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Abstract—The digital transformation of the Russian 

economy is becoming one of the areas of strategic development 

of companies.  In this regard, approaches to assessing the 

knowledge and skills that a modern employee must meet are 

changing.  In this regard, there is a need for the formation of a 

new model of human capital, which reflects both the 

development of traditional competencies and the formation of 

new, so-called digital competencies.  The formation and 

implementation of a new model of human capital involves the 

development of a system for the development of human capital, 

which should be considered as a comprehensive concept of 

personnel management.  Structuring the professional and 

digital skills of the personnel that make up the human capital 

of companies depends on their digital literacy, which is based 

on digital competencies.  As a result, for the successful 

formation of a digital space and the implementation of a new 

model of human capital in it, a digital and organizational 

transformation of the educational process is necessary, 

involving a change in the content of the main educational 

programs, suggesting the introduction of a model of digital 

competencies in the context of lifelong learning. 

The article shows that in modern companies, in connection 

with the need to make "digital" decisions on the management 

of individual business processes, new demands are made on 

human capital.  In this regard, the necessity of developing a 

new model of human capital in the context of digital 

transformation is substantiated, the implementation of which is 

possible in the conditions of digital and organizational 

transformation of the educational system. 

A model of human capital developed by the authors in the 

context of digital transformation is presented, which defines 

novelties for the development of human capital and its 

transformation based on a competency-based approach.  A 

model of the student’s digital competencies structure is 

proposed, which allows achieving the full range of 

organizational transformation of education during the 

transition to digital education.  The authors propose the 

formation of a model of digital and organizational 

transformation of the educational process, provides for the 

methodological support of the educational process, the 

formation of the trajectory of development of traditional and 

new digital competencies, the development of technologies for 

studying the disciplines of the educational program, the 

presence of a dispersed schedule of the educational process and 

learning outcomes.  The article clarifies the concept of “digital 

competencies”, provides a meaningful description of universal, 

general professional and professional competencies, which in 

digital education reflect the demands of the labor market in 

one or more related professional fields in terms of the future 

specialist's knowledge of relevant digital skills and their 

application in professional activities.  Also, the authors of the 

article cited the phased formation of competencies in the 

formation of the trajectory of development of traditional and 

new (digital) competencies. 
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management, digital education 

I. INTRODUCTION  

In the current economic environment characterized by 
increased competition, complexity of production and 
innovative development, increasing importance is attached to 
issues related to the formation of a new model of human 
capital, which can be represented as a combination of 
knowledge, competencies, and experience possessed by 
individuals and which make them economically useful, 
efficient, effective.  

The observed structural changes in companies placing 
greater demands on the level of competence, professionalism 
and qualification of human capital, is the intellectual 
embodiment of the company's staff. At the same time there is 
a growing need for structuring the professional skills of 
employees for effective integration in the functioning of the 
technological, production, service, economic, informational, 
social business processes. In this regard, there is a need to 
develop tools to ensure conformity of results of core business 
processes, resources providing processes by the amount and 
direction for the management of human capital in the system 
of external and internal conditions.  

For example, the ongoing innovation and digitalization 
processes in oil companies significantly complicate the 
process of hydrocarbon production, hydrocarbon processing 
and marketing of refined products: “digital fields”, “digital 
plants” appear.  There is a need to make "digital" decisions 
on the management of individual business processes in the 
oil companies.  These processes gradually impose new 
requirements on human capital and make it necessary to 
increase the share of intellectual labor and determine the 
growing role of knowledge, competencies and skills of 
workers as one of the leading factors of production in 
modern conditions. 

 This is reflected in the formation of the target system for 
the integrated development of human capital of companies, 
including the development of traditional competencies - 
vocational, corporate, leadership, and the formation of new 
competencies that are adequate to the changing needs of the 
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outside world.  Undoubtedly, the new competencies include 
digital competencies of employees.  

To implement a new model of human capital in the 
context of digital transformation, a digital and organizational 
transformation of the educational system is needed, affecting 
both educational programs in terms of introducing a model 
of digital competencies in the context of lifelong learning, 
and the role of teachers in teaching digital skills.  Only the 
introduction of advanced educational technologies and 
innovative models of education with elements of 
digitalization will allow us to create the image of an 
employee of the future that meets the strategic goals of the 
company’s development and sets the trends for the 
implementation of the directions of digital transformation of 
the company’s economy. 

