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Labor potential of engineering personnel in the russian oil and gas region:
problems of development in the system of secondary professional education
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Abstract

The article studies urgent issues of development
of the labor potential of engineering personnel
and the role of secondary vocational education
system. The consideration of the theoretical
foundations of the «development of labor
potential» concept became the basis for the
formation of the author's vision of it as an
irreversible and purposeful change in the
consciousness and actions of workers, resulting
in a new quality. The study of the peculiarities
of the development of the labor potential of
engineering personnel on the example of the
Tyumen Region has shown that the system of
secondary vocational education in the Region is
aimed at creating conditions for reducing the
existing gap between the knowledge received by
students under educational programs and the
knowledge required by business and the market.
The revealed problems have served as a basis for
formation of offers on the environment creation
directed on the formation of conditions of
development of labour potential of engineering
personnel in the system of the intermediate
vocational education of the Tyumen Region.

Palabras clave: Labor potential, development,
problem, education, engineering personnel,
secondary vocational education.
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AHHOTAIHUA

B cratee wm3ydaloTcs akTyaldbHBIE BOIPOCHI
Pa3sBUTHA TPYAOBOTO TOTCHIHANA WH)KEHEPHBIX
KaJpoB u  poid CUCTEMBI CpeIHero
npodeccroHanbHOTO 00pa3oBaHUs.
PaccMmoTpeHne TeopeTHYeCKHX OCHOB IOHSTHSA
«pa3BUTHE  TPYIOBOTO  IOTEHIHAlay  CTal
OCHOBOH (opMHpOBaHMSI aBTOPCKOTO BHICHUS
€ro Kak HeoOpaTHMOro M IieJeHAIpPaBICHHOTO
U3MEHEHHUS B CO3HAHUH U AEHCTBHIX PaOOTHUKOB
B pe3yJbTaTe KOTOPBIX BO3HHKAET HOBOE UX
KadecTBO. l3yueHWe OCOOCHHOCTEH pa3BUTHSA
TPYAOBOTO TOTEHIIMAa HHKCHEPHBIX KaJpoB Ha
npuMepe TrOMEHCKOW O00NacTH TOKa3ad, dTo
cucreMa CpeqHero po¢heCCHOHATHFHOTO
oOpa3oBaHUs 007acTH HAIpaBICHA HA CO3JAHHE
YCIIOBHH COKpAIIEHHs CYIIECTBYIOIIETO pa3phbiBa
MEXIy 3HAHWUSAMH, NOITy4aeMbIMU CTYyJICHTaMHU B
pamMkax  0oOpa3oBaTeNbHBIX  IPOTpPaMM, U
3HaHUAMH, HEOOXOJMMBIMH OW3HECY M PBIHKY.
BrusBiieHHBIE TTPOOIEMBI TTOCTYXKHJIM OCHOBOM
(opMuUpOBaHHS TPEIJIOKEHUH 10 CO3aHHIO
cpelsl, HampaBieHHOH Ha  (opMupoBaHHe
YCIIOBHI  pa3BHTUS TPYIJOBOTO  ITOTEHIHAJA
WH)KEHEPHBIX KaJIpOB B CHCTEME CpPEIHEro
npodeccHOHATBHOTO 00pa3oBaHus THOMEHCKOM
obnacru.

KiloueBble ciaoBa: TpyaoBOH IOTEHIMAI,
pasBuTHe, mpobiiemMa, 00pa3oBaHUEe, HHXKEHEPHBIE
KaJphl, cpenHee npodeccronansHOE
oOpa3oBaHue.
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Introduction

The issue of developing the labor potential of
engineering personnel and the role of
engineering education in the modernization of
the Russian economy is caused by large-scale
changes in the Russian economy, which is based
on the system program of economic development
of a new technological generation (digital
economy). Engineering education in Russia
simultaneously faces ever-increasing
requirements (Figure 1), but at the same time the

XX century:

specialization in
engineering

the concentration of
high technology in
large corporations

turning the
engineering into a
mass profession
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use at many enterprises of inefficient and
outdated technologies and formats of production
organization, outdated equipment, low level of
labor productivity and other factors are obstacles
to its reform and modernization (Zhuravleva
E.A., 2013; Mayer V.V., Kolesnik E.A., 2018;
Shatalova N.I., 2018; Vaganova O.l., Smirnova
Z\V., Sirotyk S.D., Popkova A.A., Kolesnik
E.A.,2019).

