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Abstract

Despite the fact that trends that influence the development
of higher education have been sufficiently studied,
researchers agree only on the general features of the
image of higher education of the future. In this work, the
trends are systematized in view of two groups: techno-
logical and social trends, which, in their turn, are divided
into trends that have influence in the period of pre-school,
school, university, and post-graduate education, when
person is a full member of labor market. The performed
analysis of trends allowed distinguishing the junctions of
the two key tendencies: development of labor market with
social transformations and development of the system of
“human–machine” interaction with development of cog-
nitive technologies. Based on the distinguished key
junctions, four scenarios of development of higher
education are formulated. The examples of strategic rates
of universities are offered for each scenario. The offered
scenarios of higher education’s development allow
understanding which consequences for a university will
be brought by various tendencies, and how the technolo-
gies of the digital economy influence the education
market. The developed approach is an important supple-
ment to the tools of strategic planning of the organizations
of higher education.
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1 Introduction

Development of the digital economy influences the labor
market and the demand for various types of activities.
Development of digital technologies and their wide imple-
mentation require the appearance of specialists who have the
corresponding skills. Thus, according to the program “Dig-
ital economy of the Russian Federation,” Russian universi-
ties will be preparing more than 120,000 IT specialists per
year by 2024, and the share of population with digital skills
will constitute 40% (Abdrakhmanova et al., 2019).

Due to the development of digital technologies, the year
2022 will see the appearance of 22% of new jobs in the
global economy (Accenture, The future digital skills needs
of the UK economics, 2015). Apart from the change of the
labor market structure in favor of the increase of the share of
IT specialists and the change of the structure of economy’s
GDP in favor of the increase of the share of hi-tech com-
panies, the formation of the digital economy envisages the
transition from the industrial model of society to the econ-
omy of knowledge. Unlike such countries as the USA,
European countries, China, Japan, and South Korea, there is
no critical mass of demand for knowledge in Russia yet, and
the labor market is not very attractive for talents.

Universities from top 100 of world rankings try to
determine their role in the digital development of national
economy. New strong players from the private sector appear
in the market of higher education; EdTech start-ups offer
solutions that are based on the use of AI, the Internet of
Things, neurotechnologies, and cognitive technologies.
Development of the platforms of online education bears a
large threat for traditional universities, but it also allows
entering new markets.

S. F. Sayfullina (&) � I. V. Burenina � M. A. Shkaley �
M. M. Gayfullina
Ufa State Petroleum Technological University, Ufa, Russia
e-mail: sofia-ufa@yandex.ru

M. M. Gayfullina
e-mail: marina_makova@list.ru

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022
E. G. Popkova (ed.), Business 4.0 as a Subject of the Digital Economy,
Advances in Science, Technology & Innovation, https://doi.org/10.1007/978-3-030-90324-4_10

61

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-90324-4_10&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-90324-4_10&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-90324-4_10&amp;domain=pdf
mailto:<HypSlash>sofia-ufa</HypSlash>@yandex.ru
mailto:marina_makova@list.ru
https://doi.org/10.1007/978-3-030-90324-4_10


However, development of the digital economy brings
negative consequences for the labor market and the sphere of
education—they are connected to appearance of a lot of
unemployed people who do not have the required skills
(Burenina et al., 2018). Life-long learning turns from a
current trend into a vital necessity. The speed of develop-
ment of new technologies in the digital economy predeter-
mines the necessity for employees to constantly adapt to new
conditions and master new skills and approaches.

Development of the Internet of Things, AI, and neu-
rotechnologies is to change the conditions and quality of
human life and to influence the spheres of interrelations
between people and the capabilities to perceive and process
information. The influence of development of digital tech-
nologies on human, human mental capabilities, interrelations
with people, and life on the whole has not yet been fully
studied by researchers.

In this research, an effort is made to determine the key
factors that influence the sphere of higher education and to
formulate the main scenarios of development for universities,
which take into account the possible consequences of the
development of technologies, behavioral models, and the
nature of social interrelations in the forming digital economy.

2 Materials and Methods

The issues of development of the sphere of education on the
whole and universities in particular should be considered in
the connection with the issues of technological development
and technological revolutions, in view of the regularities of
development of the labor market as the main “consumer” for
the sphere of education.