II. PROBLEM STATEMENT 

Scientific literature [1, 2], the sites of various information 
resources, with different definitions of digitalization, the 
digital economy and the related formulations of the 
substantial development of human capital. If the digital 
economy is seen as the economy, mediated virtuality, 
augmented reality, or how the economy formalized Internet 
resources, digital competence, which should have a human 
capital "the future," presented as a person's ability to work 
with data in digital form and to use digital technologies in all 
business processes, to manage the process of introducing 
digital technologies in all activities [3, 4]. This implies that 
digital competence represents the ability to manage 
information technology processes using information and 
communication technologies. In our opinion, based on digital 
competences are digital skills, aimed at the development of 
human capital in creating and sharing digital content using 
digital devices and communication applications. 

The development of human capital can be interpreted in 
different ways: from the point of view of the use of it tools 
that contribute to the development of human capital, with the 
position of the Department of human resources, where the 
link is the staff that performs complex tasks for the 
development of human capital as well as the position of 
merger of the two above-mentioned positions.  

It is customary to single out the following tools for the 
development of human capital: knowledge base;  community 
of practice;  lessons learned;  social networks of experts;  
expert database;  bank of ideas;  service of questions and 
answers;  seminars and conferences;  mentoring.  The 
development of human capital can be interpreted in different 
ways: from the point of view of using IT tools that contribute 
to the development of human capital, from the position of the 
human resources management department, where the liaison 
is staff that performs a set of tasks for the development of 
human capital, as well as from the point of view of merger  
the two above positions. 

 Imagine the case of a Russian oil company, reflecting 
the practice of developing human capital, which contributes 
to increasing competitive advantages.  PJSC Gazprom Neft 
is a vertically integrated oil company whose main activities 
are exploration and development of oil and gas fields, oil 
refining, as well as the production and marketing of 
petroleum products. 

 Figure 1 shows the architecture of human capital 
development in the oil company PJSC Gazprom Neft. 

The analysis revealed trends in the development of 
human capital in the oil sector of the Russian economy, these 
are: complexity of use, weak adoption of innovations that are 
not related to production / technological processes, the 
beginning of the emergence of an active policy of knowledge 
exchange, movement towards creating a flexible system of 
human capital development. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Architecture of human capital development in the oil company PJSC 
Gazprom Neft 

III. METHODOLOGY  

To improve the efficiency of human capital management 
of the company in the interests of its new developments it is 
useful to define a comprehensive system of human capital 
development, which will provide planning and monitoring of 
all processes in the life cycle of human capital and the 
interaction of the structural divisions of the company to 
implement these processes. The main purpose of the 
implementation of the system of human capital development 
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development of a system for management of information 
processes of human capital development, major internal and 
external factors influencing planning of expenditures, etc.  

In our opinion, the system of human capital development 
should be viewed as an integrated concept of personnel 
management, which supports the process of efficient 
decision-making on the alternative basis, and allows 
monitoring of effectiveness of management and evaluation 
of the development of human capital, measured by indicators 
similar to the parameters of movement, speed, accuracy, 
standardization situations, and unambiguous behaviour for a 
long period of certainty, finality, singleness of action, cost of 
material and personal costs. 

A comprehensive system of human capital development 
involves the specification of its main functions. Thus the 
main functions of human capital development include: 

1) planning activities of the staff; 2) take into account 
indicators of controlling staff on the basis of evaluation 
criteria; 3) analysis of development of the personnel and 
deviations of indicators obtained from established values; 4) 
informational-analytical ensuring of the functioning of 
personnel; 5) monitoring the external environment; 6) 
coordination between strategy, policy and system of human 
capital management.  

For the formation and accumulation of human capital 
need to invest various resources in its development (material, 
informational, financial, natural, spiritual), as well as to 
perform any actions and functions on its formation and 
accumulation. Investments in human capital are the resources 
that generate new skills, accumulating new knowledge, 
information and experience in the preparation and operation 
personnel, that is, the ability to work. In other words, 
investment is the cost of creating human capital and the 
human capital, in all its components – is the result of the 
process of its formation and accumulation.  