XI century

the increasing importance of innovation in the
economy and the rapid development of
technologies, the constant increase in their high
technology, increased requirements for the basic
education of engineers, the quality of their
intellectual and organizational abilities

the growing role of small and medium-sized
innovative companies in the modern high-tech
economy increases the requirements for the
universality and breadth of training of an engineer
who acts as a scientist, expert and manager, which

expands his area of responsibility

Figure 1. Requirements for engineering education in Russia» *
*collected by the authors according to the sources (Mayer V.V., Kolesnik E.A., 2018; Shatalova N.I.,

At the same time, while performing the
significant task of training qualified workers,
employees and specialists of the middle ranking,
the  intermediate  vocational  education
(hereinafter - IVE) is aimed at improving the
intellectual potential of the young generation, its
cultural and professional development in all
major areas of socially useful activities. The
development of labor potential is based on the
needs of society and the state, as well as meeting
the needs of the individual to deepen and expand

2018)

education (Osipova L.B., Kolesnik E.A., Goreva
O.M., 2018). An indispensable element in the
formation of labor potential is its quality
improvement and achieving compliance with the
requirements set by business and the market.

In this regard, the issue of labor potential
development and competence formation in
accordance with increasing requirements is
becoming more and more relevant.
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Back in 2011, at parliamentary hearings on the
"Development of engineering education and its
role in the technological modernization of
Russia”, topic D. Medvedev said that about
200,000 engineers recieve diplomas annually in
our country. But the modern economy
chronically lacks representatives of this
profession.

That is why the intermediate vocational
education plays a special role in the education
system established in Russia. On the one hand, it
provides training for competitive middle-ranking
specialists with the skills of an employee of a
certain profile and the possibility of obtaining a
higher professional training, and on the other
hand, the professional development of the future
specialist's personality in the process of acquiring

knowledge and competencies in accordance with
the choice of specialty, individual abilities, social
demand and the government's need for qualified
specialists.

In connection with the above, the purpose of the
study is to identify problems in the development
of the labor potential of engineering personnel in
the center of the Russian oil and gas region
(Tyumen region), which have an impact on the
formation of the economy of the new
technological generation in the region.

According to statistical data, the share of highly
qualified workers and middle-ranking specialists
in the structure of the labour market is about 45%
on average. Figure 2 shows the number of the
Russian labor force by education level.

2016 year

2015 year

2014 year

2010 year

14715

4711

04

0 5000 10000
= Do not have a basic general education
M Secondary education

® Mid-level professionals

15000 20000 25000 30000

® Basic general education
m Skilled workers

m Higher education

Figure 2. Number of Russian labor force by education level, thousand people*
*according to the data from the Federal Statistics Service of the Russian Federation (Labor and
employment in Russia, 2017)

The share of employed skilled workers and
middle-ranking specialists in the total number of
those employed by level of education also tends
to gradually increase, amounting to 45.1% in
2016, 45% in 2015 and 44.9% in 2014. In
comparison with the employment of specialists
with higher education, their share in the study
period does not exceed 32%. In the structure of
the employed qualified workers and middle-
ranking contracted workers make 454 %,
workers without any contract - 40,4 %.

The data presented confirm the importance of
qualified specialists for the economic
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development of the country, although the
Russian Federation annually lacks highly
qualified and middle-ranking workers in various
sectors of the economy. The problem is the rapid
ageing of this skilled workforce, which affects
the attractiveness of regions and industries for
investment. Thus, the development of labor
potential and the formation of qualified
specialists becomes particularly important.