The task of evaluating the level of universities, in view of
quality of education and the performed research, and the
need for graduates is studied by various national and inter-
national ranking agencies, in particular MosIUR, Round
University Ranking, RAEX, etc.

The level of the system of education in a country and the
tendencies that take place in it, as well as its adaptation
abilities, determine the development of the national econ-
omy (Burenina et al., 2018). Due to this, various national
and international research centers and consulting organiza-
tions perform their own studies. Among these, one should
mention the studies of Global Education Futures, Boston
Consulting Group, and Moscow School of
Management SKOLKOVO.

Apart from studies of the sphere of education, research of
the labor market and human capital under the influence of
implementing of technologies of the digital economy are
also very interesting:

– the OECD—“Measuring the Digital Transformation: A
Roadmap for the Future” (Paris OECD Publishing,
2019);

– PWC—“The future of the labor market. Opposition of
tendencies that will form the work environment in 2030”
(The Future of Jobs Report, 2018);

– GTCI—“The Global Talent Competitiveness Index 2019:
Entrepreneurial Talent and Global Competitiveness”
(Lanvin & Monteiro, 2019).

Development of the system of education is considered
also by specialists in the issues of implementing innovations,
development of new technologies, and technological
revolutions.

In the work (Christensen et al., 2004), the authors con-
sider the notion of “explosive” innovations in various
spheres, including in the sphere of education. Implementa-
tion of innovations, even if they are treated as necessary for
survival by a company’s management, is not always suc-
cessful—especially in such conservative organizations as
universities. A lot of researchers note that development of
online platforms and increase of the quality of products of
EdTech start-ups will lead to disappearance of universities in
their current form (Johnson et al., 2015).

Certain studies consider the problems of development of
AI, the Internet of Things, and robotization not from the
point of view of development of production but from the
point of view of their influence on human, human’s per-
sonality, role in the society, intellectual abilities, social,
cultural, and political environment, and life of society as
such (Kuzminov & Froumin, 2018).

In this research, the tools of scenario planning and case
method as the method of studying the practice of the leading
world universities are used.

The separate components of the problem investigated in
this article have been analyzed by such authors as: 4Evs-
tratova et al. (2018), Burenina et al. (2020), Brown et al.
(2018), and Huisman et al. (2018).

In the process of studying, authors used the materials
from Digital Leader, PwC, IDC, CROC Reveal (2019), and
MosIUR (2019).

The research has been performed in several stages:

(1) analysis and systematization of the global trends that
influence higher education;

(2) determination of tendencies that have the largest influ-
ence on the changes in the system of higher education
and key junctions in the distinguished tendencies;

(3) formation of the matrix of scenarios of the development
of higher education and determination of the possible
strategic rates of university.
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3 Results

Analysis of the trends in the sphere of higher education is
considered in a lot of works. Here, the trends are system-
atized in view of two groups: technological and social
trends, which, in their turn, are divided into trends that have
influence in the period of pre-school, school, university
education, and post-graduate education, when person is a
full member of labor market (Fig. 1).

Technological trends influence the life of a university’s
graduate a lot; the knowledge obtained in the university
quickly becomes obsolete, and the key skill is the ability to
adapt—quickly and effectively—to new conditions. The
need for new skills is satisfied by institutions of advanced
training, corporate universities, online platforms, and
EdTech start-ups. In the market of post-graduate education,
universities face the unusual conditions of competition and
make certain attempts to “keep” their graduates after fin-
ishing the main educational program, offering them the
occupational retraining programs. At the same time, the skill
of quick adaptation of human to the new conditions and
ability to train and retrain during the whole life is a skill that
must be formed in the system of education since the

pre-school level. If a human does not possess so-called
meta-skills when leaving the system of higher education
(which include the ability for life-long learning), the value of
higher education will become equal to the advanced training
program, during which a person could master the necessary
skills. At present, corporate university perform the task of
retraining of personnel for the work in the new conditions.
The advantages of corporate universities, as compared to
traditional universities, are flexibility and speed in the for-
mation of programs for a specific demand.