Each component of human capital requires a certain cost, 
investments, activities. Therefore, each component of human 
capital should correspond to your type of investment.  

The prospects for effective investment in human capital 
depends on creating a new paradigm of education that 
promotes the formation of new approaches to teaching aimed 
at developing students ' digital skills to ensure their 
successful existence in the digital environment in the future. 
That is, the educational environment should form the basic 
digital skills in students, allowing them to access your files, 
devices, online services and applications. Corporate 
environment he gets in the face of so-called "digital" 
employees for the formation of a new model of human 
capital in companies. Development of staff in the new 
model, human capital will generate derivatives of employees 
digital skills to use digital technology in the workplace. 
Derivatives digital skills are associated with skills and 
abilities to use digital technology for high-performance and 
high-tech jobs. Human capital, endowed with such skills, is 
the difference between digital skills digital services, online 
applications, information portals, which determines its ability 
to implement them in practice and get a positive result. 

The new model of human capital in the context of digital 
transformation determines the image of an employee with 
digital literacy, which is based on digital competencies.  
Digital literacy is determined by the set of knowledge and 
skills necessary for building and implementing effective 
business models that are adequate to the directions of the 

digital environment and that allow using digital technologies 
and Internet resources with the help of infrastructure 
elements of the digital economy.  Digital literacy includes 
the personal, technical, and intellectual, digital skills that are 
required to exist in a digital environment. 

 A new model of human capital in the context of digital 
transformation can be represented as a set of areas of 
competence and skills that allow company employees to 
build relationships in conjunction with complex digital 
systems covering a set of companies, technologies 
(information, automated, intelligent), people.  All this will 
lead to the emergence of new requirements for existing jobs, 
to the emergence of new professions, to the emergence of 
specialists with the necessary qualifications in the IT field, 
which, ultimately, will lead to the buildup of high-
performance jobs that can implement projects of digital 
transformation of companies. 

 An illustration of a new model of human capital in a 
digital transformation with the example of an oil company is 
shown in Figure 2. 

The developed model of human capital in the context of 
digital transformation defines novelties for the development 
of human capital, its transformation on the basis of a 
competency-based approach, and represents a single target 
system for the comprehensive development of human capital, 
characterized by a list of digital competencies within the 
field of digital competencies, combined with indicators of 
their manifestations in  professional activity, creates 
conditions for harmonizing the criteria for the selection and 
assessment of personnel with  company goals for hiring and 
promotion of employees, the competence of which to the 
greatest extent meet the current and strategic needs of the 
company, for the development of priority directions of 
development of digital professional staff and the 
development of effective measures for the training of digital 
technology, the most valuable employees. 
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Fig. 2. A new model of human capital in the context of digital transformation (for example, an oil company) 

To determine the possibilities of realizing human capital 
in the context of digital transformation with the goal of 
developing human capital, it is necessary to solve the 
following problems: 

 -determining the image of an employee with digital 
literacy; 

 -forming a model of digital competencies; 
-development of a list of digital competencies in 

accordance with the areas of digital competencies; 

 -determining and evaluating the digital skills of company 
employees 

 - Formation of a corporate governance system as a tool 
for balancing digital and professional skills; 

 -determining the development path of a future specialist 
with digital literacy, digital competencies and digital skills; 

 -development of innovative education models and the 
introduction of advanced educational technologies; 

Oil company 

Exploration Production Recycling Sales 

Target system for the integrated development of human capital 

1. Assessment of human 

capital based on a 

competency-based approach 

2. Digital literacy 3. Digital Competency 

Models 

- basic digital skills 

 - derivative digital skills 
4. Selection (adjustment) of 

digital competencies 

К1 К2 …… Кn 

 

К1 Кn 

Selection of digital competencies 

according to selected criteria 

К1 5. The study of knowledge, skills, 

working conditions of staff 

 

7. Integrated Digital Competency 

System 

8. Digital systems 
9. Implementation of the 

digital competency model in 

the KPI staff reward system 

10. Feedback.  Adjustment of 

digital competencies, adoption of 

a new managerial decision in the 

development of human capital 

Upstream Downstream 

Activities 

6. Areas of digital 

competencies: 

 -information data 

-communications 

 -creating digital 

content 

 -security 

Atlantis Highlights in Computer Sciences, volume 1

98



Digital culture Digital Competencies 

Digital education 

Objective 

components - 

software products, 

information 

technology, 

automated systems 

Subjective 

components - 

knowledge, skills, 

intellectual potential, 

emotional 

intelligence 

 -consider the practical aspects of introducing controlling 
technologies in the development of human capital in oil 
companies. 