Literature Review

The analysis indicates a significant theoretical
and practical elaboration in the development of
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the labor potential of workers for various areas of
the national economy. Various aspects of the
development of labor potential are studied in the
works of foreign (G. Becker (Becker G., 1992),
J. Mintzer (Minzer, J.,1962), T. Schultz (Schulz
T. (1960), M. Blaug (Blaug M.,1994), J. Hentze
(Hentze J., 1997), etc.) and domestic researchers
(Kibanov A.Ya. (Kibanov A. Ya., 2006), Genkin
B.M. (Genkin B. M., 2006), Shatalova N.I.
(Shatalova  N.I.,2003), Bukhalkov M. 1.
(Bukhalkov M.1., 2005), etc.)

In general, they define development as an
irreversible, directed, natural change of matter
and consciousness, which results in a new quality
of the object. It is this concept that unites various
aspects of human development from birth with
the accumulation of necessary elementary
knowledge about the world and its formation
with the acquisition of theoretical and practical
knowledge, skills and abilities and the worldview
formation.

A.A. Zinoviev singles out another aspect of the
development. He notes that the development of
the object is a disclosure of its intrinsic ancestral
potentials; he also notes that the development is
autonomous due to its intrinsic patterns.
According to his vision, the development is
nothing more than an effective system in place to
promote the discovery of human capabilities.
Those capabilities and aptitudes that are inherent
in nature (Zinoviev A.A., 2002). At the same
time, according to the author's vision, the
development is not limited to natural abilities,
they only correct the content of human activity.
In this regard, the development is the acquisition,
in the process of formation of the personality, of
the necessary competences, which are the basis
for the development and improvement by the
employees of their potentials depending on
internal needs and external factors.

N.I. Shatalova considers the development of
labor potential of personality as "a process that
characterizes it and which consists of a system of
transformation of opportunities into reality"
(Shatalova N.I., 2003). Having its limits, labor
potential is conditioned by the abilities and
inclinations of a person (mental, physical,
mental), his or her qualities (moral, intellectual)
and other personal characteristics that give rise to
the inclination and ability of a person to grow
professionally and develop creatively.

The authors analyzed different points of view on
the essence of this concept and formulated their
own vision. Which is to consider the
development of labour potential as an
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irreversible and targeted change in the mindset

and actions of workers, resulting in a new quality.

Thus, the modern Russian science considers the
development of labor potential from the point of
view of its qualitative elements (Kolesnik E. A.,
Stepanov V. G., 2019; Mayer V.V., Kolesnik E.
A., 2018), where the education system has higher
requirements. Its importance in the formation and
development of competencies capable of meeting
the requirements for the quality of labor potential
in the knowledge economy is growing. In today's
business environment, the level of the
development and mobility of the labor potential
of employees is given considerable attention and
certain requirements.

Materials and Methods

From the methodological point of view, the
consideration of the role of the IVE system in the
development of the labor potential of engineering
personnel is conditioned by the presence in the
scientific discourse of various approaches to the
definition of labor potential development,
mechanisms of its formation and measurement
criteria, etc. There are updates regarding the
point of view of the object of research data and
other differences.

For the complex study of this question the
authors used the following basic methods of
scientific cognition:

— the analysis, which allowed separating
the object under study from its
components, properties and features;
the synthesis became the basis for
obtaining new knowledge by combining
the obtained data into a single system;

— the statistical analysis became the basis
for obtaining and substantiation of the
judgment on the dynamics of changes in
the development of the labor potential
of the engineering personnel in the IVE
system;

— the content analysis (analysis of
documents, media publications, Internet
portals, websites, literary sources on the
research problem, including foreign
ones) made it possible to carry out a
subsequent substantial interpretation of
the regularities revealed;

— the survey provided initial sociological
information. The research of the
peculiarities of development of labor
potential of middle-ranking engineering
personnel and qualified workers
(employees) was conducted by means
of a questionnaire survey on the
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example of one of the regions of the
Russian Federation - Tyumen Region.
120 respondents from the middle-
ranking management of the real sector
of the region's economy took part in the
research process.

