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Abstract. In the modern Russian economy, the level of development of the
industrial sector continues to be quite low. A wide range of reasons can be
identified for this, one of which is the historical background of the formation of
industry in 70–80s. But it is important not only to understand that this area
requires certain innovations, but also to evaluate the further creation of its
development in order to improve the economic growth of the country as a
whole. At the same time, the degree of influence of RandD in industry should
not be underestimated. As concerns directly the prospects of the RandD sector
of the national industry, it is determined by the following trends: insufficient
implementation of RandD potential; - reduction of intellectual potential;
increased labor intensity; institutional transformation, changing of the forms and
specialization of the subjects performing the work. In this context, there is an
objective need for modernizing management mechanisms to streamline complex
interactions between production and research structures. This study evaluates
the development of the RandD sector of industry in Russia.
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1 Introduction

The industrial sector has long played a decisive role in the economy of any country,
allowing it to increase indicators and economic potential. Since Soviet times, the
growth of industry has been a key factor in replenishing the state budget. This was due
to regular modernization and development of the technological structure as a whole.
But since the 90s, the Russian industrial sector has demonstrated a negative increase in
indicators. The growth rate of industrial enterprises has decreased every year, while
foreign countries, especially China, Japan and the United States, have showed positive
dynamics in industrial production, resulting in stable economic growth.

The potential of the Russian industrial complex has not been fully used. Tech-
nologies are insufficiently improved, or lag behind foreign analogues, resulting in
import substitution. In our country, when there is a huge scientific and technological
potential, the quality and properties of products are not improved, due to which these
indicators directly affect the growth of Russia’s GDP. The technological capacity of
industrial enterprises in Russia continues to develop at too slow a pace in the inno-
vation sphere: long-established work patterns are used, which is unacceptable in the
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conditions of regular development of innovative technologies. The market economy
dictates its own rules of competition, in which the domestic industrial sector occupies,
unfortunately, not the leading position. An objective assessment makes it possible to
conclude that equipment is not upgraded at the enterprises with sufficient speed, some
technologies have long been outdated and replaced by innovative analogues; produc-
tion efficiency is not used at full capacity, despite the fact that improving productivity
and product quality can be performed without attracting large additional resources.

The authors have worked out a new innovative evaluation strategy that addresses
the issues of the duration of production of an innovative model and the RandD cost
(planned and actual) of domestic industrial enterprises. The proposed method shows its
effectiveness at all stages of development, which will improve the work and, of course,
increase productivity in the industrial sector. The impact of contracting work at the
RandD planning stages has also been analyzed in the research, since, according to the
authors, this approach has not been fully studied or given sufficient importance.

As mentioned above, in recent decades the country’ industrial development has
declined, namely the RandD sector, a key sector, according to the authors. It was then
that the issue of the development of innovative activity in this area became the most
important and attracted the attention of researchers and practitioners. It becomes clear
that if global changes in the equipment of modern industrial plants are not made, this
could lead to a negative increase and further decline of the main economy-forming
segment [4]. But it is important to understand that not only new equipment will help
bring industry to a positive increase, but also competent modernization in the mech-
anism of RandD management and development, not only in particular cases, but also
on the whole.

The study of this problem has been conducted, and the reasons that hinder the
process have also been identified for a long time. However, all measures to eliminate
them have not brought expected results, which makes it possible to assume the need for
a deeper reformation, starting with the process of RandD creating. Not only obsolete
equipment and the lack of cardinal innovations slows down the development of
industry, but the approach and management scheme itself is ineffective.

2 Methodology

The authors studied the possibilities of improving research and development of the
national industrial sector. The economic characteristics of RandD developments were
worked out and an innovative approach to improving the work of low-tech industrial
enterprises was proposed. The processes of RandD, experimental and technological
development at low-tech industrial enterprises were analyzed. The key points of the
analysis are: stages of RandD implementation and development in Russia’s industry,
Russia’s industrial sector modernization assessment, importance of RandD process
diversification, planning stage for the implementation of RandD at a low-tech industrial
enterprises.
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3 Results

In the process of the research, the authors formed an effective technological model that
affects the process of developing new approaches in the field of RandD at industrial
enterprises, including the dynamics of the duration and cost of stages for low-tech
enterprises under the conditions of using the new planning stages proposed by the
authors. This area of planning, divided into 13 stages, allows low-tech enterprises to
make more accurate RandD forecasts, calculate not only labor costs, but also consider
the financial aspect, which undoubtedly plays a key role. As for the duration of the
stages, the development often becomes “outdated” at the time of release of the pro-
totype, due to the long time intervals at each level. As a result, the development ceases
to be innovative, and its demand drops to zero. The proposed analytics of the duration
of the stages from “pilot project” to “operation” gives a clear idea of the possible results
obtained with a minimum error.

