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Abstract. In the context of the global digital transformation, the most 

important factors determining socio-economic progress are the specific 

properties of human capital that are inherent only in the digital economy. 

In the new conditions, the role of integratively distributed network 

interaction of participants of global, national, corporate and social 

networks in the training of highly qualified specialists with new 

information and network skills and competencies is growing, a new form 

of human capital is emerging - network education capital (network 

education capital). On the basis of an interdisciplinary approach 

(economics, sociology, psychology, pedagogy, etc.), positive externalities 

are described that arise as a result of the inclusion of education in network 

communication processes. One of the main specific features of modern 

education is the departure from its linearity and verticality. It is shown that 

the network formation capital acquires the properties of a specific asset that 

brings a quasi-rent, and acts as a social elevator only if the involvement of 

more entities in the network increases 

1 Introduction 

The development of the global computer network has opened up new prospects for the 

evolutionary improvement of the world and Russian scientific and educational system. 

Evolution, as we know, assumes that the process of natural selection leaves the most viable 

and adaptive forms. By adaptability, in this case, we mean the ability to acquire 

characteristics that are important for survival and to eliminate those that absorb resources, 

but do not produce results.  

Due to the open borders provided by the digital environment, the labor market is no 

longer tied to a specific geographical territory, making the bearer of competitive 

competencies (in other words, the most adaptive individual) in demand in the global human 

capital market. And the value of human capital, as well as any good in a perfect market, 

depends on the totality of benefits that the specialist can offer to interested actors.  

Networks are becoming a specific asset of the digital economy that can, due to the 

availability of educational resources and synchronous involvement in the education process 

of a large number of participants (each participant not only receives information, but also 

becomes its source), serve as a so called social elevator for carriers of competitive human 

                                                 
* Corresponding author: avantacom@mail.ru 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

ITM Web of Conferences 35, 01023 (2020)
ITEE-2019

https://doi.org/10.1051/itmconf/20203501023

mailto:avantacom@mail.ru


capital. In this context, we propose to understand the network education capital as a set of 

properties of human capital that appear due to the use of digital economy opportunities, the 

acceleration effect of which becomes the most important source of intellectual potential 

formation and the driver of innovative development of subjects. The use of digital 

technologies makes it possible to form an ecosystem adapted to the needs of both a specific 

individual who determines the vector of his development, and to meet the needs of national 

economies focused on obtaining an additional effect [1]. 

2 Evolution of Understanding the Education Capital 

The system of traditional education, which involves vertical learning from teacher to 

student, was formed during a period of scarcity and high cost of information sources 

(especially books). The centers of education were often monasteries or parochial schools, 

where knowledge was presented in the context of the dominant religion, which excluded 

the emergence of points of view which could offer alternative to Church dogmas. The strict 

limitation of the offer of education services made it available only to the wealthy strata of 

the population (the aristocracy and the bourgeoisie). In itself, learning to read and write and 

knowledge of other sciences meant belonging to the leisure class, since education was an 

indicator of wealth and idleness, but not an asset capable of generating income.  

The problem of scaling up knowledge in pre-industrial society made the family one of 

the training institutions where information was transmitted in verbal form or in the form of 

teaching specific skills from the older generation to the younger. This led to the formation 

of dynasties, but did not take into account the propensities of students to certain types of 

activity: the younger generation was held hostage to the existing specialization, which was 

very difficult to change. The exchange of knowledge, experience and information between 

representatives of various social groups and professions was episodic and was the exception 

rather than the rule. In today's terms, there was no interdisciplinarity.  

The situation changed somewhat with the invention of the printing press and the decline 

in the cost of books. However, education was still the prerogative of the elites, since books 

were printed in a dead Latin language unknown to most of people. This lack of education 

significantly hindered socio-economic progress, and many scientific research was not 

needed because there was a huge gap between producers and consumers of knowledge.  

The real revolution in terms of the application and dissemination of knowledge and 

scientific ideas occurred in the age of Enlightenment with the rejection of exclusively 

religious world perception and the publication of books in Latin. Its adherents (J. Locke, D. 

Diderot, P. Holbach, J.-J. Rousseau) argued that education should be accessible to the 

majority and have practical benefits for people. That is, the attitude to education and 

science is changing – it is no longer just an indicator of wealth, it is knowledge that should 

be useful, should become an asset that contributes to development! 

