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Abstract

The article substantiates the authors’ position, supported by empirical data, on the sharp increase in the intellectual intensity of managerial
activities and on the transformation of the managerial profession into one of the most complex, gaining particular importance in the
organisation of the innovation process for technological sovereignty. The increasing role of management science in understanding
the ongoing turbulent changes, developing methodologies for proactive management and identifying competencies in demand in the
economy is highlighted. The need for the introduction of advanced learning in these conditions is demostrated; the authors’ experience
in its development and implementation in terms of specific organisational models, content and teaching methods is presented. Within the
framework of the proposed concept of further education, it is necessary to introduce a management specialisation focused on specific
industries into the existing system of higher education. It will provide enhanced fundamental and applied training, a significant increase
in the volume of practice and will enable students to master the engineering-economic and engineering-managerial knowledge necessary
for taking into account interdisciplinary relationships between high technology, economics and finance when making management
decisions.
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Introduction

The task of ensuring Russia’s technological
sovereignty is strategic and is enshrined in the Concept
of the country’s technological development until 2030".
According to it, the share of domestic high-tech products
should reach 75% and lead to the country’s independence
from imports in the context of increasing geopolitical
risks and the threat of unfair market behaviour by
foreign producers. Technological sovereignty implies
the ability of a country to independently generate the
latest scientific knowledge and create breakthrough
innovations that determine the long-term sustainable
development of the state [Crespi et al., 2021; Edler
et al., 2023]. Its achievement depends on solving two
interrelated problems: the development of effective
production methods and subsequent replication of
innovative technical solutions, business models,
products and services that are critical for the economy;
the implementation of new technologies and products
in foreign markets to achieve global competitiveness?.
Thus, technological sovereignty does not imply complete
autonomy of the state from external actors. On the
contrary, its presence gives it a strong negotiating position
with economic partners in the exchange of know-how,
access to which in turn further strengthens the state’s
technological leadership and economic security?.

On the way to technological sovereignty, Russia is already
facing the most acute problem of a shortage of qualified
personnel. This problem is being raised quite actively in the
professional community, but it has not yet been widely and
meaningfully discussed.

The extent of this problem, which is already hampering
the country’s innovative development, is underestimated.
Basically, the discussion boils down to the shortage of
workers and engineers, IT specialists and the need to
reformat the relevant educational programmes (abandoning
the Bologna system and moving towards specialisation).
This study raises an equally important aspect of the problem,
namely the total lack of professional, competent managers
to organise the innovation process - innovation managers
- and the need for a radical modernisation of management
education in this respect.

Today, revolutionary changes in the management of
companies are literally taking place in front of our eyes.
Proactive management is really coming to the fore - a set of
technical, organisational, resource and economic measures
carried out at all levels of an industry, a specific company
and aimed at preventing the negative impact of internal and
external factors that threaten sustainability, functionality,
competitiveness, economic and environmental efficiency
[Gitelman et al., 2017].
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Proactive management aims to address the challenges
and threats posed by general instability, as well as to identify
emerging opportunities as a result of monitoring scientific
and technological trends. The goal of proactive management
is largely achieved through the inextricably linked advance
preparation of the company for unexpected changes and
planned innovations (5-10-15 years ahead), including
R&D, building intellectual capital, introducing flexible
organisational structures and creating a creative business
environment.

Unfortunately, Russian science pays practically no
attention to the issues of proactive management. In the
Russian database of scientific publications eLibrary for the
last ten years, it is possible to find a small number of serious
publications on economics and management (for example,
[Vaino et al., 2011; Zarochintsev, 2021]), which contain this
concept in keywords. Considering that more than 10 thousand
articles were published in economics and management during
this period, the share of publications on proactive management
is essentially negligible - less than 0.1%.

The inattention to this issue in academia is reflected in the
current state of management education. It is still based on an
outdated paradigm that corresponds to the ideas, principles
and management practices of advanced countries thirty years
ago. As a result, the gap between the tasks of technological
sovereignty and the competencies of management personnel
is widening and increasingly becoming a serious obstacle to
the country’s development.

The purpose of this article is to present and discuss
the results of the authors’ many years of research, which
demonstrate:

(1) the rapid increase in the complexity of management
tasks due to scientific and technological progress and the
growth of the knowledge intensity of production;

(2) the urgent need for advanced management education
that anticipates changes in the content of managers’ activities;

(3) the need for a deep restructuring of the educational
process, with a pronounced emphasis on promising industry
technologies and best practices, which determines the
relevance of the new learning paradigm and the replacement
of bachelor’s degrees with specialist degrees.

1. Research methodology

The study is based on a systematic approach in which
the issues of achieving technological sovereignty, managing
scientific and technological projects, modernising the national
economy and industry are considered in a comprehensive
manner, primarily in terms of the emergence of new types
of activities that determine changes in the content of the
tasks solved by managers. This methodological principle

! Decree of the Government of the Russian Federation dated 20 May 2023 ' 1315-r “On Approval of the Concept of Technological Development for the Period up to 2030°.

http:/static.government.ru/media/files/KIJ6AO0A 1K5t8 Aw93NFRG6P8OIbBp18F.pdf.