 Digital competencies are becoming the new result of 
training in basic education programs.  This is facilitated by 
the formation of the information society and the 
determination of the targets of the digital economy.  Digital 
education will contribute to the development of digital 
culture for students.  As competencies of the digital culture, 
professional competencies, general professional 
competencies and universal competencies will be used. 

In the digital economy, the current competencies of the 
future specialist will be formed through individual 
educational development paths.  The model of the student’s 
digital competencies structure can be represented in Fig.  3. 

Fig.  3. The model of the structure of the student’s digital competencies 

Thus, a full range of organizational transformation of 
education is achieved in the transition to digital education - 
from the formation of the basic foundations of digital culture 
and its implementation in the future in professional activity 
to the determination of the composition of functions and 
tasks solved by using objective and subjective components of 
the educational process, including models,  forms of 
cognition, knowledge, skills, competencies, intellectual 
potential, emotional intelligence. 

 In the process of digital and organizational 
transformation, digital competencies pass through the prism 
of universal, general professional and professional 
competencies. 

 Universal competencies in digital education reflect the 
expectations of the modern information society regarding the 
positioning of a future specialist in it, in the person of a 
graduate of the main higher education educational program 
of the appropriate level and orientation of the educational 
program, its acceptable readiness for self-realization, self-
development, responsible use of digital technologies in 
training, and digital cooperation.  Universal competencies in 
digital education will be formed by studying the basic 
foundations of digital culture, data storage and processing 
models, computer programming and modeling.  

General professional competence in digital education 
reflect the needs of the labor market in one or more related 
professional areas in terms of ownership of the future 
specialist in the person of a graduate of the basic educational 
program of higher education of corresponding level and 
direction of custom digital skills and their application in 
professional work, digital competence, which are necessary 
for existence in the digital world. General professional 
competence in digital education will be formed to study 
digital culture in professional activity, applied artificial 
intelligence, models of data processing and analysis, 
strategies of digital business and electronic Commerce 
technologies. 

Professional competence in digital education reflect the 
needs of the labor market in terms of ownership of the future 
specialist in the person of a graduate of the basic educational 
program of higher education of corresponding level and 
direction of special professional digital skills; it required the 
readiness to perform complex professional tasks in the digital 
environment within a particular profession, including its 
possible willingness to carry out job functions with the 
appropriate level of qualification, underlying the high-tech 
professions, and established a professional standard for the 
corresponding type of professional activity. 

Professional competencies in digital education will be 
formed by studying the analysis of unstructured data (Big 
Data) in the digital economy, intelligent information 
technologies in various types of professional activities, 
designing information systems in the digital economy, 
storing assets using blockchain technologies, cloud 
technologies in the digital economy, developing databases  
and a databank in information systems, information 
protection and electronic digital signature, relevant issues of 
support and  information security in the digital economy, 
methods of using ERP-systems in the digital economy. 

 

IV.  RESULT  

The results of scientific research in the field of digital and 
organizational transformation of the educational process the 
authors propose the formation of a model of digital and 
organizational transformation of the educational process 
envisages the presence of methodical support of educational 
process, the formation of the trajectory of the development of 
traditional and new digital competences, the development of 
technologies of studying of disciplines of the educational 
program, the presence of a dispersed schedule of the 
educational process and learning outcomes, characterized by 
the formation of the corresponding competences (universal, 
all-professional, professional).  

Methodological support of digital and organizational 
transformation of the educational process will be supported 
by the use of electronic resources of companies, software 
products, master classes and business games from leading 
specialists of the companies (Fig. 4). 
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The trajectory of the development of traditional and new 
competencies includes two stages. 

