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Abstract. In the current economic conditions, the industry is interested in implementing new
innovative processes, products and, consequently, it needs investment. This problem also concerns
the woodworking industry that suffers from a lack of modern equipment that allows for a more
comprehensive use of the available raw materials and proportional quality of the end product. In
order to analyze the situation with each industry (particularly woodworking), an innovative
production system is proposed that is based on determining the level of an enterprise using design
coefficients. Based on this analysis, an appropriate strategy of the company development can be
adopted. The calculated index of innovation activity can constitute a reason for the enterprise to
strengthen its innovative potential and carry out efficient innovation activity.

1 Introduction
Forests are often called the lungs of the planet, and most
of the forest reserves are concentrated in Russia. To date,
Russia owns a quarter of the world's wood reserves [13].
However, the country is far from being the best in global
woodwork trading. The forest industry's share in the
national industry is less than 4% [18]. To date, the
woodwork industry in Russia is characterized by low
efficiency, which affects the economic performance of
the enterprises accordingly and, in general, does not
meet the state's economic interests. There are many
factors hindering the development of the forest industry
[18]. The major ones are:
x high depreciation of fixed assets;
x low investment activity;
x insufficient degree of processing;
x poor quality of all-weather logging roads;
x low competitiveness of the products;
x inefficient use of the working capital.
The development of the woodwork industry is
hindered by the lack of innovative technologies for the
exploitation of the raw and waste wood, the average
share of which in the raw wood is approx. 45% [12].
These technologies do exist and are widely used outside
Russia. For instance, in Sweden, wood processing
reaches 98%, and in Finland 97%.
In the past century, waste wood was used for
producing chip, sawn lumber, split billets, container
assemblies, and other types of end products [21]. Today,
this kind of material is used in different, more versatile
ways mainly due to the innovative development of the
chemical industry. In particular, it is proved that chips
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can be used to produce sulphate cellulose, and charcoal
and activated charcoal can be obtained through
thermochemical treatment [4, 12]. However, chip is a
popular material for decorating kindergartens and
playgrounds and for the production of various composite
materials widely used in the furniture and construction
industries.
Back in 1971, the USSR forest industry had two
main objectives:
x provide for the further development of the
woodwork industry, taking into account the
complex processing of raw wood;
x expand the use of process feedstock in the paper
and pulp industry, chipboards and chip.

2 Relevance
The above objectives remain relevant today.
In order to change the current situation in the
woodwork industry, we need to implement an innovative
approach to its development as the most efficient variant
of providing the home market with domestic production
and increase the degree of processing.
This problematic has been studied by the following
Russian researchers: Z. A. Dikaya, E. D. Shchetinina,
M. V. Egorova, E. P. Amosenko, and others.

3 Research objective
In order to solve the formulated problem, we have
developed and suggested a method for calculating the
innovation activity index for wood-processing
enterprises. The result of implementing the method
should be the adoption of competent managerial
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decisions on introducing innovations. The results of their
implementation include the satisfaction of the domestic
demand (through improving the marketability of
domestic products) as well as increasing the industry's
contribution to the economic development of the regions.

4.

comprehensive processing of wood waste and
low grade raw materials;
5. providing a modern material and technical base;
6. updating and maximal use of the production
capacity;
7. efficient use of the working capital of the
enterprise;
8. introduction of innovations in production and
management.
Of the many factors that affect innovation systems in
production, the main ones in our opinion are: the
productive capacity, the human resources capacity and
the investment potential [10, 11, 15, 16, 20, 23].
Qualitative and quantitative analysis of business
innovation activity measure the ability of the enterprise
to innovate [3, 17, 19, 22].
Based on the data collected on the wood-processing
industry, a calculation of innovation activity has been
made for several enterprises in the industry featuring the
following parameters:
1.Low-waste production.
In the woodworking industry, this parameter is
assessed through the rate of comprehensive utilization of
material ( ɋ u )

4 Theoretical part
Innovating is a set of activities aimed at improving the
efficiency of the production process and the entire
financial and economic activity of the enterprise in
general [2].
In modern conditions, this is mainly done by
increasing the competitive performance of enterprises
through innovative products and processes [1, 3, 5, 7].
As for the innovative products in the woodwork
industry, innovations in assortment policies, raw and
processed materials, fittings, and tools can be suggested
as the most relevant; possible innovative processes
include new production technologies and methods of
production management [6, 8, 9].
The main trend that is commonly considered to be
hindering the innovation activity in the woodwork
industry is the lack of investment in this sector. This is
mainly due to the high risk and the long payback period
of such investments. However, some types of innovating
can be carried out by the enterprises routinely without
much additional investment: improving the marketing
activities, quality of management, and the application
and integration of new methods into the management
system of the enterprise.
A study conducted by the researchers of the Chair of
Economics and Management of Wood Processing Plants
at Saint Petersburg Kirov State Forest Technical
University on a number of plywood-producing plants
showed that the index of innovation activity is rather
low: between 0.298 and 0.395. This highlights the low
innovative ability of the enterprises. The situation in the
wood processing industry is challenging. Therefore, the
Innovative Production System (IPS) taking into account
both the specifics of the enterprise and the external
environmental
conditions
was
suggested
for
implementation in several enterprises.
Each company is a unique open economic system
with its own peculiarities of operation and production.
The innovative changes should, therefore, be
implemented taking into account the peculiar features of
the enterprise and the requirements of the external
environment (the market). The main strategic advantage
of any enterprise depends on the continuous
improvement of its productive capacities through
innovation.
Therefore, the following directions of operation have
been identified in the introduction of an innovative
system:
1. development and implementation of systematic
marketing;
2. research and analysis of new growth areas for the
enterprise;
3. improvement of the organizational and
management structure;

 ɋ u

V0  V d
 
Vs


Vo is the volume of principal products
produced from raw wood, m³, Vd is the output from the
processing of waste from primary products, m³., Vs
where

volume of raw material written off for production, m³.
Thus, it can be assumed that the rate of
comprehensive utilization of raw materials should grow
and the cost of comprehensive utilization of raw
materials should fall. In terms of productive capacities,
to be considered innovative, an enterprise needs to
comply with the following two conditions:
 ɋ u


where

 1   

Vn
 max   
Vc

Vɩ is the profit before corporate income tax

and interest costs,
Vc stands for the costs of production.

