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SCIENTIFIC APPROACH TO DETERMINING THE VECTORS
OF INNOVATIVE DEVELOPMENT OF INDUSTRIAL ENTERPRISES

Alla Dunska', Kateryna Boiarynova?, Maryna Kravchenko?

Abstract. The purpose of the paper is to form a scientific and methodological approach to determining the vectors
of innovative development of industrial enterprises as a tool for establishing the trajectory of innovation in terms of
development of innovation potential and environmental impact. Correlation analysis of these factors as indicators
of external (external environment of the enterprise) and internal (innovative potential) environment based on the
nature and direction of influences allows to establish the vector of development, and the construction of a forecast
model of economic results confirms its correctness. Methodology. The research used its own methodological
developments, correlation analysis, formed the parameters of the external environment, innovation potential,
the results of enterprises. The approach was tested at the enterprises of the pulp and paper industry of Ukraine,
which proved its effectiveness and efficiency. Results. The ideology of the proposed approach on the combination
of organizational and managerial aspects of innovative development with economic indicators is formed and
substantiated. The types of target innovation orientation of the enterprise, which is formed into a bipolar matrix,
are determined. Based on the corresponding trajectory of the transition between the components of the matrix,
three key vectors of development are formed: innovation-adaptive, innovation-balanced, innovation-concentrated.
Practical implications. On the example of enterprises of the pulp and paper industry their vectors of development,
forecast indicators of profit and sales revenues as an economic effect of following the vector direction and the
trajectory of innovation are designed. Value/originality. The developed scientific and methodological approach
involves the establishment of the vector of innovative development of the enterprise on the interdependence of
innovation potential and the nature of the impact of the external environment, which provides an opportunity to
predict the results of its operation.
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them to reconsider the principles of development
management, especially in the context of paradigmatic
changes in management theory in the direction of
using innovative approaches, opportunities and
mechanisms, rethinking classical development theories
and forming a new methodological basis on the basis of
modern concepts.

The problems of innovative development of
enterprises today are considered through the prism of
two main theories: the theory of development, which is

1. Introduction

The slowdown in economic growth of processing
industries of the national economy, due to changes
in the foreign economic vector of the country, the
transformation of the nature and growth of competitive
and economic relations, the need to revise innovation
policy, is critical to ensure the efficiency of innovation
of industrial enterprises. The implementation of
progressive changes requires the systematic use of

knowledge, the latest technologies, intangible assets,
which determines innovation by the primary activators
of the development of such enterprises. This stimulates
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based on the integrity of the enterprise as an economic
system and focuses on the transformation of the
system as a whole, and systems theory, which takes into
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account structural features, processes that ensure the
functioning of the enterprise as an economic system
aimed at achieving the goal in the external environment,
which is also determined by a certain structure and
features.

The scientific basis of the theory of development
and, in particular, the theory of innovative develop-
ment is laid in the works of many domestic and
foreign scientists, including M. Kondratieff (long
wave theory) (Kondratieff, 2003), J. D. Bernal,
G. Mensha (technological stalemate), A. Kleiknecht,
S. Kuznets, B. Twiss, C. Freeman, J. Clark, L. Soete
(Freeman, Clark, Soete, 1982), N. Nelson (the concept
of the national innovation system), L. Leidesdorf
(triple helix theory). In this direction it should be
noted the works of J. Schumpeter (theory of economic
development) (Schumpete, 1934), P. Drucker (theory
of innovative economics of entrepreneurial type)
(Drucker, 1993), who explored the entrepreneurial
approach to development as an activator of innovation
processes; discrete development on an innovative basis
over time; the primacy of innovation compared to
other activators of development, which form not only
innovation but also business potential and develop
new forms of business. Yu. Yakovets, S. Glazyeva
(Yakovets, 2004; Glazyev, 2012), which identified the
factors of innovative development of the enterprise
within the fifth, sixth or seventh technological modes
and innovation capacity of each of the factors of
economic development. Acquisition of competitive
advantages of development on the basis of innovations,
formation of a policy of protection of large enterprises
from competition of subversive innovations were
devoted to works of M. Porter (theory of competitive
advantages) (Porter, 1980), K. Christensen (concept
of "subversive" innovations) (Christensen, 1997).
Among the scientists developing the latest theories
of innovative development are F. Jansen, F. Hayek
(theory of intellectual technology) (Jansen, 2000;
Hayek, 2001), G. Itzkowitz (triple helix theory)
(Itskowitz, 2010), H. Chesbrough (the concept of open
innovation) (Chesbrough, 2003; 2006), P. Gloor
(model of innovation collaboration networks) (Gloor,
2006 ), V. Hwang, G. Horowitt (concept "Tropical
Forest of Innovations") (Hwang, Horowitt, 2012),
which defined a set of patterns of innovative
development: cyclical acquisition of innovative
experience, the need for economic relations to
accumulate intellectual potential and use it as a resource
for innovative development; implementation of
innovative development in the ecosystem at parity of
economic interests of the enterprise with the subjects
of interaction; use of the model of open innovations
for formation of policy of economic behavior;
creating innovations in the process of collaborative
relationships with stakeholders. The scientific works of
L. Ansoff, M. Zgurovsky (Zgurovsky, 2003), G. Kleiner
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(Kleiner, 2012), J. Kornai (Kornai, 2002), G. Milner,
M. Kravchenko (Kravchenko, 2017) are devoted
to the problems of the system approach. and others.
Paying tribute to the significant contribution of
these scientists, it should be noted that Ukrainian
industry has a number of features, including lack
of capital resources, obsolescence of technical and
technological base, deformed management structure,
which complicate, and sometimes impossible, the
use of classical theories of enterprise development.
approach to the transformation of economic systems.
This necessitates a revision of the theoretical and
methodological basis, which should be used in the
management of industrial enterprises, based on the
ontological connection of development theory and
systems theory. This determines the objective need
to form a scientific and methodological approach to
determining the vectors of innovative development
of industrial enterprises as a tool for establishing
the trajectory of innovation in the development of
innovation potential and environmental impact.