Decree of the Government of the Russian Federation dated 15 April 2023 ' 603 603 ‘On approval of Priority areas of projects of technological sovereignty and projects of structural
adjustment of the economy of the Russian Federation and Regulations on conditions for classifying projects as projects of technological sovereignty and projects of structural adjustment
of the economy of the Russian Federation, on providing information on projects of technological sovereignty and projects of structural adjustment of the economy of the Russian
Federation and keeping a register of these projects, as well as requirements to organisations authorized to submit conclusions on compliance of projects with requirements for projects
of technological sovereignty and projects of structural adjustment of the economy of the Russian Federation’. http://publication.pravo.gov.ru/Document/View/0001202304170025.

2 Evtukhov V. (2023). Technological sovereignty is a story not only about critical, but also about advanced technologies. Kommersant, 11 July.https://www.kommersant.ru/doc/6081958.
3 Peskov D. (2022). Why is technological sovereignty important for Russia? RBC, 9 June. https://www.rbc.ru/newspaper/2022/06/10/62a0¢95b9a79472d8b713207.
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determines the logic of the study, which involves the passage
through several interrelated stages:

1) empirical justification for the radical increase in the
complexity of management activities and the demand
for proactive management;

2) formulation of requirements for advanced learning
- an integral element of proactive management in
conditions of dynamic change and uncertainty;

3) determination of organisational models to train
management personnel for innovative activities and
technological breakthroughs and their implementation
in the shortest possible time.

The information base was formed by surveys of experts

- managers and specialists of electric and thermal power
engineering enterprises, telecommunications enterprises of
the Russian Federation, professors and university teachers
(more than 100 respondents in total); 150 students and
graduates of management programmes were also recruited.
The results of the expert assessments, combined with an
analysis of the content of the curricula of management
training programmes, allowed the authors to identify the
characteristics of management activities that determine the
reference structure of programmes and the composition of
educational content. In addition, an analysis of more than 50
relevant scientific publications was carried out.

2. Management is becoming
an extremely complex profession

The factors determining the rapid growth of the
intellectual intensity of the management profession are the
following.

1. The ongoing technological revolution is generating an
avalanche of scientific and technological achievements, the
significance of many of which for business, the economy and
society has yet to be grasped. New knowledge is required
to introduce advanced technologies into production and
management and to define the principles of their integration
with technologies of previous and future generations, which
means that science is moving to the forefront of innovation.

The manager becomes a researcher of problems, trends
and contextual changes and a developer of fundamentally
new production and technological systems [Senge, 2011].
He must analyse the organisation as a meta-system and the
external and internal trends and forces acting on it, anticipate
changes in a wide range of areas of activity and begin to
prepare for them immediately.

2. Disruptive technologies are rapidly penetrating even
traditionally conservative industries, radically changing
the production landscape, business models and economics
of companies. The very concept of ‘industry’ is expanding
- its boundaries are changing and expanding significantly,
new sectors are emerging, and competition is moving to the
inter-industry level [Porter, Heppelmann, 2014; Bessonova,
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Gonchar, 2019]. The main competitive advantage is no
longer the products themselves, but the innovative systems
and technological platforms that connect them [Pereira et al.,
2018; Trachuk, Linder, 2023].

As a result, the systems in which the manager works
become much more complex. To manage the functioning
and development of such systems, a manager needs a
deep understanding of their structure and interrelated
characteristics - engineering, technical, financial,
economic, environmental, social. It requires knowledge
of the latest methods for creating resilient and flexible
systems that are resistant to unexpected external
influences and disruptive factors. This is particularly true
for critical infrastructure - life-sustaining and strategically
important industries such as energy, aerospace, nuclear
and electronics, oil and gas, telecommunications, fintech,
heavy engineering.

3. In the context of technological sovereignty, it is
necessary to solve a wide range of complex problems in the
shortest possible time: import substitution, modernisation
of existing and creation of new production facilities,
formation of optimal supply chains, forecasting demand
and development of new markets, advanced training of
personnel, ensuring energy and information security. A deep
understanding of the relationships between ‘technology -
engineering - ecology - economy and finance — management’
is the imperative of a modern leader, and his activities
acquire a pronounced interdisciplinary character [Rolstone,
2022; Gutiérrez-Iniguez et al., 2023]*.

4. A manager’s main ‘product’, a management decision,
is made under conditions of relatively high uncertainty and
often information chaos [Bledow et al., 2011]. There are
virtually no ready-made algorithms for most decisions, and
the cost of an error from a wrong choice increases many
times over [Zhang, Parker, 2019]. Big data processing,
predictive analytics, artificial intelligence, multi-factor
scenario design methods, risk management tools and the
latest systems engineering methods make it possible to set
up control systems that are highly sensitive to weak signals
and reduce the overall uncertainty of the future. Therefore,
making strategic decisions with long-term consequences
requires powerful analytical tools and expensive IT
infrastructure, including cyber protection of critical data
[Makarov, Makarov, 2021; Karikova, 2023].

5. The development of specific management thinking
among managers, characterised by a fundamentally larger
scale, is significantly updated: it includes systemic,
cost, entrepreneurial, technical and conceptual thinking
[Harju et al., 2021; Gratton, Gratton, 2022]. For different
levels of management, these types of thinking are needed
in different proportions: while for middle managers,
systemic, entrepreneurial and technical thinking may be
most important, for top managers, conceptual, systemic and
cost thinking is a priority, shaping their visionary qualities
[Kearney et al., 2019].

