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Abstract—The current state of the Russian engineering industry is analyzed. Pathways for innovative devel-
opment are noted.
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Fig. 1. Dynamic index D of the engineering industry over
the period P (from 2019 to January 2021): Q1, Q2, Q3, Q4,
first, second, third, and fourth quarter, respectively. 
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The current global economic and industrial crisis
may be traced to economic and political factors and
also to the destructive effects of the COVID-19 pan-
demic, which has aggravated existing economic prob-
lems, disrupted supply chains, and generated a short-
age of microcircuits for the production of computers
and high-tech equipment.

These factors have affected the Russian engineer-
ing industry, traditionally a source of economic inno-
vation in Russia. Products of this sector include trucks
and cars, airplanes, power systems, machine tools,
and industrial machinery. In the Fourth Industrial
Revolution, The engineering industry is critical to
Russia’s market position as a source of innovative
products.

In the present work, we analyze the current state of
the Russian engineering industry and identify path-
ways for its innovative development in unfavorable
economic conditions [1–6]. First, we consider the
recent development of the sector (Fig. 1).

The development of the engineering industry over
the past year has been extremely uneven. Overall, out-
put declined in the second and third quarters of 2020,
when national quarantines associated with the pan-
demic were most severe. In the second quarter, the
dynamic index fell to −18.3. This was followed by a
rise to low positive values: 1.4 in the third quarter and
5.6 in the fourth quarter. In January 2021, the index
fell to 3.8.

As already noted, the engineering industry is vital
to the Russian economy. Its contribution to total Rus-
sian industrial output has been estimated at around
6%. In addition, this sector accounts for a larger share
of the gross domestic product (GDP) than any other.
However, serious problems obstruct its development
(Fig. 2).
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We now consider these problems in turn.
(1) Poor condition of the existing equipment. In

practice, worn equipment means low efficiency, poor
compliance with machining tolerances, and frequent
faults and failures, with accompanying downtime and
repair costs.

The solution is to modernize the existing stock of
machine tools and machining centers and organize
effective maintenance schedules. Note that modern-
ization of production equipment is a key aspect of
innovative development, since it improves output and
product quality [1, 2].

(2) Insufficient automation of production. Like the
modernization of equipment, the introduction of
automated control systems in recent decades must be
3



754 MYL’NIK, GOLOV

Fig. 2. Key problems impeding the development of the
engineering industry. 
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regarded as an essential aspect of innovative develop-
ment [3]. Such systems permit radical improvement in
production efficiency, automation of laborious rou-
tine functions previously performed by staff, and also
increase in output and in product quality. In addition,
such systems lay the basis for the digital transforma-
tion of the enterprise and the creation of a digital infra-
structure [4, 5].

(3) Shortage of highly qualified staff. In our view,
the remedy is the collaboration of industry and univer-
sities in organizing targeted training programs and also
active recruitment of engineers by industrial enter-
prises. The curricula should be developed jointly by
middle management at the enterprise and experienced
university specialists so as to cover the competencies
required in a specific shop or subdivision of the enter-
prise.

(4) Wasteful energy use. Such inefficiency is largely
due to the poor condition of the equipment. In addi-
tion, enterprises completely lack energy-conservation
policies, as a rule. In the long term, a systems
approach to improving energy efficiency will result in
energy conservation. One option is energy manage-
ment, an interconnected set of organizational mea-
sures and energy-saving technologies.

Adoption of energy management implies the intro-
duction of energy-saving technologies in most pro-
duction processes at the enterprise. In addition, man-
agement is able to monitor and assess the current indi-
RUSSIAN
ces of energy conservation and energy efficiency,
within individual shops and subdivisions and over the
enterprise as a whole [6].

CONCLUSIONS
We have considered the main problems hindering

the development of Russia’s engineering industry and
outlined pathways to innovative development of the
sector. In the light of the current economic and indus-
trial crisis, the resolution of these problems will
depend on state funding and also the participation of
private and state investment companies. In our view,
such measures will permit dynamic development of
the engineering industry, setting the stage for the digi-
tal transformation of its enterprises.
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