2. Organizational and managerial approach
to ensuring innovative development

Ensuring the development of industrial enterprises
should be based on the definition of a certain
trajectory. At the same time, the formation of such
a trajectory should take into account the external
influences on the enterprise, the level of development
of innovation potential, targets and orientation
of the enterprise, which is set out in detail by the
author in the works (Gavrysh, Dunska, Zhygalkevich,
Kravchenko, 2019). In addition, the regulation
of the trajectory in accordance with the targets of
development should be based on the use of the results
of systematic economic and managerial diagnostics,
in the existing conditions, which allows to establish
their inconsistency with the target level for
management decisions to eliminate negative trends
(Boiarynova, Kopishynska, Hryhorska, 2019; Gavrysh,
Boiarynova, 2017).

The development of an industrial enterprise can
be conditionally represented as the transition of the
production and commercial system from one state
to another, and the new state should have more
progressive, qualitative and quantitative characteristics
(Figure 1). The incentive to initiate the process of
qualitative changes in the system and its transition to
a new state are management decisions that are made
at the industrial enterprise, and take into account the
disturbances that occur in the external environment of
enterprises.

To ensure the effective innovative development of an
industrial enterprise, it is important to determine the
conditions under which the system of goal-setting of
the enterprise is formed: the economy is in a declining
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or growing wave of market conditions. Trends in
the external environment determine the nature of
innovative development of an individual enterprise,
in particular in terms of determining the predominant
type of innovation that forms the basis of innovative
development of the enterprise.

With this in mind in industrial enterprises under
different environmental conditions, given the type of
innovation that prevails, it is advisable to determine
the set of organizational and functional subsystems
that play a key role in innovation transformations —
let's call it "enhanced action unit". This unit covers the
functional units of the industrial enterprise, which
are the main generators and consumers of innovation.

Thus, during the downturn of the economy, it is
advisable for industrial enterprises to focus on active
innovation on the basis of technical and technological,
production innovations, which should result in new
products, technologies, technical and technological
solutions (Figure 2). At the peak of the economic
situation on the growing wave of enterprises will try
to maintain their position, and therefore they need
to focus more on organizational and managerial and
marketing innovations, which result in new approaches
to managing the company or its departments, new
methods of organization works, marketing innovations,
market innovations, etc. (Figure 3).

At the same time, the role of processes that ensure
consistency and implementation of innovative
development is changing. In the declining wave,
innovation development occurs through diagnostic and
interaction processes, as technical and technological
innovations involve a sufficiently high level of
innovation potential of the enterprise, conducting
its own research or attracting external sources of

Parameters of the enterprise development
environment. External disturbances

Yi, Y2, -

Production and commercial
system

Condition 1
Indicators of innovation

potential
X1, X2, ... XN

Management decisions
Iy, I, ...

innovative ideas, effective implementation of which
depends on relationships between functional units.