4 Also refer to: Rolstone G. (2022). Why middle management is one of the most difficult jobs. Delphinium, 14 February. https://delphiniumcc.co.uk/why-middle-management-is-one-

of-the-most-difficult-jobs/.
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6. The shortage of highly qualified personnel, which
some experts describe as catastrophic [Bondarenko, 20227°,
requires taking into account the factor of generational
change, the values of young people, whose main motivators
are not only career and money, but also intangible factors:
trust and recognition in the team, interesting creative
tasks, working in a team. Therefore, even in conservative
industries, the importance of innovation, creativity,
distributed leadership, self-development and learning
opportunities is increasing.

In the empirical assessment of the complexity of
the managerial profession, the authors used criteria
formulated on the basis of the results of their own
research [Professionals in Competition..., 2021; Gitelman
et al., 2022a], generalisations of scientific publications
[Sacramento et al., 2013; Shin et al., 2020; Bai et al.,
2021]%, special rating techniques’ and communication with
experts. These criteria include:

 intellectual intensity: the need for versatile knowledge,
systems thinking, the ability to use experience in the
relevant field of activity; intensity of the work process
and the number of decisions made in a given period of
time;

» proactive decision making;

 the high social cost of errors: the damage caused by the
consequences of the decisions taken for the company
and the subjects of the external environment;

* lack of ready-made algorithms and uncertainty of
conditions for solving problems, the need to search for
non-standard approaches when making decisions;

* innovative activity: mastering advanced scientific and
technical achievements, generating new ideas and
knowledge for their implementation;

» professional working conditions: high physical and
emotional stress (responsibility, frequent stressful
situations);

» the need to work with large amounts of data;

» diversity of communication: the need to interact, use
a common conceptual language and achieve mutual
understanding with people from different professions,
positions, viewpoints and experiences;

* multitasking: the need to deal with a large number
of different issues simultaneously, requiring constant
switching from one to another;

» adaptability to change: continuous restructuring of
actions, tactics and behavioural strategies in response
to changes in objectives, technologies and operating
conditions.

Let us comment on some of the survey results. For
example, management activities are already characterised by
increasing complexity at the middle level (Fig. 1). Moreover,
according to a number of criteria, the transition between the
lower and middle levels of management is not linear but
exponential in terms of complexity (Fig. 2).
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At the same time, a survey of undergraduate and
graduate students, future leaders, showed that most of the
characteristics of activity, in which complexity increases
most dynamically, are extremely poorly reflected in the
corresponding educational programmes. Particularly
negative is the low rating of students for the compliance
of programmes with the criterion of innovative activity
- a key factor in solving the problems of modernisation
and achieving technological sovereignty - only 5.7 points
out of 10. This situation correlates with the opinion of
practising managers about the areas of activity in which
there is the greatest deficit of relevant knowledge and
skills (Fig. 3).

3. Management science will need
to understand the changes
that are taking place

In an environment where science does not provide
answers to many of the questions that modern managers
face, they have to search for answers and make decisions
themselves, almost always with the risk of a high cost of
error. In this context, the demands on managers’ professional
skills are increasing radically.

The reliance on experience in management decisions
increases rather than reduces the risk of error, because its
accumulation was linked to situations whose development
was more predictable. Today, we have to rely on intuition,
but it naturally involves considerable risks, since the
concentrated experience of previous decisions in situations
that are irrelevant today plays a significant role in its
mechanisms [Myers, 2010].

According to the authors, managers need fundamentally
different skills and tools to act successfully.

1. Organising and carrying out applied research on
specific situations, highlighting current factors and relevant
contexts. They are necessary because tasks for which there
is insufficient existing knowledge (not found in reference
books or even among experts) become critical.

2. Using the current structure of basic knowledge
(anticipatory =~ management  methodology,  scientific
foundations of production and technologies of the future,
vision of changes in professional activities) to analyse the
nature of new processes, trends and identify the reasons for
their emergence [Gitelman et al., 2022c].

3. Multidimensional flexible management thinking,
including the ability to use, switch and integrate such types
of thinking as strategic, systemic, critical, cost, conceptual
and project, allowing to find hidden resources for effective
solutions.

4. Using in-depth analysis of changing situations to
carry out a calculative justification of the most appropriate
alternative and make the right, least risky choice.

5 Also refer to: Kozlov A., Grinkevich D. (2023). Personnel shortage and local unemployment: what awaits the labour market in 2023. Vedomosti, 18 January. https://www.vedomosti.

ru/economics/articles/2023/01/18/959434-kadrovii-golod-i-lokalnaya-bezrabotitsa.

¢ Also refer to: Chin C. (2023). Why is management so difficult? Management for Startups. https://managementforstartups.com/articles/why-management-is-difficult/.
"Davis C. (2023). Hardest jobs in the world. ValiantCEO, 17 August. https:/valiantceo.com/hardest-jobs-in-the-world/.
Zambas J. The 40 hardest jobs in the world (and what they pay) (2023). Careeraddict, 21 July. https://www.careeraddict.com/5-most-difficult-jobs-in-the-world.
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Fig. 1. Results of expert assessment of management complexity
(on a 10-point scale)
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5. Using the resource of interdisciplinarity and teamwork
to solve the most complex and time-consuming problems.

6. Knowing the principles, methods and tools of proactive
management, not only to anticipate threats in the early stages
of their emergence, but also to realise emerging opportunities
for production development.

