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Abstract 
This paper summarizes considerations and preliminary research results on the implementation of the 
targeted training mechanism for industrial enterprises in the Russian Federation, based on the workforce 
planning methods.  

The focus is particularly on the effective mechanisms of long-term stuffing and their interconnection with 
the workforce planning under the conditions of rapid technological changes, digitalization and industry 
4.0 development and therefor the change of requirements to the competence profile of staff members.  

The study is intended to highlight the convergent approach to the prospective organic mechanisms and 
institutional regulations of the human capital development of the strategic industries.  

In order to gain better understanding of the workforce planning mechanisms of Russian industrial 
enterprises the results of a survey made in the machine building industry and practical methods that are 
used among industrial enterprises are represented.  

In the framework of the research we also undertake the tasks to provide the insights into the industrial 
enterprises’ motivation for long-term and medium term workforce planning and involvement into content 
management of the educational programs in targeted learning. 

The baseline results, described in the paper are intended to show the impact of workforce planning 
sufficiency on educational paths modeling and to provide the mechanisms for the institutional support 
of closer cooperation between universities and enterprises in this field. 

Keywords: human capital, innovative development of universities, adaptation period, strategic 
industries, cooperation with education institutions, industry 4.0, educational paths, targeted learning, 
long-term workforce planning, medium-term workforce planning. 

1 INTRODUCTION 
The rapid change in technology is becoming a new challenge for both the education system and 
industrial enterprises. The replacement of competencies is so turbulent that enterprises do not have 
time to adapt the structure of personnel and the profile of their competencies to new challenges and 
thus loose a competitive advantage. 

Robotics, the introduction of the industrial Internet of things and neural networks lead to a radical change 
in the need for personnel - both in quantity and quality. In this situation, the most important role is 
acquired by the knowledge management and competencies management of the enterprise as a dynamic 
system. 

On the other hand, the speed of changes provokes enterprises to favor the situational development 
strategy and complementation of the missing competencies in the short term, while the strategic 
planning of personnel falls by the wayside. 

The preservation of existing mechanisms of long-term personnel planning remains the prerogative of 
large organizations with a stable competitive position, such as natural monopolies, large state and public 
corporations. However, even these organizations face a definite demand for change of the approach 
towards greater flexibility. 

In the actual article we consider the working mechanism of long-term personnel planning and 
educational path planning, used in the Russian Federation for strategic industries, consider the 
mechanisms of its adaptation to technological challenges on the basis of research of employers ' 
opinions and offer a conceptual approach to solving the existing problems. 
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2 THE MECHANISM OF TARGETED TRAINING AS A BASELINE FOR LONG-
TERM HUMAN CAPITAL DEVELOPMENT 

Among the fundamental mechanisms of long-term human resource planning and development in the 
strategic industries the «Procedure for the implementation of the state plan of training the personnel 
with secondary vocational and higher education for the organizations of the military-industrial complex 
for 2016-2020» should be noted. 

In accordance with this document, two planning cycles are implemented. The first cycle (strategic) 
covers 5 years. The second (two-year) cycle is actually planning for 1 year ahead.  

The educational process is carried out according to a certain list of training areas and groups of 
specialties demanded by modern employers. This list is approved by the Ministry of science and higher 
education of the Russian Federation. 

Organizations – representatives of strategic sectors of the economy develop applications containing 
long-term staffing requirements (planning horizon of 5 years) in the context of levels of education on the 
basis of training areas’ lists for secondary vocational and higher education. These applications are sent 
to large state industrial holdings (such as the Ministry of industry and trade of the Russian Federation, 
the Roscosmos State Corporation for Space Activities and the Rosatom State Corporation).  

On the basis of the submitted applications from the enterprises, the state industrial holdings form a 
consolidated need for personnel for a 5-year period and transmit this information to the Ministry of 
science and higher education of the Russian Federation.  

The Ministry of science and higher education of the Russian Federation then transmits information on 
the need for training to universities and colleges for consideration in strategic development planning. 