From the given figures it is possible to draw a
conclusion that at different stages of economic
development it is expedient for the industrial
enterprises to concentrate the efforts on various
functional subsystems in structure of organizational
maintenance of innovative development.

3. Types of targeted innovation orientation
of the enterprise

Effective management of functional subsystems is
carried out under the conditions of clear definition of
the purposes which the enterprise aspires to reach, that
is for maintenance of development at the enterprise
its target innovative orientation should be specified.

Depending on the level of development of the
innovative potential of the enterprise and the strength
of the impact of the external environment in which
the enterprise operates, we propose to identify seven
types of targeted innovation orientation of industrial
enterprises, namely:

1. Supportive — involves the operation of the
enterprise in conditions of low level of innovation
potential and low level of turbulence of the
environment. Innovations do not have a high level of
novelty, they have an improving character.

2. Preventive — appropriate for an enterprise that
has an innovation potential below average, given the
average level of turbulence in the environment and
involves tracking adverse changes in certain parameters
of the innovation potential of the enterprise and its
environment.

3. Synergetic — takes place under the condition
of strong stimulating influence of the external

Bupobunio-komepuiiiHa
cucTeMa

Condition 1

Indicators of innovation
potential

X9 Xy 'y oo Xy

Figure 1. Schematic representation of the process of industrial enterprise development

Source: generated by the author
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Figure 3. Organizational support of innovative development
of an industrial enterprise in terms of ensuring sustainable development

Source: developed by the author
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environment on the development of the enterprise
and is recommended for those enterprises that have
a high level of innovation potential, which allows to
react in time to changes in the external environment.

4. Protective — provides an opportunity to operate in
a high level of turbulence of the external environment
and a low level of innovation potential of the enterprise,
which necessitates the company to take immediate
measures to resist external pressure by increasing the
level of innovation potential.

S. Balanced - provides an opportunity for the
company to be in equilibrium and choose the
direction of its development in terms of the average
level of development of innovation potential and the
average level of environmental impact.

6. Absorbent — provides an opportunity to respond
and "mitigate” the negative impact of the external
environment due to a sufficiently high level of
innovation potential.

7. Niche — focuses the company on the accumulation
of resources for radical change, as it provides
a strong innovative potential of the enterprise in a weak
environment.

Each of the above types of innovation focuses on
the need to identify appropriate strategies, programs
and projects that are tools to ensure the development
of the enterprise under a certain level of environmental
impact and the level of development of innovation
potential. In fig. 4 specifies which innovation strategies,
programs and projects should be used to ensure
effective innovative development of industrial
enterprises within each of the identified types of
targeted innovation.

It should be noted that the development of the
enterprise is through the transformation of functional
subsystems based on a set of processes of interaction,
diagnosis, impact and provision. Therefore, for
each type of targeted innovation, key processes and
subsystems have been identified, which will primarily
be involved in the process of innovation development
(Figure 4).

In general, taking into account changes in the
external environment and the innovative potential
of the enterprise provides an opportunity to identify
three vectors of development of the industrial
enterprise:

1. Innovation-adaptive vector, which describes
the company's intentions to adapt to the growing
influence of the external environment without
spending efforts to increase capacity.

2. Innovation-balanced vector, which characterizes
the company's efforts to ensure its sustainable
development in terms of increasing environmental
impact.

3. Innovation-concentrated vector, which involves
the concentration of efforts of the enterprise primarily
on the development of its innovation potential.

4. Survey methodology

We propose to base the determination of the
appropriate vector of development for industrial
enterprises and the subsequent forecasting of the results
of the introduction of innovative development on the
results of correlation analysis.

To analyze the relationship between the parameters
of the external and internal environment, we have
formed the appropriate groups of parameters, taking
into account the possibility of obtaining the necessary
reliable data for analysis.

The parameters of the external environment
included factors that characterize the state of innovation
in industry, as industry-wide trends in innovation
affect the nature of innovation in an individual
enterprise, as well as expert assessments of direct
environmental factors of industrial enterprises, which
we identified and described in work (Dunska, 2013).
The list of environmental parameters is given in table 1.

In the table 2 and 3 respectively show the
composition of the parameters of the innovation
potential of the enterprise and the composition of the
parameters that characterize the results of the enterprise.

S. Finding

The study was tested on the example of leading
enterprises of pulp and paper enterprises of Ukraine:
PJSC "Malyn Paper Factory-Weidmann', PJSC "Kyiv
Cardboard and Paper Mill", PJSC "Rubizhansky
Cardboard and Packaging Plant”, Banknote Paper
Factory of the National Bank of Ukraine. Specific
information materials were the data of economic
reporting for the period from 2009 to 2020 and the
results of expert assessments.

