System: servers for managing cash registers; sales floor management systems; trading enterprise 

management systems; additional modules for trade management systems such as decision support, product layout 
automation, etc.

RBS Remote Banking Service: providing access to bank accounts and services to clients via the internet.

Appendix 1. Technologies included in ICT profiles of Russian companies