Each of these skills increases the effectiveness of
management action in contingency situations, but none
of them is universal, so they often need to be used in
combination to solve management problems successfully.

Of particular importance today is the ability of managers
to formulate multifactorial business development scenarios
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and to reduce uncertainty about the future, which can no
longer be predicted simply by extrapolating from the past.
In this respect, there are areas and methodologies that aim
to solve this problem and are actively developed in the
scientific community (Fig. 4). It should be noted that most
of these areas of future research are interdisciplinary in
nature and have emerged in the last two to three decades,
reflecting well the exponential growth in the complexity
of economic development problems and related activities,
primarily management, on which their successful solution
depends. Therefore, the new generation of managers must be
able to navigate in new areas of knowledge and find in them

Fig. 2. Dynamics of the complexity level of activities according to specific criteria
(average assessment by practitioners and professors)

Lack of ready-made algorithms

10

Grassroots level Middle level Top manager

The need to work with large amounts of data

10

Grassroots level Middle level Top manager

122

Innovation activity

10

Grassroots level Middle level Top manager

Adaptability to change
10

Grassroots level Middle level Top manager

Online www.jsdrm.ru



Strategic Decisions and Risk Management / & I& R TN L EIE, 2023, 14(2): 109-236

Gitelman L.D., Isayev A.P., Kozhevnikov M.V., Gavrilova TB.

Innovation managers for the country’s technolol%cal sovereigng
B EEETEREARES

Fig. 3. Main disadvantages of high-tech business leaders
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guidelines for solutions that are adequate to the content of
the tasks and the conditions of current practice.

The ability to cope with increasing complexity will
largely determine the success of innovation, which poses
many multidimensional problems. In this context, research
into the practical application of the systems approach -
systems engineering - is of great interest [Bar-Yam, 2005].
The methods and tools developed on its basis are successfully
used in practice for a wide class of objects, including socio-
technical systems and systems of systems.

Analysis tools use fuzzy logic, neural networks, Markov
chains and social network analysis methods. Diagnostic tools

are based on Monte Carlo methods, algorithmic complexity,
fractal dimensions and graph theory. Modelling tools include
game theory, cellular automata, system dynamics and multi-
scale models. Architectural frameworks, genetic algorithms,
multi-agent systems and adaptive networks are used to
synthesise solutions [Shalizi, 2006]. It is worth pointing
out that these areas are not adequately represented in the
corresponding areas of mathematics studied at universities, a
science that is of high value to management as a fundamental
basis for professional training (as confirmed by the
experience of some of the world’s top universities [LeSage
et al., 20211%).

Fig. 4. Relevant future research areas
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8 Also refer to: Why do managers need advanced mathematics? (2022). St. Petersburg State University, 25 May. https://english.spbu.ru/news-events/news/why-do-managers-need-

advanced-mathematics.
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Fig. 5. Creation of topics in the scientific field of ‘Proactive management in actively developing industries and sectors of the economy’
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Systems engineering is by nature interdisciplinary.
Interdisciplinarity implies the synthesis of knowledge from
different fields of science and practice, the identification
of new relationships between them, allowing us to obtain
qualitatively new solutions to complex problems.

Research aims to solve management problems, not
engineering problems [Calvo-Amodio, 2019]. Particular
attention is paid to the problem of increasing the flexibility
and adaptability of systems - giving them properties that
protect them from the adverse effects of unpredictable
factors and increase the stability of their functioning. Thus,
the methodology of elasticity (resilience) is being actively
developed in various fields (ecology, sociology, psychology,
organisation and engineering) [Stevenson et al., 2015].

System resilience is defined as the ability to cope with
adverse conditions and events through preparation (planning),
resistance to disruption, recovery from failure and successful
adaptation to change and disruptive influence’. Elasticity
implies the ability of a system to:

e anticipation - anticipating impending dangers in
order to start adapting earlier and reduce the risk of
decompensation;

* synchronisation - managing the coordination of
activities at different levels to respond to rapidly

changing events and reduce the risk of conflicting
objectives;

» responsiveness - developing the ability to respond to

future “surprises’ and reducing the risk of unreliability;

e proactive learning - learning to understand the signs,

causes and sources of unreliability and improving
the ability to withstand them (resilient performance)
before a large-scale breakdown occurs by learning
from the experience of monitoring and resolving
unexpected situations [Hollnagel, Woods, 2006].

Another actively developing area of systems engineering
is methodologies aimed at ensuring the flexibility of
complex systems designed to operate under conditions
of high instability and to perform critical functions where
failure is unacceptable or very costly (agile methodologies).
Such systems require a special approach to design and
development. The techniques and tools developed by agile
systems engineering for the design and development of such
systems are described by the authors in [Gitelman et al.,
2020].

The FuSE Agility project [Willett, 2021], which is one
of the research projects initiated by the Future of Systems
Engineering working group, is currently underway. The
project considers four aspects of the Agile methodology.

° National research council. Disaster resilience: A national imperative (2012). Washington, The National Academies Press.
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Fig. 6. Structure of the block for rapid updating of educational content
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1. Agile systems engineering (processes): the application
of agile tactics, technologies and procedures throughout the
system lifecycle.

2. Agile systems engineering (technology): ensuring
the adaptability of the system to both predictable and
unpredictable change.