Correlation methods of analysis have a number of
limitations, as they provide averaged dependences of
the interaction of the parameters of the external and
internal environments of enterprises and poorly take
into account the specifics of an individual enterprise.
However, the calculation of correlations makes it
possible to determine the strength and nature of the
mutual influence of parameters that characterize the
external and internal environment of the enterprise,
and, accordingly, to identify the most important
of them to choose to ensure the development of
individual enterprises.

A key point in the analysis of the calculated
correlation coeflicients is to determine the importance
or non-importance of the relationships between
the parameters by setting the threshold of statistical
significance  pn. Determining the quantitative
threshold of statistical significance is not a clearly
formalized task and largely depends on experience
and intuition. In the general case, the values of the
correlation coefficient range from -1 to +1. Negative
values of the coefficient indicate the inverse relationship

235



saoygnp ayy £q pasodo.d :a0imog

JUSUWUOITAUD [EUIIIXI I} JO dduINur pue renudjod uoneaouur yo yusurdopaap :Aurejodiq ur sasrrdiayus [erisnpur jo uorjejuarro uonesouur yo sad£y yo xuep ¢ 23y

ysy £9'0 [erpaw

€€’ 0]

Vol. 7 No. 4, 2021

BaLTIC JOURNAL OF ECONOMIC STUDIES

[enusjod

uoreAouur Jo Judtido[oAdp Jo [9A9] Y],

UOTIRIANUI ‘SONSOUTRIP ‘QOUN[JUI :$3SSI0AJ
uononpoid GuawidojoAdp pue [oIeasal :Swd)sAsqng
aImyonns

QINJUOA B JO UOIIBIIO {BOPI QAIJBAOUUI UB UO paseq dnjiels
& Sunearo onpoid onbrun mou e jo youney :s303foag
ySnoIyp{ealg SANEAOUU] :SWRISO0I

1O3JeW MAU B SUneAId ($I5)eNS

jodIeW ¢, A10jRI0QR]

9} JO INO dUIOD,, 1BY} SUOIIBAOUUL ‘SPOSU MAU B0

Jey) suoneAouul Q1391eNs ‘YINOIYILaIq :SuoneAOUU]

HHIIN

yoddns ‘sonsouSerp :$3ss320.1J

uononpoid :swdgsdsqng

s9ssao01d uononpouid jo juowrdinba

-01 [eo1uy]o9) {A3ojout]oo) uononpoid Jo juswosorduwr
9onpouid Jo 2d£) mau e Jo uononponur :s323foag
ostrdiojud ot Jo weysAsqns [eo130]0UYd9)

oy Jo Juowdo]oadp oyepdn Ao1jod JUSWLIOSSE :SWRIS0IJ
onstuniioddo :sa1393enS

QA1IOBAI ‘POMOLIOG ‘SIOMO[[0] :SUO)EAOUU]

ONINIVAM

uoisiro1d ‘douonjjur :$3s$30IJ

doueuly ‘uononpolid :swIsAsqng

jonpoid jo ad£y parjipow e Jo uononponur fuononpoxd

Jo sopout [eo13o[ouyoe) Jo uoneznundo uowdinbe jo
SIUOWIALD ‘SWISIUBYIIW PIOUBAPE JO uononponur :s303foag
uoneydepe oanjeaouur (Kjjenb

jonpoud Suraoxdwr Syuswdinbe-or [eo1UY09) (SWeI30.1g
[enpIsal ‘[euonIpes) :$aI5eIS

aandepe ‘[edr3ojourd) ‘Suraoidwr :suonesouuy

ONILHOddNS

SUOT}OBIUI ‘SOIISOUTEIP :$ISSII0AJ

Juowdo[oAdp pue yoreasal ‘[ouuosiod :sudysfsqng
Aydei3oo3

sores jo uoneziundo quowdooAdp jyeis ostdiojud
o} Jo A19es [BIUSUWIUOIIAUD JO [OAJ] Y} SUISLAIOUL
cuononpoid [eoruou0d9 Jo uononponul :s33foag
UOIBOIISIOAIp SA[eS ‘A11A1Idaoal aAneAOUUL
Jojuswdojoaap ‘uoneziundo juswaSeurUl )S00 (SWELIZ0IJ
QAISUQJJO MO[S :$3IFYeNS

suoreAouur SUONJIEW ‘SuoneAOUUl

QATOBAI puB J139)e1)S JO UOBUIQUIOD B SUO)EAOUU]