Results of the Research

The IVE system in the Tyumen Region is
represented by 18 professionals educational
organisations. The purpose of their educational
activities is to ensure sustainable and successful
economic development of the region. According

to statistics, in 2018 there were 24,196 students
in the intermediate vocational education, or 1.06
per cent of the total number of students in the
Russian Federation. It is worth noting a gradual
decrease in the number of students, which
decreased by 12.8% compared to 2017. There has
been a gradual increase in the number of students
enrolled in training programs for skilled workers
(employees) - compared to 2016, the growth was
7%. At the same time, the number of students in
middle-ranking programs is decreasing; in 2017,
compared to 2016, the decrease was 1.4%
(Figure 3).

w
(=]
o
[N

26,3 259 259

2014 year 2015 year

2016 year 2017 year

B Training program for skilled workers (employees)

B Mid-level specialist training program

2018 year

Figure 3. The dynamics of changes in the number of students enrolled in IVE in the Tyumen Region
under training programs for qualified workers (employees) and under training programs for middle-
ranking specialists, thousand people*

*according to the data of the final report of the Department of Education and Science of the Tyumen Region on the
results of the analysis of the state and prospects of the education system development for 2017 (Labor and
employment in Russia, 2017)

Engineering specialties are the most popular
among students. Thus, engineering, technology
and technical sciences are in the highest number
(53.67 per cent), followed by health and medical
sciences (13.56 per cent) and social sciences
(11.92 per cent); humanities are in the lowest
demand — 2.9 per cent (Figure 4).

At the same time, the contingent of students
under training programs for skilled workers and
employees is 5.18 thousand people, or 16.7 per
cent of the total number of trainees, and under
training programs for middle-ranking specialists
— 25.92 thousand people, or 83.3 per cent.

According to Tyumen Labour and Employment
Department estimates, the turn-out of mid-level
specialists and skilled workers (employees) from

www.amazoniainvestiga.info

technical secondary schools will start decreasing
from the year 2019. The turn-out will be 7914
people in 2019 and 7619 people in 2020. Thus,
the decrease by 295 people or 3.9% is expected
during this period. Another problem is that
graduates of the vocational secondary education
system are not intended to work immediately
after graduation. According to our survey, 71%
of graduates are intended to obtain a higher
education. Thus, there is a redistribution of
students towards higher education, while the
labor market requires skilled workers and mid-
level specialists. This tendency makes it possible
to satisfy the demand of employers for mid-level
specialists and skilled workers (employees) by
educational establishments of the vocational
secondary education system.
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Figure 4. Sectoral specifics of specialists training by the regional system of IVE in the Tyumen Region,

* according to the monitoring of the training quality in 2018 (Information and analytical materials on the
results of monitoring the quality of training, 2017)

In the Tyumen Region, the system of IVE has
been restructured to meet the needs of the
region's labour market and promising areas of

economic development. Educational
organizations carry out systematic and
significant ~ modernization of  vocational

education programs in accordance with the
requirements of professional standards of IVE.
The percentage of programs modernized in
accordance with the requirements of WorldSkills
is 80%. Thus, the IVE system of the region is
aimed at creating conditions for reducing the
existing gap between the knowledge received by

students within educational programs and the
knowledge required by business and the market.

The IVE of the Tyumen Region system have
established close cooperation with the leading
enterprises and associations of the industry. In
the course of the training, the theoretical training
of students is consolidated in real working
conditions, where they have the opportunity to
acquire practical knowledge in the installation,
maintenance and operation of modern equipment,
as well as to get a guaranteed job after training.
As a result, the employment rate of graduates in
the training profile is quite good (Table 1).

Table 1. The employment and unemployment rates of IVE graduates, %

Graduate employment rate

Graduates of Graduates of the

Graduates of the

the year 2015  year 2016 year 2017
program: training of middle-ranking 835 775 716
specialists
program: skilled workers (employees) 81,7 75,2 70,4
Graduate unemolovment rate Graduates of Graduates of the  Graduates of the
ploy the year 2015  year 2016 year 2017
program: training of middle-ranking 6.4 108 16.1
specialists
program: skilled workers (employees) 8,4 12,8 17,5
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It is also worth noting a negative trend — a
gradual decrease in the employment rate of IVE
graduates. In 2017, compared to 2016, the
decrease was 5.9 per cent for the training
programme for middle-ranking specialists and
4.8 per cent for the training programme for
skilled workers (employees).