3. Operational flexibility (external environment):
providing the ability to configure (flexibly configure) work
processes to maintain efficiency in adverse conditions.

4. Flexibility in Performance (People): High adaptability
to change, skills, knowledge and personal effectiveness.

In general, it can be said that the scientific issues of
technological breakthroughs are increasingly moving
into the realm of interdisciplinarity, taking into account
engineering, technical and organisational-economic
relationships as drivers of management development. This
should, of course, be taken into account in the professional
training of managers when developing their ability to
quickly navigate a changing environment and find non-
standard solutions to emerging problems [Pan, Sun, 2018;
Anderson et al., 2023].

As a result of the conclusion on the special role of
science in solving the problem of technological sovereignty,
attention is drawn to the fact that the passport of the Higher
Attestation Commission for the scientific speciality 5.2.6
‘Management’ does not sufficiently reflect the problems
that have been relevant for the last decade. Among them
are digital transformation, use of artificial intelligence
in decision-making, big data management, knowledge
management, proactive management). Therefore, we must
admit that this document, which defines the main vector of
development of all management science in the country, does
not fully reflect the dynamics of modern trends and requires
adjustments.
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4., Proactive learning becomes imperative

Thus, the need for significant changes in the training
of managers for the tasks of technological breakthrough
and technological sovereignty is obvious. It is proposed
to conduct such training within the framework of the
concept of advanced learning with a strong emphasis on
design and research work [Gitelman et al., 2022b]. In this
regard, the authors have formulated and are implementing a
groundbreaking scientific direction ‘Proactive management
in actively developing industries and sectors of the economy’,
in which they have been working for more than ten years
[Professionals in Competition.., 2021]. The logic of its
application in current research projects is shown in Fig. 5.

It should be emphasised that feedforward learning
generates knowledge for feedforward management; these
two concepts are inextricably linked and define a new model
for managing the evolution of any complex system [Gitelman
et al., 2022b]. Examples of other features of feedforward
learning are:

 interdisciplinary links with emerging trends and
scientific and technological advances. The result is the
development of skills to anticipate change, neutralise
threats, exploit new opportunities and develop anti-
crisis measures;

* intensive research and design work according to the
real agenda of the company (region, territory), its
strategy and development priorities;

o formation of constructive management thinking to

implement breakthrough transformations, create
innovative business models, leadership management
systems.

The authors have created a self-developing educational
system of advanced learning, which includes a number of
blocks that perform certain functions and are in a state of
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Fig. 7. Structure of the problem-focused block of the educational programme
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active interaction with each other to ensure the flexibility of
the educational process. It includes problem-orientation of
the educational programme; rapid updating of educational
content; systematisation and integration of learning
outcomes; types and methods of educational activities;
support for self-study services.

Let us comment on the blocks that directly perform
the functions of developing competencies in students for
proactive action.

The block for rapid updating of educational content is
the key to advanced learning (Fig. 6). It creates conditions
for the flexibility of educational modules: (1) their
composition makes it possible to create different learning
pathways according to students’ objectives and priorities;
(2) the composition of educational modules and disciplines
is regularly updated with developments corresponding to
the emergence of new knowledge and technologies; (3) the

content of modules is updated on the basis of research and
the prompt transfer of its results into educational content.

The block of problem-oriented focus of the educational
programme (Fig. 7) is intended to determine the practical
component of advanced learning in the form of current
problems, the solutions to which should become the object
of independent analytical, research and project activities of
students.

The block of types and methods of educational activities
characterises the methodological complex for the formation
of universal and professional competences and shows the
variety of cognitive and practical activity of students (Fig.
8). Together they form in students a holistic perception of
the organisational and managerial context, an understanding
of the possibility of analysing problems and tasks from
different angles, as well as the ability to find relations
between different processes and events.

Fig. 8. Structure of the block of types and methods
of educational activities
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Fig. 9. Reference structure of the educational programme for energy managers (%)
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Thus, the main function of interdisciplinary education
programmes of advanced learning is to form a holistic vision
of the interrelations of processes and action algorithms from
different scientific fields and academic disciplines.

In order to implement and develop the concept of advanced
training, a new methodology for the training of managers is
being created, using the best practices of traditional training
and developing new organisational and methodological
tools, which are clearly still insufficient. In this direction,
the authors have developed a number of technologies used
in the training of managers and breakthrough teams in large
energy and industrial companies and universities. Among
them are:

+ electronic education and training complex for
advanced learning is a system that integrates for the
users educational content, methods, information and
service support for advanced learning. It focuses

on the study of development problems and the
anticipation of management decisions for non-standard
situations of the future; a promoter of continuous
competence building, which implements the idea of
lifelong learning in compliance with the continuity of
different levels of education, ensured on the basis of
re-evaluation of the material completed at previous
levels. At the same time, personal professional and
company interests, the student’s planned position are
taken into account, and the content and formats of
the training can be changed flexibly according to the
specifics of the tasks to be solved. The technology is
the basis for the design of educational programmes
that involve the mastering of several educational levels
in a short period of time (Bachelor + Master, Master +
MBA, Master + Postgraduate), which corresponds to
the practice of the world’s leading universities;

Fig. 10. Relevant structure of educational programmes

in management (%)

. Natural science

I Technical

Humanities and Social sciences

P Economic

. Management
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* ‘module within a module’ is a technology that
represents the integration within a block of academic
disciplines of different activities, the proportions of
which vary directly during the training according to
the preferences of the students;

o digital knowledge base, including more than 50
textbooks, teaching aids, monographs and 300 articles
written by the faculty of the Department of Energy
and Industrial Management Systems of Ural Federal
University;

» project repertoir closely related to the research agenda
of the breakthrough scientific direction ‘Proactive
management in actively developing industries and
sectors of the economy’. Among the topics of the
project repertoire are: organising a strategic process
in a digital environment; strategic intelligence of
the organisation; readiness for systemic change
based on designing the future; asset management
under conditions of uncertainty; environment and
competencies for a breakthrough in the markets of the
future; breakthrough teams and systems for growing
talents and leaders.