At the same time, within the framework of the two-year planning cycle, the Ministry of science and higher 
education of the Russian Federation annually (1 year before the recruitment of applicants for training) 
sends information about educational organizations to the state industrial holdings, indicating the 
educational programs in the specialties and areas of training of secondary vocational and higher 
education. 

Further, within the framework of a two-year planning cycle, enterprises send proposals to state industrial 
holdings on the required number of citizens accepted for training to procure the activities of these 
organizations in the next calendar year. After that, the generalized demand from the holdings is 
transferred to the Ministry of science and higher education of the Russian Federation. In the generalized 
offers the full name of Federal Ministry or the state corporation, full names of the educational institutions, 
codes and names of specialties in education, forms of training and the quotas for training are specified. 

On the basis of the received proposals, the Ministry of science and higher education of the Russian 
Federation forms the total volume of admission control figures (the total number of students, training of 
which will be carried out from the state budget), and establishes the task of the state plan of training in 
the interests of industrial enterprises from the strategic sectors of the economy. 

Applicants for the so-called targeted training (within the framework of the state plan) conclude a bilateral 
or trilateral agreement with an industrial enterprise and a university, that assumes the obligations for 
employment and work for three years at a particular enterprise. In turn, the industrial enterprise 
undertakes obligations on financial support of the student, organizing the practice and provision of the 
additional competences necessary for work within a career trajectory. 

Directly in the year of recruitment of students in the framework of a two-year planning cycle, information 
on the established task of the state plan is sent by the Ministry of Science and higher education to the 
state industrial holdings and, further, is transmitted to the enterprises with details on the number of 
places for each enterprise, indicating the codes and names of training areas.  

Industrial holdings carry out the distribution of tasks of the state plan between the organizations under 
their jurisdiction and transmit information about this distribution to the Ministry of science and higher 
education, which brings the information to educational organizations.  

After the completion of the admission campaign, educational organizations transmit information about 
the number of citizens enrolled in targeted training to the Ministry of education and science of the 
Russian Federation. Annually the statistics about the development of the educational trajectory of 
students, as well as about their employment is collected.  
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The practical application of this mechanism of human capital development has shown some 
effectiveness over the past 4 years, but the percentage of plan execution varied significantly (from full 
implementation to failure by 60 per cent or more in a number of areas of training). 

The main reason for the underperformance was not the shortage of students or their low motivation to 
study, but the effectiveness of personnel planning of industrial enterprises. A significant number of 
planned vacancies have not been filled owing to the lack of actual need for employees. 

3 METHODOLOGY AND RESULTS 
In order to get a better understanding of the HR-planning processes in strategic sectors of the Russian 
machine building industry during the transition to industry 4.0. a series of in-depth interviews were 
conducted with representatives of HR and TnD departments of the leading state-owned enterprises (14 
organizations in total).   

Aggregation of the obtained data provides the insight into a number of important problems: 

1 in the field of long-term and medium-term personnel planning: 
o lack of modern effective mechanisms of personnel forecasting in the conditions of the modern 

labor market; 
o limited opportunities for long-term planning of human resources development for all categories 

of employees, taking into account the change of technology; 
o growth of the "black swan" factor importance within the planning horizon exceeding 3 years; 
o variability of sources of attracting competencies, which complicates the processes of goal-

setting (staff development within the company, hiring from the labor market, ordering through 
the mechanism of targeted training in universities and colleges) 

o difficulty in building an integrated map of the company's competencies and the mechanism of 
modeling their changes 

2 in the field of staffing 
o low popularity of working professions and engineering specialties; 
o outflow of talented specialists to non-governmental commercial organizations; 
o limited ability of educational organizations to train personnel in accordance with the required 

set of competencies for the latest digital production, primarily in working professions; 
o significant staff turnover among young employees; 
o low involvement of students in applied project activities; 
o shortage of housing necessary to fulfill the requirements of young prospective employees and 

their families in remote areas where production platforms are located.  