As mentioned above, the industrial sector is one of the main sources of country’s
budget replenishment and a source of economic growth in general. Stable economic
growth and the level of Russia’s GDP directly depend on the level of the industrial
turnover coefficient. In the industrial sector, the key factor is undoubtedly the level of
innovative equipping of production, and directly the research and development work
itself. It is this indicator that can be equated to the fundamental one when calculating
the development coefficient of the national industrial sector. That, in turn, affects
leadership in the competition between the world’s largest industrial powers. Evidence
of the above can be provided by statistical data on the development of innovations in
the industrial sector, namely in 2016, a negative increase of 1.5 points in terms of
investment in research activities in the industrial sector [7]. This was the impetus for
innovations and increasing the efficiency of enterprises, starting with the discovery of
great potential in scientific field.

The result of this outcome of events could be a number of aspects related to the
“boiler” approach in the study and implementation of RandD in industrial production.
Most Russian industrial plants, as mentioned above, prefer to operate according to the
methodology that has been worked out for years. Often there is a certain consistency in
the interaction of intermediate structures, namely, contracts with long-established firms,
institutions, research institutes. This is rather a historical trend that is difficult to
overcome in the innovation process, since the mechanism for introducing new devel-
opment is more or less well-established. One way or another, according to the authors,
in the event of “leaving the zone of comfortable” cooperation with “old” contracting
enterprises, the industry of the Russian Federation can certainly claim higher perfor-
mance indicators of innovative developments. The effectiveness of the new subcon-
tracting is undeniable. In order for industrial enterprises to reach a new level of RandD
development, fundamental changes are needed precisely in the structure, it is also
necessary to use absolutely all the existing potential of domestic developments [8]. It is
the so-called “pattern” in the implementation of RandD at domestic enterprises that
creates a barrier to improving the economic situation. Though this way of imple-
mentation is already familiar to our industry, it is not payed due attention by
researchers.
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4 Discussion

It is necessary to analyze several essential factors that affect the dynamics of industrial
enterprises’ production efficiency. The main point is benchmarking. This implemen-
tation approach is based on competitive parity. This approach is relatively new for
domestic industry, and has been active for the last 40 years, which is relatively short for
the industrial sector. Competition has become an important moment in the progress of
RandD with the transformation of our economy to a market one [3]. An open database
of statistics from competing enterprises is certainly an encouraging element in the
process of developing a new product. Sometimes the appearance of a modernized
product from a competing company is an impetus for new developments and
improvements in production. This is an undeniable advantage of the market system
where industrial enterprises operate. But a logical question arises as to how important it
is to take into consideration the factor of the economies of scale in planning the
development of each stage for small enterprises, since its significance in considering
the largest industrial plants is undeniable. Once again, the question arises of how
important it is to diversify enterprises by scale in the RandD process to conduct the
most accurate forecast of the cost and duration of the stages [2].

The “benchmarking” method, built on planning RandD budgets on the basis of
competitive parity, is considered to be most effective for markets with a pronounced
innovative competitiveness factor. Largest global industrial holdings operate on this
basis today. Apologists of the presented method of dividing the stages of RandD
planning can point to its effective applicability for both large and small - medium
industrial enterprises. Of course, one should take into account the error associated with
individual industries, but on total assessment, and the collection of analytical data, the
method demonstrates high correctness. It is important to understand that the coefficient
principle of budgeting has a weak side - it does not take into account the “economies of
scale”. However, an error of 5–9% will not significantly affect the proposed method-
ology [5]. 1% of RandD expenses at a large enterprise can bring 7% of gross profit rise,
while the same 1% at a small enterprise can bring only 1.2%. The indicators can be
affected by both external and internal factors, such as the political situation in the
country, indicators of wear resistance and modernization of equipment, purchasing
power and demand for manufactured products or raw materials. All these and many
other factors can easily affect the increase or decrease in indicators [6]. The situation is
rather unstable.