5. An interdisciplinary approach requires
an understanding of the technological
underpinnings of production

Technology has a decisive impact on business
performance. Therefore, the engineering and economic
competences and the engineering and management
competences of managers come to the fore, ensuring the
functioning and development of the company, its technical,
technological and economic systems as a whole, from the
point of view of increasing reliability, safety, environmental
and economic efficiency. These competences are required to
justify and make management decisions in almost all areas of
activity (logistics, finance, marketing, strategic management,
etc.) [Gitelman et al., 2022a].

For example, in the power industry, in the process of
fuel supply to power plants, it is necessary to understand
that the boiler runs on fuel of a certain quality, with strictly
defined suppliers and prices. In financial activities, when
planning the budget of an energy company, it is necessary
to know the relationship between the efficiency of power
units and business results. Energy marketing presupposes
the rational behaviour of an active consumer on the energy
and power market - a customer who orders the necessary
services from the energy system. It is not without reason
that a survey of experts conducted by the authors revealed
the particular importance of engineering and technical
disciplines in the training of energy managers. According
to the respondents, it is precisely these disciplines, which
are organically linked to the economic and management
disciplines, that should come to the fore in training and
should account for more than 30% of the teaching load
(Fig. 9).

At the same time, the analysis of the curricula of
undergraduate management programmes carried out in
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various universities of the Russian Federation shows that
engineering and technical education is given extremely little
attention. Thus, in the standard structure of ‘management’
education shown in Fig. 10, which the authors created based
on the analysis of the curricula of domestic universities from
various regions (MSU, HSE, NSU, TSU, St Petersburg State
Polytechnic University, Plekhanov Russian University of
Economics, Gubkin Russian State University, Far Eastern
Federal University, etc.), the predominance of humanities
and social sciences over natural sciences and engineering is
clearly reflected.

A completely different principle and, of course, a
different set of disciplines can be seen in management
training programmes for knowledge-intensive industries at
the best foreign universities. An example of one of these is
given in Table. 1.

The practice of individual Russian universities focused
on complex high-tech industries (e.g. MEPhI, MSTU
named after N.E. Bauman, ITMO and a number of others)
indicates an increased interest in engineering, management
and business education. At the same time, programmes in
so-called general management, which are in no way linked
to the specifics of production, continue to be the most
popular in domestic universities. As a result, the content and
methods of management training at most universities are not
much different for a trading company, a clothing factory,
an energy company or a metallurgical plant. However,
outside of specific technologies, business processes and
the specifics of industrial markets, it is impossible to use
teaching methods aimed at studying the latest scientific and
technical achievements, their impact on competitiveness,
introducing digital solutions and analysing the best practices
in organising innovative activities. Moreover, the question
of a strong increase in the role of science in the educational
process loses its practical meaning.

6. Discussion

The professional training of the new generation of
managers requires fundamental organisational decisions to
change existing training practices. The most important of
these is a change in the format of training - a move towards
specialisation, implemented in long-cycle programmes (5
years).

In contrast to a bachelor’s degree, a specialisation offers
the possibility of organising a more comprehensive education,
both in terms of theory and practical skills. The structure
of the specialisation is based on pre-established criteria for
the complexity of management activities, includes basic and
applied training, specialised industry practice and develops
students’ readiness for innovative activities.

Let us take the example of designing a specialised
programme to train managers in the electricity industry.

1. 1. The programme provides a thorough grounding
in understanding the patterns of economic, scientific and
technological development, mastering the skills of systems
thinking and forming a holistic view of modern management
activities, taking into account industry specifics.

Online www.jsdrm.ru



Strategic Decisions and Risk Management / fxB§ R A X L ETE, 2023, 14(2): 109-236

Gitelman L.D., Isayev A.P., Kozhevnikov M.V., Gavrilova TB.