ONI1940SaVv

SUOIJBULIOJSURI) ‘SUOTIORIOUI :$ISSII0AJ

uononpold :surdysAsqng

SOIF0[0UT99) JO JUSWIA[OAUT (A0[0UYd9)

uoponpold MaU JO UONINPOIIUL SJUSWOSLUBW UOTIBAOUUT
JO wiI0] [eUOnEZIUESIO MAU B JO UOnonponul :s333foag
UONRZIUIOPOUL JATJEAOUUT :SWEIZ01g

QJRIPOWLIOIU] :SAIFI)eN)S

9AT)ORAI ‘[eoIS0[0Uyd?) ‘FunedIew IF)ens :suoneAOUU|

d3idoNv1vd

KHHOROUEIQRE ‘AguIrd

:moanod[oouruly ‘sonsISo] ‘SunayIew suI)sAsqng
S[BLIOJEW MBI QATJRUIO)E

Jo asn ‘Fururer jjejs @sudoi] & Jo uonisinboe :s3aafoag
uoisiarold 9o1nosa1 Jo uoneznundo

£590IN0SAI UBWINY JO [0AS] oY) Sulsearoul ‘syudwdoordp
QAIIRAOUU] [BUI)XD JO JUSWIOA[OAUT :SWIBISO.IJ
uone[nNWIS :$3I39)e.1)S

SUOIJBAOUUI [BOIS0[OUYDI)-UOU ‘SIOMO[[0]

-suonreaouur 1onpoid ‘suorjeaouur-opnasd :suoneAouu]

AYVNOILLAVODAHd

SOOUAN[JUI ‘SONSOUTRIP ‘SUONBULIOJSURI) :SISSII0IJ

Jers ‘Sunosrew Quowdo[oAdp pue YoIedsal :SWIAISAsqng
rendeo

[e100s [eUINUI JO JUdWdO[IAP (19JsueI) AS0[0UYdd) 19ISN[d
uoreAouur oy} ur dsudious oy Jo uonedronted :speafoag
osudiua oy Jo [erdes [e100s Jo JudwdooAdp

UO1OBIDUI UONBAOUUI JO JUSWdO[OAD :SuRIS0.1]
QAISURJJO AJOANOR :S3133)R.N)S

suorjeAouUl Judwofeuew pue JunoyIew

‘SPaU MAU 9)BAIO JBY) 2SOY) ‘SYSNOIYILIq SUOHBAOUU]

D1LIDHINAS

UOTORIAIUI “QOUN[JUI :SISSII0AJ

‘so1SI30] ‘FunoyJew :SwI)sAsqng

SOU0Z JudWAFeURW

013918135 JO UOnEaId ‘dstrdioud Ay Jo Aorjod Surond ot ur
sa3ueyd ‘armonys euoneziuedio jo uoneziundo :s303foag
juowaseurw dAndepe

‘soSeueApe 9ANNIdWOo9 J0 JUAWdO[oAdD iSWRIZ0.IJ
juapuadop :s3139)e1§

suoreAOUUl [BOISO[OUYd9) ‘SUOEAOUUL

dn-mofjoj ‘@anoear ‘Arejuowddwod :suoneAouuy

5N1840SsaVv

UONOBIIUI “QOUIN[JUI :SISSII0IJ

Kyianoe

JIIOU099 U110 ‘SONSISO[ ‘Sunosjrew :swasAsqng
JosIew uS1aI0J AU} SULIIUD JuowdAoldur

WOISAS ‘S[eLIdjeW MBI JO UISLIO Jo Anunod pue Jorddns
o ur sa3ueypd fuononnsuodar yudawdinba :sp03foag
juowaSeuew dandepe ‘uoisiaold 921n0sar Jo Juswosoidur
£oseq [e0IUd9) puk [eLjew Ay Sunepdn :swergorg
juopuadap ‘0Anodold :sa13deng

SunosIew ‘9AI)ORAI :SUOBAOUU]

HALLDALOYUd

10edWI [BJUSWIUOIIAUD JO [9A] Y ],

MO]

€€°0

ferpow

£9°0

ysiy

236



BaLTIiC JOURNAL OF ECONOMIC STUDIES

Vol. 7 No. 4, 2021

Level of influence A

external Innovative
environment adaptive
vector

Innovative
balanced
vector

Innovative
concentrated
vector

P

»

»