It is worth noting that economists have always been and continue to be interested in the 

question raised by A. Smith in the title of his fundamental research – about the nature and 

causes of the wealth of nations, which, in fact, is the question of finding sources of 

economic progress. And if the research of economists before the beginning of the XX 

century. conditionally focused on the dominant value of a single asset (factor of production) 

- labor, land, capital, then an empirical analysis of the results of the industrial revolution 

made it possible to assert that the most important causes of economic development at the 

present stage are human creativity, as well as scientific and technical progress (Y. 

Schumpeter, N. Kondratev). These theories appeared as a prerequisite for the model 

proposed by R. Solow, who argued that scientific and technological progress is the only 

factor of long-term economic growth [2]. However, progress does not exist by itself, 

because it is in a dialectical relationship with its bearer – a man, a deep awareness of this 
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dependence led to the formulation of the theory of human capital [3; 4] and shifted the 

focus from the analysis of traditional factors of production in achieving economic progress 

to the role of knowledge [5; 6]. 

At the same time, G. Bakker attaches special importance to specific human capital, 

which, in contrast to general human capital (the skills necessary to perform almost any 

work – the ability to speak, count, walk, etc.), can bring additional income (quasi-resident) 

only under certain conditions of employment. That is, a specific asset is something that can 

bring quasi-rent and ensure the achievement of an additional effect only if it is "properly" 

used. For example, a person may have a musical talent, but if there are no conditions for its 

detection (in his remote village there is simply no musical school, and parents do not have 

the competence to diagnose the child's abilities due to their own lack of education), then the 

specificity does not manifest itself and the talent is "buried in the ground". From this point 

of view, the potential of the digital economy makes it possible to diagnose human abilities 

even in those localities where there are no physical educational institutions, and the person 

in turn uses the opportunities of social dynamics, which are part of the properties of a 

network society. 

Further development and complication of post-industrial society, changes in the nature 

of economic activity, in the content of labor, based on highly intellectual human capital, 

science as a direct productive force, was embodied in the terms "new economy", 

"information society", "digital economy" [7; 8; 9]. The critical reinterpretation of post-

industrial society theories in conjunction with the assumptions of the Solow model led to 

the emergence in the mid-1980  the "new growth theory" that explains economic growth by 

innate factors, in particular the accumulation of knowledge [10; 11]. Thus, education has 

established itself as a determinant of economic growth and a specific asset that can bring 

additional income. 

At the same time, it is important to note that education creates a kind of effect of 

increasing returns on capital (acceleration effect), which is greater if the more subjects are 

involved in the process. The concept of the accelerated effect of collective knowledge and 

actions has been studied in the works of philosophers, psychologists and psychiatrists, 

sociologists [12; 13; 14; 15]. Moreover, initially, networks were understood as a certain 

social reality that can identify and accumulate collective experience created by the flow of 

mutual actions and the transfer of utility between communicators, whether it is a family, a 

firm or a society as a whole [16; 17; 18; 19; 20]. 

Digital transformation, accompanied by the rapid spread of new methods of 

communication, the use of network services by various social groups affected the ways of 

translating the accumulated knowledge, where the classical " vertical "education gives way 

to "horizontal" (training on the "equal to equal "model") [21; 22; 23; 24]. For such a model, 

it is not just the diploma acquired within formal educational institutions that is important, 

but the ability to search, process, turn into an asset and transfer the knowledge obtained. 

The modern capital of education is a "constructor" of relevant content for a particular 

situation, a kind of web of knowledge, woven by many network participants [25]. 

3 The Development of Network Education Capital 

The development of ideas of connectivism, understood as open educational resources in 

combination with the network organization of interaction of participants [26], indicates that 

learning is a process of linking "specialized sources of information", i.e. the process of 

building a network where educational analytics can be used to unite weaker participants 

with stronger ones, to help students with similar interests to find each other and a mentor. 

Thanks to the level of development to which modern information systems have come to 

support the scientific and educational community, it is possible to use the method of 
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training projects as a pass to the knowledge-sharing communities. The developing 

possibilities of joint activity, its positive impact on the motivational, intellectual, 

communicative potential of the student, his orientation not to raise awareness, but to the 

ability to solve problems have been studied by domestic teachers [27, 28, 29]. 