Innovation managers for the country’s lechnol(%ca\ soverewgng
B EEETEREARES

Table 1
Master Programme ‘Management and Engineering in the Electric Power Industry’ of the University of Aachen (Germany)
in cooperation with the Maastricht Business School (The Netherlands)

University

Key disciplines

Electrical Machines (part 1); Testing and Diagnostics in the Engineering of Complex Systems;

Theory and Analysis of Energy Transformations; Electricity Storage and Accumulation Systems;

Electrical Machines (Part 2); High Voltage Equipment in Main and Distribution Electrical

Networks; Automation in Complex Power Systems; Accidents and Stability of Power Systems;
Energy Economics; Architecture of Energy Markets; Finance and Accounting; Power Storage and

Global Trends and Sustainable Business Competitiveness; Organisational Development and
Transformation; Managing International Network Projects; Business Economics; Supply Chain

1 Aachen
Entrepreneurial Strategy; Technology Development Strategy
2 Aachen
Accumulation Systems - Laboratory Practice
3 Maastricht School
Sl D L Management; Human Capital Management
Aachen /
4 Maastricht School ~ Preparation of a Master’s thesis
of Management

2. Already in the first third of the education cycle, the
emphasis is on technical and economic training, which
solves two problems:

* -to give an idea of energy technologies and production
complexes as highly complex and responsible
management objects;

- to teach students to analyse the interdisciplinary
relationships between engineering - technology -
ecology - economics - management in order to make
informed decisions about the development of the
energy industry and to improve individual business
processes and areas of activity of energy companies.

3. An increased number of internships are planned in
companies and events that introduce students to energy
production and involve them in solving operational and
innovative problems.

4. YThe curriculum is based on the idea of having one
or two key disciplines in each semester - majors and short
minors that enrich and thematically complement the majors.
In this way the problem of redundancy of disciplines in
the curriculum is solved and it becomes more focused on
specialised knowledge and skills.
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5. A teaching method in which the design and
research work of the students comes to the fore becomes
fundamentally important. Its volume may be small in
junior courses, while in senior years it may reach 70-80%
of academic work. It is also important to instil in students
a culture of self-development, self-learning and creative
exploration. As our analysis has shown, these components
largely determine not only the complexity of management
activities, but also, in principle, the effectiveness of a
manager’s work in conditions of unpredictable change and
increased risk.

An example of the content of the specialist’s degree
programme is given in Table. 2.

We emphasise that the proposed model of specialisation
does not contradict the requirements of the federal state
educational standards, which establish obligatory modules
on the ideological foundations of professional activity, the
foundations of Russian statehood and military training. The
authors’ proposals concern the part of the specialist’s degree
programme directly related to the profession.

Let us look at some important conditions for the
implementation of this model.
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First, it is necessary to overcome the ‘identification’ of
management and business education. In terms of content,
these types of professional training no longer coincide,
although a significant part of the educational programmes
have common content. Today, the understanding of business
management has a different emphasis - it is no longer only
about solving economic problems (with an understanding
of their importance), but also about environmental and
climate agendas, social responsibility, working conditions
and personal self-realisation, which are becoming
increasingly important. The high dynamics of change in
production technologies, the digitalisation of all aspects of
business, the activation of geopolitical factors, the general
unpredictability of the external environment and market
conditions require managers to have systemic knowledge
of the interrelationships between engineering, computer
science, geopolitics and psychology as much as knowledge
of new economic approaches.

The development of economic and management science
and practical activity is going in very different directions.
For managers, the multidimensionality of tasks is increasing
sharply and the possibility of their algorithmisation
is decreasing; economists, on the contrary, have more
opportunities to use intellectual means of calculation and
analytical work by transferring a part of routine operations to
machines. In general, the content of real practical problems
solved by managers changes every year and the share of
economic knowledge in it decreases. All this leads to an
increasing differentiation of management and economic
professions. This issue is discussed in more detail by the
authors in [Gitelman et al., 2020].

Fundamental changes are needed in the organisation and
content of student placements. It is much more difficult for
a management student to choose a placement in a company
than in any other field. 70-80% of management activity
consistsofinteractionand communication with otherpeople:
subordinates, colleagues, managers, experts, employees in
various fields of activity. At the same time, the content
of these interactions is predominantly interdisciplinary. In
addition, it varies considerably depending on the area of
activity, even within the same management level. For this
reason, functional units are preferable for those involved
in organising student placements - future managers.
They have less communication, fewer decision-making
procedures and less organisation of their implementation,
but more analysis with well-known algorithms for
preparing decisions.

Itis much more difficult to organise amanagement practice
in the production sector. The activity of a line manager is
not only to make operational decisions and communicate
with other people, but often to direct the implementation
of the decisions made, to prepare orders and instructions
for carrying out the necessary actions. It is difficult, if not
impossible, to organise this kind of practice by the manager
delegating some of his functions to the trainee. Here another
form of practice is needed, for example in the form of the
trainee’s participation in the work of a manager. Even in this
form of production practice there are many limitations to
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the acquisition of the necessary experience in management
activities.

The problem of a radical increase in the volume of
practice for students of management specialities requires
an urgent response. Today, graduates of Management
major are actually deprived of the opportunity to fully
acquaint themselves with real production - the volume of
hours allocated to them for practice is less than 4% of the
curriculum [Gitelman, Kozhevnikov, 2023], and should be
at least three to four times more, as shown in the proposed
design of the management specialist programme.

In this regard, it is appropriate to cite the experience
of foreign universities, where practice is usually organised
in two forms: an internship in a company, which can last
a whole semester, or, which is more often implemented,
an intensive project literally from the first year. Moreover,
the last year of study can be entirely devoted to students
carrying out projects under the guidance of mentors from
the university and the company [Matzembacher et al., 2019].
This approach is used, for example, at Stanford University
(USA), Dalhousie Research University (Canada), University
College London (UK) [Gitelman et al., 2022a]. Student
placements account for at least 20-25% of the curriculum,
and the more innovative the student’s future field of work,
the more placements are included in the curriculum.