After analyzing, the authors have proposed a method that will help to identify the
cost and duration of implementation of an innovative product at the earliest stages of
calculations with a minimum error. So, it was proposed to form 13 independent stages
from the “task statement” to the “accompanying documentation”, which will help more
accurately determine the prospects of an innovative project. If the monitoring base of
large enterprises determines the levels of RandD investment of the industry leaders (or
the industry average), then for small innovative enterprises it is the budget of com-
peting projects. This model demonstrates the logical way of innovations implementa-
tion at industrial enterprises and helps to prioritize the budget distribution at all stages
of RandD planning and implementation. Table 1 shows a chart that allows you to
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evaluate the duration of putting into the production of an innovative project at low-tech
industrial enterprises. The most capacious process, as expected, is the production start-
up and creation of a prototype. Of course, this stage is the main one, since it will give
clear answer on how effective the innovative project is. The methodology also allows
making cost assessment of the above stages. The authors’ calculations revealed that the
most expensive stages are “prototyping” - 14.5%, “production start-up” - 22.1% and
“operation” - 46.3%.

In the industrial sector of the economy, large organizations tend to use the network
model of RandD planning. On the basis of this method, calculations of co-financing of
each of the proposed stages of innovative development are carried out separately [9].
The scope of RandD application in industry is one of the widest, so along with internal
funding, the receipt of financial flow from external sources is essential. External
investments are attracted on the assumption of the initial advance project of the
innovation model, so calculations correctness of the stages cost and duration is the key
point in assessing the effectiveness of an innovation project. This may lead to some
inconsistency, because RandD planning budget includes co-financing from some
external entities, but the recipients are the external enterprises themselves, whose
domestic economic activity is not reflected in the budget. This kind of phenomenon
causes many scientists to doubt the quality of the effectiveness of the already finishing
model.

Table 1. Empirical base of planning of average values of the RandD stages duration at a low-
tech enterprise, %

Empirical base of planning of average values of the RandD stages %

Pilot project 8,56
Intellectual property objects 2,4
Research 4,6
Specification 1,6
Prototyping 3,1
Pilot sample 15,7
Design documentation 7,6
Process innovation 14,2
Feasibility study 1,2
Patenting 6,4
Production start-up 22,9
Operation 7,24
Accompanying documentation 4,5

Source: authors.
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5 Conclusion

When using the network distribution model proposed by the authors, a number of
contradictions may arise, namely, the possibility of underestimating the cost of RandD
development stages in the interests of the customer. When it comes to the contractor, in
this case, on the contrary, the cost can be artificially inflated [10]. As for the per-
formers, as a rule, the selection goes through tenders, and the approval of the price is
based on the assessment of the lowest and highest cost of the specified work. This
sampling policy complicates the contours of network interaction, the task of attracting
external investors to RandD, though the largest financial injection often comes from
them. In addition, the process of coordinating the work of performers at each of these
13 stages is becoming more complicated. In this planning method, a number of con-
troversial areas of interaction are observed, namely design bureaus, universities, the
administration, the RandD departments of industrial enterprises themselves, the Inno-
vation Support Fund, etc., which displaces the network control center [2]. The RandD
departments of industrial enterprises and Universities take the first place. With this
consideration of the situation, it is the only case when the above entities interact in the
process of the development of this separation technique in RandD developing and
implementing at an industrial enterprise. The chosen interaction scheme may differ
because of various factors. Among them: type of company’s activity, initial assigned
budget, subcontracting, the innovative impact of RandD and implementation func-
tionality on production, urgency of the implementation of innovative development,
namely the period from “pilot project” to “operation”. Surely, it is important to con-
sider a number of external factors beyond control of the industrial enterprise and even
the state [1]. Thus, summarizing the results of the study, we can confidently confirm
that the proposed methodology for the development of RandD at industrial enterprises
is of high efficiency. It may also contribute to our country’s industry in competition
with developed countries.
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