The level of development of
innovation potential

a) without taking into account the nature of the impact of the external environment

Positive influence A\ Innovatively
of the external A NICHE SYNERGETIC SYNERGETIC ||  balanced
. vector
high | ¢7/
SUPPORTING BALANCED -
: -
medium [ - =~ SYNERGETIC Levels of
i - development
low || SUPPORTING,. ‘SUPPORTING NICHE of innovative
- .
Innovation- | —_E— et e e e e e ———— * poientlal of
adaptive I — o —————— k= ————— z
vector .
| PRECAUTION PRECAUTION ABSORBING Innovation-
low i ~So < concentrated
| PRECAUTION [~ RROTECTIVE ABSORBING vector
; ~
medium ~
I S
bl o
high | PROTECTIVE PROTECTIVE Y ~ABSORBING I”b”‘;v"”"fl’y
Negative v ~ — alance
influence of the A‘/ vector
external \/ ow medium

high

b) taking into account the nature of the impact of the outdoor environment

Figure 5. Vectors of innovative development of enterprises

Source: suggested by the authors

between the parameters. In (Glass and Stanley, 1976),
the following interpretation of correlation coefficients
is proposed, which will be used by us to analyze the
results of calculations: +1,00 — deterministic (direct
close) relationship; about +0.50 — weak connection;
0.00 - no connection; about -0.50 — weak connection;
-1.00 — deterministic (inverse close) connection.

As a result of processing the collected data, we
built matrices of pairwise correlation coeflicients

for environmental parameters, innovation potential,
performance and environmental parameters and
parameters of innovation potential and performance
of enterprises.

Based on the logical analysis of the nature and
nature of the relationships of the studied parameters,
we chose the threshold of statistical significance
pn = * 0.5. The obtained calculations make it possible
to conclude that there is a direct relationship between
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Table 1
List of parameters of the external environment of industrial enterprises
(zii‘iri::;) Parameters of the external environment of the enterprise Units of measurement
E, Volumes of financing of innovative activity in branch UAH million
Ex Number of enterprises in the industry that have implemented innovations pes
E; The number of introduced innovative types of products at the enterprises of the branch units
E4 The number of implemented advanced technological processes at the enterprises of the branch units
The number of implemented low-waste, resource-saving or non-waste technologies at the .
Es . units
enterprises of the branch
Es Number of inventors, authors of industrial designs and innovation proposals person
E; Number of applications for inventions, utility models and industrial designs filed in the field units
Es The volume of sold innovative products of CPP outside Ukraine UAH thousand
Eo The strength of the impact of changing conditions on the activities of enterprises in the industry points
Ew Intensity of technological changes in the industry points
Eu The degree of consumer influence on the activities of enterprises in the industry points
En The degree of influence of state regulation on the activities of enterprises in the industry points
Ei The degree of influence of the resource base of the industry points
Eus The degree of influence of environmental factors on the activities of enterprises in the industry points

Source: compiled by the authors.

Table 2
List of parameters of innovation potential of industrial enterprises
Designation
(innovative Parameters of innovation potential of the enterprise Units of measurement
potential)
1P, Costs of acquisition of non-current assets UAH thousand
1P, The degree of depreciation of fixed assets %
1P; Capacity utilization level %
1P, Return on assets %
1Ps The share of electricity costs in the structure of production costs %
IPs The share of material costs in the structure of production costs %
1P, The level of provision of the enterprise with material resources. points
IPs Number of new and modernized technological processes put into operation in the current year units
1P The value of the coeflicient of maneuverability %
IP1o Coefficient of financial independence %
IP1, Coeflicient of financial stability %
IP: Assessment of the innovative orientation of the enterprise points
IP:s The level of innovative receptivity of staff points
1Py The growth rate of the average number of employees without measurement
IP:s The share of labor costs in the structure of production costs %
IP:s Productivity UAH / person
1P, Research and development costs UAH thousand
IP:s Selling expenses UAH thousand
1P The level of use of information technology points
IP20 Efficiency of communication channels points
1P The share of exports in total production %
IP2. The share of exports to foreign countries in total production %

Source: compiled by the authors

the degree of influence of the resource base of
enterprises in the industry (Ei3) and the assessment of
the impact of changes in environmental conditions on
the activities of enterprises (Es), the degree of influence
of state regulation (E1). the degree of influence of
environmental factors (Ei4) and the share of enterprises
in the industry that have implemented innovations (E,).
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Feedback is present between the impact of government
regulation (Ei2) and the number of new products
developed in the industry (Es).