As the main mechanism of adaptation to the changing needs in competencies the surveyed enterprises 
noted the transition to competence planning, that implies segmentation of competencies by stages of 
the production cycle and the value chain. The respondents claim that the most important factor of 
success is a close integration with educational organizations and fundamental theoretical training 
combined with the possibility of training in short intensive courses that allow to master specific applied 
competencies. According to the data obtained, comprehensive measures to form a strategic personnel 
reserve should include: 

o implementation of career guidance industry events; 
o foundation of basic departments in educational institutions; 
o active involvement of students and employees of educational organizations for joint research 

and development; 
o equipment of specialized classrooms for projects execution within the buildings of educational 

institutions-partners; 
o improvement of systems of adaptation of new employees in the framework of mentoring; 
o financing participation of young employees in various conferences, seminars, research 

networking etc.; 
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o development of corporate culture that encourages the introduction of new approaches and 
changes; 

o appointment of scholarships and grants for special achievements in priority areas of enterprise 
competence development. 

As the main mechanism for the personnel competencies’ development the representatives of HR-
departments noted the involvement in the formation of educational programs, including the participation 
of corporate universities and industrial practitioners. Although the principles and approaches to strategic 
planning of prospective competencies and approaches towards the risks’ reduction were not presented 
by the interviewees. The obtained data determined the need to develop a conceptual framework to the 
development of human resources and the educational paths for future staff members. 

4 CONCEPTUAL FRAMEWORK  
Knowledge of the organization is an intellectual economic resource, the features of which are: 

• self-generation; 
• two types of media (animate – employees of the organization, inanimate – intelligent information 

technology); 

• the possibility of dissemination in different forms through different technologies; 
• the ability to increase economic efficiency, economic value added of the economic entity. 

The system of knowledge in the organization is a set of types of knowledge that differ in levels of 
management, areas of activity, media, content, forms of representation, methods of fixation [1], [2]. 

Issues of long-term and medium-term personnel planning are an integral part of the company's activities, 
one of the important business processes. The study showed that companies - representatives of 
strategic industries pay considerable attention to this issue, but do not have a unified methodological 
and methodical approach to solving the challenges of accelerating technological progress and 
obsolescence of knowledge. At the same time, all survey participants noted that the main goal of their 
companies is to create new values for stakeholders. 

The concept of value creation (M. Porter's value chain [3]) is the most well-known and currently 
applicable concept that integrates ideas of competitiveness, value creation of products and services, as 
well as the enterprises that produce them. 

In accordance with the value chain, the main activities of the enterprise include: 

1.1.  incoming deliveries, 
1.2.  basic production processes, 
1.3.  outgoing deliveries, 
1.4.  marketing, 
1.5.  sales and service. 

In turn, supporting activities aimed at supporting core activities include: 

2.1. logistics, 
2.2. technological development, 
2.3. human resource management, 
2.4. enterprise infrastructure, 
2.5. relations with authorities. 

As an example of knowledge management (including planning), we considered the element "basic 
production processes". As a n integral part of this element, systematic knowledge management work is 
carried out to ensure the production capacity and production of products with specified cost and quality 
characteristics in a timely manner, as well as continuous improvement of this process [4], [5], [6]. 

These tasks are traditionally solved by the main production workers directly in the workplace. However, 
taking into account the development of digital technologies the main work shifts to engineers and 
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technicians (primarily designers, technologists and specialists involved in the organization of 
production). 

In addition to the traditional engineering tasks, they also solve many different problems associated with 
minimizing production costs. A number of tasks is solved by use of elementary algorithms, which are 
reduced to the simplest arithmetic operations. However, there are tasks that are solved by more complex 
algorithms, in particular, the problem of analysis of technical and economic indicators of production 
processes.  

The identification of staffing needs through the value chain lens in the long-and medium-term scenarios 
provides a basic, consolidated landscape of needs.  

A more detailed understanding of deficits requires immersion in the knowledge required by individual 
blocks. Unlike skills, in the modern digital environment knowledge acquires full autonomy from the 
subject - their carrier. This property determines their stability, and ability to plan the development of 
corporate competences on the basis of knowledge growth [7], [8], [9], [10]. 