Large universities provide the national economy with
personnel and create new knowledge, implementing the
research mission, and influence the urban environment,
performing their social mission. The system of education has
been historically performing the leading role in the social
evolution in humanity. One of the key social trends is con-
nected to the change of the system of social relations and
human life in the conditions of development of new tech-
nologies. Universities will have the ability to play the
leading role in creation of a new sociocultural environment
in a city or region. The social mission of university becomes
even more important in the conditions of the growth of
technological unemployment. University accepts the task of

Preschool and 
formal education 

Institutions of further 
training
Corporate universities
Online platforms 
EdTech startups

Univer
sity 

18 – 25 years 

Institutions of further training 
Corporate universities 
Online platforms  
EdTech startups

Preschool and 
formal education 

0 – 18 years 

- technological unemployment grows, the 
unemployed cannot master the required 
skills; 
- technologies of Industry 4.0 form new 
systems of social relations and 
communications;  
- demand for “quick” solutions 

- individual demand for education; 
- protest against the traditional model of 
studies among the new generation; 
- necessity to “adapt” studies to the 
personality of a student  

- formation of a new educational 
environment; 
- transformation of the educational process 
by means of using the communication 
technologies; 
- development of cognitive technologies – 
radical transformation of the process of 
studying

-  changes of labor markets: some types of 
activities appear, other disappear; 
- the character of work and the content of 
professional activities change: interaction 
with machines and AI 

TECHNOLOGICAL TRENDS 

SOCIAL TRENDS 

25 – 55 years 

Fig. 1 Key technological and
social trends in higher education.
Source compiled by the authors
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integrating the people with “obsolete” professions, including
the university’s graduates, in the society. Solution of this
task could include the program of studies for adults,
involvement of people in social design, etc.

The above groups of trends forms an external demand for
the system of higher education. Universities could become
the leading players in the market of post-graduate education,
if they could integrate in the competitive environment in the
market that is new for them.

The influence of technological trends on the process of
studying is rather obvious—there is a possibility to com-
munication with lecturers around the world, study with
students from other countries, participate in real activities via
virtual reality, etc.

Development of technologies of Industry 4.0 and cogni-
tive technologies leads to the changes of education in its
foundation and influences the models of thinking and cog-
nitive reality (Gayfullina et al., 2019).

A new generation of pupils negatively treats the tradi-
tional models of higher education, and they do not want to
spend several years on the pro forma program. New pupils
form a demand for flexible and quick educational products
from a university.

Demands for higher education from the labor market and
from pupils require a radical transformation of the educa-
tional process and educational products, so universities are
very careful in the reforms. This is due to the fact that there
is no unambiguous understanding of an image of a higher
educational establishment that would conform to all
demands.

The performed trend analysis allowed forming several
scenarios for development of higher education. Scenarios
were formed based on distinguishing the key junctions of the
two tendencies: development of labor market with social
transformations and development of the system of “human–
machine” interaction with development of cognitive
technologies.

Various researchers consider the issue of the mutual
influence of technological and social trends. Some
researchers consider scenario “New industry” or “Industry
4.0” most probable—i.e., more effective technologies are to
replace old ones, which, in its turn, will change the human
activities and will form a demand for certain competencies.
In the short-term, the demand for IT specialists will be very
large in the labor market. In the long-term, the structure of
basic competencies of a specialist will be dominated by
digital competencies. In a general case, it is possible to speak
of the preparation of a person for the digital economy and
development of the corresponding technologies. Other
researchers think that sociocultural transformations that
appear due to the transition to the technologies of the digital
economy will lead to significant changes of the structure of
population’s employment (Kuzminov & Froumin, 2018). In

particular, formation of a new sector of employment, where
people create social capital, and development of communi-
cation technologies and Internet platforms will allow a part
of hired work to move into the sphere of entrepreneur-
ship. The changes will influence human’s social connections
and way of life. At such course of events, the focus of
attention should be moved from training human for the
professional activities to creation of conditions for social
adaptation in a new world.

The second junction in the tendencies of development of
the system of “human–machine” interaction, together with
development of cognitive technologies, is very important in
determining the content of education as such. Researchers
try to make conclusions regarding this tendency with great
care. For example, the issues of using neurotechnologies for
increasing the cognitive abilities of human raise a lot of
questions, including ethical ones. The results of the study of
human brain have not been widely used in the sphere of
education yet.