 The first stage is the formation of basic competencies in 
the framework of expanding the knowledge and skills 
acquired in the process of the main educational program.  
The list of key competencies at this stage is established on 
the basis of an analysis of the structure of the specialist’s 
activities in the digital environment: Motives - goals - actions 
(external) - self-development (internal actions and the subject 
result of the activity) - subject (objective result) - long-term 
results (consequences and effects of the activity ). A 
schematic representation of the first stage in the formation of 
basic digital competencies is presented in Figure 5. 

 
 

Fig. 5.  The first stage of the formation of competencies in the formation of the development path of traditional and new (digital) competencies 

The second stage is the formation of managerial 
competencies in the digital economy. A schematic 

representation of managerial competencies is presented in 
Figure 6. 
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Fig. 6.  The second stage of the formation of competencies in the formation of the trajectory of development of traditional and new (digital) competencies 

The technologies of studying the disciplines of the 
educational program involve blended learning with the 
introduction of online lectures for each discipline. Lectures 
are combined into training modules. Each discipline consists 
of training modules. Immersion in the educational process 
occurs through the development and implementation of tasks 
using information technology and software products, as well 
as application packages with a graphical interface. 

Figure 7 shows a scattered schedule of the organization 
of the educational process in digital education, which reflects 
the six-semester implementation of educational content with 
a modular study of disciplines.  The results of the training of 
a future specialist in the process of implementing a model of 
digital and organizational transformation of the educational 
process should reflect the level of formation of universal, 
general professional and professional competencies in the 
areas of relevant competencies. 

The formation of universal competencies is determined 
by the ability to formulate the need for information, create 
information retrieval strategies, analyze, compare and 

evaluate the reliability of data sources, look for opportunities 
for self-development and self-realization in a digital 
environment.  Also, the formation of these competencies is 
determined by the ability to manage data, information and 
digital content, to understand digital culture in professional 
activities. 

The formation of general professional competencies is 
determined by the ability to interact in the information 
environment through various digital technologies, exchange 
data, information and digital content through digital 
technologies, use digital tools to produce resources and 
knowledge, and introduce digital culture in professional 
activities. 

The formation of professional competencies is 
determined by the ability to interpret information and digital 
content, determine the needs for technological and digital 
solutions, use digital technologies to create innovations, find 
the creative use of digital technologies, and determine the 
prospects for the development of digital competencies. 
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Fig. 7. A dispersed timetable for the organization of the educational process in digital education 

 

V. DISCUSSION 

Most foreign and Russian scientists and specialists in the 
field of knowledge and human capital management [5, 6, 7, 
8] agree that in the conditions of the fourth industrial 
revolution, the main factors in creating capital and economic 
growth of economic systems are human capital (intellectual 
capital) and  digital technology. 

 It should be agreed with a group of scientists Popkova 
Elena and Alpidovskaya Marina, who note that in the 
conditions of the formation of a high-tech society, a person 
and a technical device are at the center of social interactions 
that are equipped with artificial intelligence.  In these 
conditions, a person as a source of creating human capital for 
the economic system should be adapted to the socio-
economic paradigm of the future through digital knowledge 
and skills and to the digital economy [9]. 

 Many scientific publications [10, 11] are devoted to the 
organizational transformation of managerial education, 
which is aimed at training new personnel for the digital 
economy.  Many people agree that technologies should be 
introduced into the educational environment that will allow 
preparing specialists with competencies in the formation and 
use of a large data array when making managerial decisions 
in the professional field and capable of using modern 
management methods based on information data. 

 Such an organizational transformation of the educational 
process will improve the efficiency of human capital 
management in the economic system.  In separate scientific 
studies [12, 13, 14] the importance of the knowledge 
management system as an integral element of human capital 
management is substantiated, its essence is revealed from the 
point of view of forming a unified corporate knowledge base 

and creating conditions for the efficient use of human capital 
in the digital economy.  Moreover, the knowledge 
management system should be integrated into any economic 
system and evaluated in terms of its effectiveness [15]. 

 

VI. CONCLUSION 

Thus, the model of organizational and digital 
transformation of the educational process proposed in a 
scientific publication will improve the efficiency of human 
capital management based on the formation of digital 
competencies in the context of structural changes in the 
economy. 
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