2.Availability of the staff engaged in research and
development ( U s ) :
 U s

2

q rd
  
qip
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where qip is the total number of industrial personnel;

U inn

q rd is the number of employees engaged in research and

In calculating this parameter, it should be noted that,
in accordance with accounting rules, the cost of the
equipment is reflected with respect to its residual value.
If the company acquires new equipment that is going to
be directly connected to innovation activity, its cost is
going to be relatively high. Therefore, in order to prevent
distortion of this indicator, it is recommended to account
for all the equipment with respect to its depreciation over
the accounting period using the index method.

U eq

u

 U s  U eq  U ia  U inv ) (8)

The following numerical intervals of the innovation
development activity index can be used to describe and
further choose the innovation strategy: If the innovation
development activity index:
x ranges from 2.41 to 3, it is the advancing
strategy;
x ranges from 1.7 to 2.41, it is the defensive
strategy;
x ranges from 0 to 1.7, use the imitation strategy.
It should be noted that, for calculating the innovation
activity index in the enterprises outside of the
woodworking industry, the formula (8) can be written as
follows:

development.
There are no restrictions on this parameter. It is the
enterprises that decide how many employees should
engage in research and development.
3.The share of equipment engaged in innovation in
the total equipment ( U eq ).



¦ (C

U inn

¦ (U

s

 U eq  U ia  U inv )

(9)

The numeric intervals of the innovative activity index
in this case are going to be somewhat different:
x ranges from 1.41 to 2, the advancing strategy;
x ranges from 0.7 to 1.41, the defensive strategy;
x ranges from 0 to 0.7, the imitation strategy [3, 10,
11].
The formula (9) can include additional parameters
depending on the industry of the enterprise. However, its
interpretation should be studied and calculated by
experts in the respective industry, because the numeric
intervals of the index of innovative activity will also be
different.

Finn
  
Fo

Finn is the value of the property used for
testing and research; Fo is the total cost of machinery
Where

and equipment used in the manufacturing of the
products.
4.The share of intangible assets connected with
implementation of innovation in the total intangible
assets of the enterprise U ia .
In calculating this parameter, the comments on the
cost and depreciation in p. 3 should be taken into
account; the index method should be used for
calculation.

5 Practical significance

Based on the research method suggested above (formula
No. 8), the professors of Saint Petersburg Kirov State
University analyzed the data of a number of enterprises.
All the studies were conducted on the data of existing
Fia
 (6)
  and for information security purposes, the
 U ia
enterprises,
Fonm
enterprises are going to be presented as A, B, C, D, E, F
(A is engaged in furniture production; B in sawing
where Fia is the cost of intangible assets employed
production; c in furniture manufacturing; D in plywood
production; E in woodworking (joinery)) [10, 11].
in innovation; Fonm - total value of intangible assets in
The enterprises that provided the data for the study
the enterprise.
are typical representatives of the woodworking industry,
5.Availability of funds for the development of
so let us examine the results of the study as an
established pattern.
innovative activities (U inv )
According to study data and the performed
calculations, the integral indices of innovation activity
Uo
are as follows: Table 1.
 U inv

(7)  

U tot

Table 1. Determination of the enterprise activity index.

U o is the availability of the enterprise's own
funds; U tot is the total amount of investment necessary

Parameters Symbol
1
2

Ⱥ
3

4

5

6

7

for the implementation of the innovative project.

1. Number
of industrial
personnel,
persons

88

62

615

471

43

where

The innovation development activity index is the sum
of all the five parameters:

3

qip

ȼ

ɋ

D

ȿ
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5

31

21

the simulation strategy for the development of
innovation in the industry.
The proposed innovation development activity index
for woodworking enterprises includes all the basic
parameters that can be used to evaluate the innovation
development of the enterprises in the relevant industry.
Excluding the rate of the comprehensive utilization of
the material from the proposed formula provides us with
an integrated index of innovation activity for any
enterprises.
Introduction of the innovative production systems in
the future will enable the enterprise to move to the
defensive and even the advancing strategy, which will
promote the efficient development of not only the
woodworking industry, but also the country as a whole.

4

2. Number
of
employees
engaged in
research and
development
, persons

q rd

3. Cost of
fixed assets,
thousand
rubles

F

24.517

8.901 21.00

17.986 13.27

4. Cost of
property
for
used
research and
development
, thousand
rubles.

Finn

213.8

73.6

195.3

180.9

437.8

5. Cost of
intangible
assets,
thousand
rubles.

Fia

146.3

91.8

85.7

92.3

117.9

6. Amount
of
investment
necessary,
thousand
rubles.

U tot

8.
Availability
of
staff
engaged in
research and
development

Us

9. Share of
equipment
used
for
innovating

U eq

0.009

0.08

0.09

0.01

0.033

10. Share of
intangible
assets

U ia

0.06

0.01

0.004

0.005

0.009

11.
Availability
of
own
investment
sources

U inv

0.31

0.128 0.213

0.261

0.178

12. Rate of
comprehensi
ve
utilization of
material

Cu

13.
Innovation
activity
index

U inn
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