The system of education has a demand for new models of
thinking and formation of meta-skills and existential skills,
which generally are an ability to learn and retrain during the
while life and adapt quickly in the changing conditions
(Loshkareva et al., 2018). These skills are especially
important, if the human’s functions in the “human–machine”
system pass to machine. Then, human will have to perceive
his existence from the very beginning and to find or create
his place in a new world.

Scenarios of development of higher education, which
were determined during the research, are presented in Fig. 2.

Table 1 contains a short description of the scenarios of
development of higher education and examples of possible
strategic rates of universities within the formed scenarios.

The offered scenarios are milestones for universities that
help understanding how various technological and social
trends could influence the future of higher education.

4 Discussion

As the analysis of development of universities from top 100
world rankings has shown, universities implement the
strategies within the scenario “Leader of new industry” most
often. Top universities are able to choose the best students,
ensure high quality of performed research, and create an
ecosystem of start-ups and industrial partners. Such univer-
sities have the leading role in creation and development of
the digital economy. This scenario allows universities to
look for new business models—e.g., form cooperation with
corporate universities and produce content for their educa-
tional programs.

There is no demand yet for the knowledge economy in
Russia, but, using the experience of the leading world
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universities as a guide, Russian universities implement the
scenario “Leader of new industry” as the main one (Bou-
tenko et al., 2017). If the structure of economy does not
change much due to the development of new industries, the
employed from old spheres will be gradually “withdrawn,”
passing the system of retraining, and the need for new
specialists will be covered by means of new educational
programs, then the work within this scenario might be rather
successful.

However, such suggestions are simplified and could be
fair only in the short-term. Most likely, leaders of the global
economy will quickly pass from the knowledge economy to
a new type of interactions that is based on ecosystems.
Universities that wish to preserve their influence in the world
will have to compete with platforms and EdTech start-ups
and look for their place in the ecosystem. One option could
be formation of an urban ecosystem around the university,
which will require the change of the business model of work
and the forms of studies.

Scenario “Creator of ecosystem” is a logical continuation
of scenario “Leader of new industry,” if there are no global
changes in the system of “human–machine” interaction. The
ecosystem approach becomes very popular with researchers,
and it is supposed to be used to solve the problem of “in-
creasing complexity” of a human, formation of new types of
thinking, and development of existential competencies
(Luksha et al., 2018).

The essential difference of scenario “Development of
human” from scenario “Creation of ecosystem” consists in
technologies on which the university focuses. In scenario
“Creation of ecosystems,” new technologies create a new
living environment, and human has to master existential
skills to have a comfortable life in the created environment.
In scenarios “Development of human,” focus is put on the

development of cognitive abilities of human and formation
of his “new role”—only after this human is ready for
adaptation of the environment of his “new role.” Certain
examples of work in scenario “Development of human”
could be observed with the leading universities of Asia.

Scenario “New world” is too difficult to interpret, and
researchers make cautious attempts to predict how the world
will change in 15–20 years, if functions of human will pass
to machine in the system of “human–machine” interaction.
For universities, this will mean that their educational and
research function will lose the value for economy, and the
production activities will pass from university graduates to
machines. It is impossible to predict the speed of such
transition, which human’s functions will be “indefeasible,”
and which niches of education will be taken by EdTech
start-ups.

5 Conclusion

Despite the fact that trends that influence the development of
higher education has been studied in detail, researchers agree
only on the general features of higher education of the
future.

The performed trend analysis allowed distinguishing
junctions of the tendencies and forming four scenarios of
higher education’s development. Examples of possible
strategic rates of universities are offered for each scenario.

Despite the large number of works on the topic of
development of higher education, selection of the scenario of
development for a university is a complex task. Complexity
of the scenario selection is caused by the fact that the
influence of social and technological trends leads to unpre-
dictable—in time and scale—changes, and the issue of
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Fig. 2 Scenarios of development
of higher education. Source
compiled by the authors
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development of the “human–machine” system is still
debatable in the circle of scholars. Each scenario contains
opportunities for development and threats to the existence of
university.
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