Today, traditional methods of education are supplemented by new methods of education 

based on the use of the Internet, network technologies and electronic and 

telecommunication means. Network distance education, mass open online courses, tele-

education, etc., based on Internet technologies, perform a number of new functions and 

involve the implementation of certain principles, among which the principle of distributed 

cooperation, integration, and entry into the global network of scientific and educational 

space is important. In the new conditions, such new properties of human capital as network 

multifunctionality, network openness, network communication skills, network flexibility, 

and network mobility are of paramount importance.  

A modern specialist, who are the carriers of human capital, should have the skills and 

competencies of network interaction with various structures: with network state structures 

(e-government), with network business structures (e-business, innovative firms, offshore 

programming) and with social networks. A new feature of human capital in the digital 

economy is system-network thinking, network continuous education and self-education.  

Undoubtedly, in these conditions, it is necessary to reconsider the place of the 

University in the system of continuing education, to expand the understanding of the forms 

and methods of organization of education.  

E-learning, networking and online education services are essential elements for the 

development of the digital economy under the influence of various factors [30]:  

- technologies that provide new tools and technologies for learning in a co-temporal 

digital environment; 

- social, including the need of society for a new quality of educational services aimed at 

expanding access to education, as well as the individual needs;  

- economic, which is that education has always been an important endogenous factor of 

economic growth; 

- institutional when e-learning becomes the basis for building networks and partnerships 

[31].  

Using the opportunities of the digital economy in the field of education has the potential 

to increase the competitiveness of the national economy due to the accelerated effect of the 

transformation of the traditional education system into a highly intellectual network that 

provides for the neutralization of externalities provoked by the explotation of extensive 

growth factors. 

Thus, the cross-scientific nature of the study of human capital has shown the need for a 

systematic approach that allows us to justify a new form of human capital in the era of 

digital transformation - the network education capital. Technology and tools of the digital 

economy become unique factors that will allow to fully create accelerative effect of 

education capital and to use the diversity of the network effects of education for formation 

of human capital and socio-economic development of countries, their social transformation.  

It is obvious that the currently formed institutions of joint network activity have the 

characteristics of a specific asset and, contributing to the universal interconnectedness of 

subjects and objects of educational activity, have a significant impact on the formation of 

the network education capital through socio-cultural and economic factors, computerization 

and digitalization, global monitoring of the activities of network participants. At the same 

time, the number of topical interdisciplinary studies in the field of the socio-economic 

potential of network education and legislative and technological limitations of this process 

is still scarce [32]. 
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4 Conclusion 

In order to develop the methodological basis of the theory of human capital, it is necessary 

to develop a new scientific concept of "network education capital", the accelerated effect of 

which is the most important source of intellectual potential and the driver of innovative 

development of subjects at all levels (countries, regions, companies, individuals). In 

general, the authors associate the prospects of the new scientific concept for science and 

practice with the development of an interdisciplinary approach to the study of the 

phenomenon of "human capital". 

From the position of psychological-pedagogical and actor-network approaches to the 

analysis of joint network activity, a methodological approach to the construction of an 

individual educational trajectory of a student (schoolboy, student, employee) in the system 

of continuous education can be developed and proposed.  

The comparative legal approach to the study will allow to analyze the methodological, 

regulatory and legal tools that determine the nature of the institutional environment for the 

implementation of network continuing education. To this end, it is necessary to monitor the 

economic and legal compliance of the existing institutional environment of education, its 

elements, participants and processes with the requirements of educational ecosystems of the 

new generation. Obviously, serious problems may arise here, since most organizations 

impose competence-based requirements on their employees (which very often do not 

correlate with formal education), and the regulatory authorities check the presence of 

formal education. Due to the fact that competence monitoring is a much more complex and 

expensive procedure associated with the search for an expert who can assess the relevance 

of the specific human capital of the occupied position, effective institutions in this area 

have not yet been formed. 

Active developments in this direction will solve the problem that actually has the status 

of a challenge – the formation and development of human capital, which has a variety of 

network and digital competencies at various levels: at the global level, at the state level (e-

government), at the corporate (private companies) and at the individual social (social 

networks), in order to ensure innovative economic growth in the conditions of high 

dynamism of the digital economy and global hypercompetition. 
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