They should also pay attention to the general problems
that impede the implementation of advanced learning
and the viability of the proposed design of the specialised
programme.

For example, it is no secret that in the last decade
many universities have actively adopted the so-called
mass education approach to the implementation of their
educational programmes. Its characteristic features are:

» asignificant increase in the general theoretical block
of disciplines in the total volume of the educational
programme, with a simultaneous decrease in its
professional block;

» large-scale ‘clustering’ of students in classrooms,
even for specialised courses (often 200-300 people
each), to minimise programme costs;

» a sharp decrease in the threshold of points obtained
by applicants in the Unified State Examination,
which is necessary for admission to management
programmes (to enter, it is enough to pass exams
with weak C grades) - even in the leading universities
of the Russian Federation, priority is given to the
number of students over the quality of their input
knowledge;

« the design of curricula based on the principle of
throwing dozens of disciplines into a ‘single pot’,
unrelated or duplicating each other, in order to
preserve the teaching load of the teams to which it
was ‘historically’ assigned.

In terms of management training, Russian universities
today tend to favour the training of general managers, the
content and methods of which are little different for the
service, trade and high-tech sectors. Such training promotes
the importance of ‘soft skills’ and ignores the importance

Online www.jsdrm.ru



Strategic Decisions and Risk Management / £l R T XL E R, 2023, 14(2): 109-236

Gitelman L.D., Isayev A.P., Kozhevnikov M.V., Gavrilova TB.

1% year

Table 2
Design of the management degree programme for the electric power industry

2" year

Learning cycle
3rd year

Innovation managers for the country's technologi

4 year

cal sovereignt
RSB % HA B

5t year

Introduction to
specialty

Organisation of
energy production

Industry Economics

Management system
for energy companies

Research and
Business Analysis in
Management

Patterns of scientific | Modern Information . . | Strategic .

and technological and Digital Industrial Economics management under Business Process

devel t Technologi (Energy Markets) taint Engineering
Key academic evelopmen echnologies uncertainty
disciplines

General Mathematics f/[(zli\t/ﬁgglezgics and Financial Investment Project

L Mathematics Management
Statistics
Economics and Human Resource and
. Investment and Risk | Team Development
Market Architecture
Methods
Internships

Basic active
learning methods

Intellectual business games

Innovative company tours

Professional quests

Public pre-defence of
diploma projects in
energy companies

Public pre-defence of
diploma projects in
energy companies

Public pre-defence of
diploma projects in
energy companies

in companies

Public proposal
defense of diploma
projects in energy

companies
Pacuerno-
AHATUTHYCCKHE Management cases
KEHChI
Scope of design 20% 40% 0% 60% 20%%
and research work ° 0 ° 0 o
Business
Technological practical training Internship Pre-diploma

Type and duration
of internship

Academic internship
at the department
(2 weeks)

practical training in
the workplace
(2 weeks)

in a specialised
division

of an energy
company

(4 weeks)

with the management
of an energy
company

(8 weeks)

placement
combined with
on-the-job training
(16 weeks)

of knowledge of the latest advances in engineering and
technology. The training process in these programmes
does not usually involve the use of specialised laboratory
equipment or experimental production sites, so the
profitability of training ‘generalist’ managers is much
higher than that of training engineers or scientists. And for
many applicants with a very average level of preparation,
management education is an attractive option: it is easy to
enrol in programmes, especially contract programmes, it is
prestigious, and studying does not require much effort. This
‘system’ of selecting applicants for management programmes
leads to a situation where less than 20% of students have
expressed professionally important qualities for management
activities [Isaev, 2010; Professionals in competition.., 2021].
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Students themselves often believe that they will work as
sales or purchasing managers when they graduate, which
shows the discrediting of the management profession and
a complete lack of understanding of its complexity and
responsibility.

What makes the problems identified particularly acute in
the context of this article is the fact that in many universities
the departments of sectoral economics and management
have essentially been liquidated (or placed in conditions
that impede normal work and development): mechanical
engineering, energy, metallurgy, petrochemistry, construction
- unique and highly sought-after centres of competence.
This is done in order to meet the requirements of the so-
called managerialisation of training and cost reduction.
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However, this insignificant saving leads to a significant loss
in the quality of trained managers for the real sector of the
economy and creates a serious shortage of them in high-
tech industries. There is also an acute shortage of teachers
in engineering-economics and engineering-management
programmes. According to the authors, it will take at least
5-10 years to eliminate this shortage.

Conclusion

The achievement of the country’s technological
sovereignty, together with the development of scientific
and technological breakthroughs, the introduction of the
latest production, digital and organisational solutions
into the economy, is determined by the ability to organise
the innovation process at all stages of its life cycle (from
R&D to the operation of new equipment) and to manage the
creation and development of complex integrated systems.
Success is largely achieved through management. After all,
it is innovative managers who implement transformations
and must effectively solve problems of the highest
intellectual intensity. The job of a manager is thus becoming
more responsible, more knowledge-intensive, more
interdisciplinary and filled with fundamentally new content.

At the same time, management science, and therefore the
management education system, is seriously lagging behind
the understanding of established realities and continues
to propagate paradigms that were relevant decades ago.
Moreover, neither science nor education has fully grasped
the challenges facing management. This problem essentially
blocks the implementation of a technological breakthrough,
and its solution is therefore of great national importance.
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