When intensifying innovative development, it is
important to assess the nature and direction of the
impact of the external environment on the innovative
potential of the enterprise. The analysis of the obtained
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Table 3
List of parameters of results of industrial enterprises

Designation (rezult) Parameters of efficiency of enterprise activity Units of measurement
Ri Production volume UAH thousand
R. Sales volume UAH thousand
R; Sales revenue UAH thousand
R4 Net profit (loss) UAH thousand
Rs Product profitability %
Rs Return on assets without measurement
R; Return on equity without measurement
Rs Total liquidity ratio without measurement
Ry Costs per 1 UAH. sold products pennies
Rio Dynamics of export growth %

Source: compiled by the authors

calculations shows that the most significant factor
of the external environment is the assessment of
the degree of consumer influence on the activities
of enterprises in the industry (Ei). The greatest
closeness of the relationship can be traced between this
indicator and the following parameters of innovation
potential: the number of new and modernized
technological processes put into operation in the
current year (IPs): the growth of this indicator
indicates the improvement of the innovative level
of production and products in accordance with the
growing demands of consumers;

— the level of innovative receptivity of staff (IPi3):
the adaptation of technological processes to the new
needs of consumers requires an appropriate level of
creativity from employees of enterprises;

— costs of research and development (IP1;): increasing
market power of consumers requires companies to
find new, non-standard solutions to meet the needs of
consumers, and, consequently, leads to increased costs
of research and development;

~ sales costs (IPis): increasing the number of
consumers requires higher costs for their supply of
products, increasing consumer demand requires the
establishment of efficient operation of sales channels.

It should be noted that the correlation analysis
showed a close relationship between the amount
of funding for innovation in the industry (E:) and
the level of innovation susceptibility of staff in the
industry (IP13): the correlation coefficient is 0.82
(according to our research from 2000 to 2005 years,
the value of this ratio was 0.55). It is obvious that
the tendencies to increase the volume of funding for
innovation in the industry will lead to an increase in
the innovative receptivity of staft at each individual
enterprise. On the other hand, awareness of the role of
innovative transformations in enterprises contributes
to increasing funding for innovation, quantitative and
qualitative growth of innovation results, increasing
the number of employees in the innovation sector
and, consequently, increasing the innovation
sensitivity of staff in general.

The analysis of the correlations between the
indicators of innovation potential and the parameters
that characterize the results of the enterprise,
provided an opportunity to identify the most
significant factors of innovation potential on which
the effectiveness of the enterprise depends. Namely,
there is a close connection between:

— the level of capacity utilization (IP;) and production
and sales volumes (Ry, R.);

— the number of innovative technological processes
put into operation (IPs) and the company's profit (R4);
— costs of research and development (IP17) and sales
revenue (Rs), costs per 1 UAH of sold products (Ro),
and the dynamics of export growth (Rs).

There are also correlations in the structure of
innovation potential parameters. In particular, the
calculations showed the presence of feedback between
the level of security of the enterprise with material
resources (IP7) and the number of new and modernized
technological processes (IPs); direct links with the
value of the correlation coefficient greater than 0.95
are present between the value of the share of
material costs in the cost structure (IPs) and the
level of material security of the enterprise, between
the value of the share of electricity costs in the cost
structure (IPs) and the number new and modernized
technological processes (IPs); the growth rate of the
number of employees (IP14) and labor productivity
(IPis); the level of innovative susceptibility of
personnel (IPi3) and the share of exports to
industrialized countries in total production (IP2).

These results of the analysis of the relationship
between the parameters of innovation potential
of enterprises, environmental parameters and
performance of enterprises provide an opportunity
to build a linear multiple regression equation for each
vector of development, which allows to analyze the
relationship between several variables and assess their
impact on the dependent variable. The equation for
the innovation-adaptive vector should be based on
the relationship between corporate profits (R4), the
number of implemented innovation processes (IPs)
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Table 4
Design of vectors of development of pulp and paper enterprises
Selection | Development . . .
L P Terms of selection Model for forecasting Explanation
criterion vector
Rising costs for Y3 - revenue of enterprises from sales of products (Rs),
- Innovatively | innovation in the industry Yis=Aoi + A * X, - costs of innovation in the industry (E.)
2 balanced Increasing the level of *Xi+An*Xe X; — the level of innovative susceptibility of enterprise
§ innovation receptivity personnel (IP1s)
% The growth of enterprise Yix - revenue of enterprises from sales of products (Rs),
2 Innovation- costs for innovation Yk =Ao2+ Aar * X — costs of enterprises for innovation (IP17)
g“ concentrated | Increasing the level of *Xs+An*Xo X; — the level of innovative susceptibility of enterprise
E innovation receptivity personnel (IP13)
~ Rising costs for .
! . . sIng . " Y - revenue of enterprises from sales of products (Rs),
S Innovative- | innovation in the industry Yia=Ao +Asnn . L. .
. . « N Xi - costs of innovation in the industry (E1)
adaptive Growing consumer Xi-A*Xy .
) X4 — level of consumer influence (Ei1)
influence