Our analysis has shown that a modern employer
gives preference to other important qualities of
labor potential, which a young specialist should
possess, in addition to the complex of formed
competences. The qualities obtained during the
survey have been ranked according to their
importance (Figure 5).

Vs

Orientation of graduates to study and to acquire new knowledge (26%
of respondents).

The labor potential of specialists that is ready for the market, for
production (23% of respondents).

Creative, creative, communicative and all-round specialists (21% of
respondents).

Formation of labor potential of such a quality that would bring new
ideas into production (12% of respondents).

The quality of labor potential may be limited by solving production
issues with minimal financial costs (10% of respondents).

potential (8% of respondents).

[ Product quality is a criterion for the quality of the graduate's labor ]

Figure 5. Ranking of qualitative characteristics of the labor potential of engineering personnel, according
to a survey of middle-ranking manages of the real sector of the Tyumen Region economy*
*according to the survey data conducted by the authors

It can be concluded that a modern employer
relies on the competitiveness of graduates: today,
a young specialist should not only be a bearer of
knowledge, skills and abilities that are necessary
for sustainable development of enterprises in the
real sector of the economy, but also be abel to
apply knowledge in practice.

The prospective development and improvement
of enterprises in the real sector of the economy of
the Tyumen region provide for the fact that a
future mid-level specialist, skilled worker
(employee) shall have a certain set of
competences. The region economy needs
technicians who are able to carry out the tasks
using high-tech equipment, to make its
maintenance and repair; production line
engineers to perform efficient maintenance of
technological processes; innovative engineers to

www.amazoniainvestiga.info

carry out the development of new technical
products and technologies at an enterprise, and
their implementation into production.

The requirements of the enterprises of the region
real sector of economy for the competence of the
vocational secondary education system graduates
are quite extensive and in practice are not always
feasible. There is still an open issue of getting
competencies formed in the process of training of
young middle-level specialists and skilled
workers (employees) closer to production
capabilities and realities. The regional project
“Young Professionals (Improving the
Competitiveness of Vocational Education)”
(Resolution of the Tyumen regionalc, 2019), the
main activities of which are presented in Figure
6, is intended to fill this gap.

ISSN 2322- 6307




 AMAZONIA

Investiga

Formation of updated material
and technical conditions for
certification using the
demonstration exam
mechanism.

Implementation of a proven
mentoring methodology in
the secondary vocational
education system.
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Creation of the Center for

Advanced Training and 30

workshops equipped with
modern material and
technical facilities.

Implementation of a vocational
training program for the most
popular and promising professions
at the level corresponding to the
WorldSkills standards which will
help to create a professional
human resources.

Figure 5. The main activities of the regional program "Young Professionals (Improving the

Competitiveness of Vocational Education)”,

implemented in the Tyumen region*

* according to the information of the Tyumen region Government on the implementation of the regional
project "Young Professionals (Improving the Competitiveness of Vocational Education)™ (Resolution of
the Tyumen regional, 2019).

Thus, this regional project is aimed at increasing
the competitiveness of vocational education in
the regional labor market, which will create new
opportunities for the formation and development
of such competencies of specialists that will be in
demand by the present-day regional economy.

Bringing the level of engineering personnel
training to a single standard in Russia is designed
to solve the quality problem at all educational
levels. Despite contradictions and problems,
specialists with engineering education are in
demand in the Tyumen Region labour market.

Conclusion

To sum up, it should be noted that a decrease in
the employment rate of graduates of IVE on the
labour market of the Tyumen Region is due to a
decrease in the importance of the knowledge and
skills acquired by students, and as a result, the
value of IVVE and the qualitative characteristics of
the labour potential decrease. In this regard,
achieving compliance of the quality of education
in the IVE system with the requirements of the
modern economy and labor market is one of the
priority tasks that can be achieved by increasing
the labor potential through raising the prestige of
the working professions, the role of employers'
participation in the educational process,

involving IVVE in the system of "turnkey" training.

The prospective development of enterprises in
the real sector of the Tyumen region economy

and the orientation of the region to innovative
development set new requirements for the
regional vocational education system. In this
regard, qualitative changes are constantly taking
place in the system of secondary vocational
education in order to fully meet the future needs
and new challenges of the socio-economic
development of society.
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