Financial knowledge is the knowledge of financial relations arising in the process of working with other 
legal entities and individuals. The fact of functioning of the enterprise assumes existence of such 
knowledge. They arise in the process of formation and use of property and sources of its financing, in 
the process of implementation of the main and other activities, as well as in the process of distribution 
of financial results, including their direction for certain purposes. 

Production knowledge reflects the technological purpose associated with the production of products that 
meet the requirements of the market in terms of quantity, quality and delivery time [11]. 

Marketing knowledge is the knowledge of activities to promote goods (services) to the market in order 
to meet the needs of customers and profit [12]. 

Knowledge of personnel management is aimed at providing the organization with high-quality personnel 
(able to perform its labor functions) and its optimal use [13], [14]. 

Knowledge of information technology - is knowledge of information technology and technical means in 
the management of the organization [15]. 

It is obvious that knowledge is always fixed on a certain medium (at the same time this medium can also 
be an individual). The next task after the key knowledge needs are identified is the planning of the 
knowledge subjects. Therefore, another important classification includes types of knowledge carriers. 

Individual knowledge is the knowledge formed by the subject to solve a professional problem [16]. 
Knowledge formed as the result of collective activities to solve a professional problem by a group of 
experts is a group of professional knowledge. Individual and group professional knowledge can be 
accumulated in the knowledge base.  

Also, when planning staffing needs, it is important to understand the type of knowledge that an 
organization needs and that employees need to have in order to meet organizational development 
challenges. Thus, the classification should be supplemented by a category of "content of knowledge": 

Conceptual knowledge refers to the description of concepts, objects and processes of activity. 

Methodological knowledge is the methodological principles and approaches to solving professional 
problems. 

Methodical knowledge is required for solving of professional problems or its individual components 
within a specific methodology. 

Situational knowledge describes the knowledge developed and formalized as a result of solving 
problems in a particular situation. 

Reference knowledge includes materials that must be memorized with constant reference to them and 
can be claimed from various sources. 

Orienting knowledge – standards of existing achievements at the international level. 

Knowledge always has a psychological aspect, in particular, how (with the help of which senses) a 
person receives information, and how he represents it for himself. Thus, another feature of the 
classification is the form of knowledge representation. 
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Formalized knowledge is knowledge in the form of mathematical formulas, text – in the form of text, 
auditory – in the form of sound, visual – in the form of artistic images, kinesthetic – in the form of 
animations, complex knowledge includes a set of these forms of knowledge. 

The complex form of knowledge representation combines several homogeneous forms at the same 
time, for example, text and auditory, kinesthetic and visual, etc. 

A way to capture knowledge data is important for planning knowledge needs in short and long run. 
Based on this condition, it is necessary to complement the proposed classification with the sign "method 
of fixation". 

Hidden knowledge is inextricably linked to individual experience [17]. It can only be transmitted by 
personal contacts, in the form of "do as I do" recommendations or through special knowledge extraction 
procedures. As a rule, hidden practical knowledge is essential in the decision-making process. 

The accumulated experience can be presented in the form of methods, instructions, guidelines, 
recommendations for action. Explicit knowledge is articulated, documented. 

5 CONCLUSIONS 
Summarizing the presented approach, we want to point out the problems of presented framework 
implementation, which haven’t been solved yet. Multi-stage and detailed description of the knowledge 
areas through the sections of the value chain and further classification according to the types of 
knowledge, the nature of their transmission and relationship is a process that requires developed HR-
skills and significant resources. Our research has shown that most enterprises face similar problems. 
Therefore, the further direction of the research can be the formation of a single industry classification of 
knowledge and competencies, at least in the most urgent areas of digitalization and changes in 
production processes and business processes. It is also necessary to determine the basic theoretical 
knowledge and soft skills that are needed for the long-term competitiveness of the individual in the labor 
market and that cannot be mastered through short-term courses, and therefore should remain the 
prerogative of the basic level of education provided by the state education system. 
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