Source: developed by the authors

Table 4
Forecasting the development of pulp and paper enterprises
1 Enterprise revenue forecast,
Enterprise Development Model for forecasting thousand UAH
vector 2021 2022 2023
Yik = 110335,1813 + 49,4127*X5 + 8410,9133"X,,
; . where Yix — revenue of enterprises from sales of products (Rs),
PJSC MaI}Tn Papex:' Innovation- X5 — costs of g;lterpr‘:"ses fo{rinnovationf I(DIPU), 490436,4 | 626740,6 | 822148,8
Factory-Weidmann" | concentrated ) . o .
X — the level of innovative susceptibility of enterprise
personnel (IP13)
Yis = -140689,5637 + 4029,7835*X, + 207600,1961*X;,
PJSC "Rubizhansky Tnnovatively where Yis - revenue of enterprises from sales of products (Rs),
Cardboard and balanced Xi — costs of innovation in the industry (E1), 2706 275,167 | 3265620 | 4032056
Packaging Plant” X — the level of innovative susceptibility of enterprise
personnel (IP13)
Y =31821625,3461 + 1286,2602*X, —
PJSC "Kyiv Innovative- 3354871,9406"Xs,
Cardboard and . where Yia — revenue of enterprises from sales of products (Rs), | 5035 822,81 | 5866148 | 7097294
e adaptive ! o )
Paper Mill X — costs of innovation in the industry (E1),
X - level of consumer influence (E1)
Yik =-90201,4911 + 438,7126*X; + 24003,5649"X>,
. . where Y13 — revenue of enterprises from sales of products (Rs),
Ukrainian Paper Innovation- X - costs of{nnovalzion i;J:r the indust;’);p(El ), 142 022,47 | 157764,8 | 175319,2
LLC concentrated ) . . )
X — the level of innovative susceptibility of enterprise
personnel (IP13)

Source: calculated by the authors

and the strength of consumer influence (Ei); the
equation for the innovation-balanced vector should
take into account the relationship between the
revenue of enterprises from sales (Rs), the cost of
innovation in the industry (E:) and the level of
innovation susceptibility of enterprise personnel (IP13);
the
the relationship between the revenue of enterprises
from sales (Rs), the costs of enterprises for innovation
(IP17) and the level of innovation susceptibility of
enterprise personnel (IP13).

In the table S shows the calculated regression
equations for alternative development vectors and

240

innovation-focused vector takes into account

forecast indicators of profit and sales revenue at the
studied enterprises.

In the case of existing alternative vectors of
enterprise development, the one that provides the
opportunity to obtain higher economic results is chosen.

6. Conclusions

Activation of actions for innovative development
of industrial enterprises is preceded by the lack
of a proper trajectory, which is determined by the
vector. Accordingly, the article forms a scientific
and methodological approach to the definition of



BaLTIiC JOURNAL OF ECONOMIC STUDIES

Vol. 7 No. 4, 2021

such vectors. Development depends on the type
of innovation orientation of the enterprise, due to
the available innovation potential and the impact of
the external environment. Therefore, the key types
of targeted innovation orientation of enterprises
should be considered: supportive, preventive,
synergistic, protective, balanced, absorbing, niche.
Types of orientation are the basis of the developed
matrix, which has bipolarities: the development of
innovation potential and the impact of the external
environment. Its use and application of correlation
analysis of indicators of external (external environment
of the enterprise) and internal (innovative potential)

environment allows to determine vectors of
innovative development of industrial enterprise.

Based on the approbation of the approach on the
example of pulp and paper enterprises of Ukraine,
it was determined that their innovative development
should be formed on the basis of three vectors:
innovation-balanced, innovation-concentrated and
innovation-adaptive, which will provide results
in increasing sales revenue. This indicates that the
proposed scientific and methodological approach
is an effective tool for ensuring the choice of steps
and means of effective implementation of innovative
development by industrial enterprises.
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