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Analysis of innovative industrial competitiveness:
methodological and applied aspects

Abstract.The realization of the innovation-driven stage of economic development combined with an increase in the innovation com-
petitiveness of the objects of various levels (a country, a region, a municipal entity, an organization) is hampered by the absence of
specialized methodological toolkit. This problem is even more acute at the level of industrial enterprises. The mentioned circum-
stances determine the content of the article which is aimed at presenting the authors’ methodology used to assess the innovative
competitiveness of industrial enterprises as well as its pilot testing the results. The paper presents a definition of the innovation-dri-
ven competitiveness of industrial enterprises, which establishes the appropriateness of its assessment according to the level of the
innovative potential development. We have emphasized the key methodological aspects related to the model diagnostic algorithm
and analyzed the consolidated results of the study. The applied aspect of the methodology related to validation of management
impacts as well as financing priorities (subsidy) in regard to industrial enterprises is stressed in the research.
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AHanu3 NHHOBaALMOHHOW KOHKYPEHTOCNOCO6HOCTU NPOMbILIIIEHHbIX NPeanpUATUIA:

MeTOANYECKUI M NPUKaAHOW acneKTbl

AHHOTauuA. PeanusauvA NHHOBALMOHHOIO 3Tana pasBUTUA 9KOHOMUKM, COMPAXEHHOTO C MOBbILIEHNEM MHHOBALMOHHOW KOH-
KyPEHTOCNOCOBHOCTN pa3HOYPOBHEBLIX (CTpaHa, PernoH, MyHuumnansHoe obpasoBaHve, opraHn3aumaA) 06 beKTOB, BO MHOrOM
TOPMO3UTCA OTCYTCTBMEM MPOCUNIBLHOrO METOANYECKOro NHCTpyMeHTapua. OcobeHHO OCTpo JaHHaA npobnema npoABnAeTcA
Ha YpPOBHE MPOMbIWAEHHbIX NpeanpuATMA. OTMeYeHHble 0BCTOATENbCTBA ONPeaenvnu cCoaepXXaHue ctaTbi, HalueneHHon Ha
npeacTaBieHe aBTOPCKON METOAVMKMN OLIEHKN MHHOBALMOHHOW KOHKYPEHTOCMNOCOBHOCTM NPOMBILLIEHHOTO NPeAnpuATUA U pe-
3ynbTaToB €e NUNoTHoW anpobaumn. B paboTe aaeTcA onpeaeneHne MHHOBaLMOHHON KOHKYPEHTOCNOCOBHOCTM MPOMbILLIEHHO-
ro NpeanpuATHA, 060CHOBLIBAIOLLEE MPABOMEPHOCTb €€ OLIEHKU MO YPOBHIO Pa3BUTMA MHHOBALMOHHOIO NOTEHUMana; BHUMaHve
aKLeHTMPYeTCA Ha KITIoHeBbIX METOANYECKMX acrneKTax; NpuBoAUTCA TUMNOBOW anropuTM ANArHOCTUKW; aHaNU3npytoTCA CBOA-
Hble pe3ynbTaTbl uccnefoBaHuA. B pesiome paboTbl Nog4epKBaeTCA NPUKNAAHON acnekT UCMONb30BaHNA METOAMKM, 3aKIto-
HaloLWMIACA B BO3MOXHOCTN 060CHOBAHWA YMPaBNEHYECKNX BO3AENCTBUN 1 NPUOPUTETOB (hMHAHCUPOBaHWA (Cy6cnanpoBaHunA)
WHHOBALIMOHHBIX MPOMBbILLNEHHBLIX NPeanpuATUNA.

KniouyeBble cnoBa: MHHOBALWMOHHAA KOHKYPEHTOCMOCOBHOCTb; MHHOBALWMOHHBIM MOTEHUMAanN; MPOMBbILMEHHOE MPeanpuATue;
MEeTOANKA OLEHKN.
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AHanis iHHoBaLiHOT KOHKYPEHTOCMPOMO)XHOCTi MPOMMUCIOBUX MiANPUEMCTB: METOAUYHUI Ta NPUKIIAAHUA acnekTu
AHoTauifa. PeanisauiA iHHOBaUinHOro eTarny po3BUTKY €KOHOMIKW, MOB’A3aHOr0 3 MiABULLEHHAM iIHHOBALHOI KOHKYPEHTOCNPO-
MO>XHOCTI pi3HOPIBHEBUX (KpaiHa, perioH, MyHiuunanbHe YTBOPEHHA, OpraHisauif) 06’ekTiB, 6araTo B 4YOMY rasibMyeTbCA
BiZICYTHICTIO NPOiNIbHOrO METOANYHOTO iHCTPYMeHTapito. OcobnmBo rocTpo AaHa npobnema NpoABAAETLCA Ha PiBHI NPOMUCTO-
BUX NignpuemMcTB. 3a3HayveHi 06CTaBUHM BU3HAYUIM 3MICT CTaTTi, HauUineHoi Ha NpeacTaBfeHHA aBTOPCbKOI METOAMKN OLHKM
iHHOBAUNHOI KOHKYPEHTOCMPOMO>XXHOCTiI NPOMMUCIIOBOrO NiANPUEMCTBA Ta pe3ynbTaTiB ii NiNnoTHOI anpobadii. Y poboTi naeTscA
BM3HAY€HHA iIHHOBALHOI KOHKYPEHTOCMPOMOXHOCTi MPOMUCIOBOrO MiANPUEMCTBA, AKUA OBrPYHTOBYE NPaBOMIPHICTD ii OLIIHKK
3a piBHEM PO3BUTKY iHHOBALINHOrO NoTeHUiany; yBara akUeHTYETbCA Ha KIOHOBUX METOANYHMX acrneKTax; HaBoAUTLCA TUMO-
BWI anrOpuTM AiarHOCTUKW; aHani3ytoTbCA 3BeAeHI pe3ynbTaTh AOCHiIAKEHHA. Y pe3tome poboTu NiaKPeCeTLCA NPUKNAAHNA
acneKT BUKOPUCTaHHA METOAMKM, LLO NOMArae B MOX/IMBOCTI OO6FPYHTYBaHHA yNpaBsiHCbKMX BNAMBIB i NnpiopuTeTiB hiHaHCyBaH-
HA (cybcuayBaHHA) iIHHOBALINHMX MPOMUCIOBUX MiANPUEMCTB.

Knioyosi cnosa: iHHOBaUiiHa KOHKYPEHTOCMPOMOXHICTb; iHHOBAUiIMHWI NOTeHUian; NpoMucnoBe nianpueEMCTBO; METOAMKA
OLHKMN.
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1. Introduction

At the current stage of economic development, the compe-
titiveness of entities at various levels (a country, a region, a
municipal entity, an organization) is largely determined by the
degree of their innovativeness. One cannot argue the fact that
«the only proper way to improve the competitiveness is to apply
an innovative approach as the most universal and the most
appropriate one» [1]. As a result of the given circumstances,
there appeared the term «innovation competitiveness» along
with its logical continuation which is considered to be the elab-
oration and development of an appropriate methodological
toolkit.

The problem is most acute at the micro level. Taking into ac-
count the sectoral structure of the Russian economy, assess-
ment of the innovative components of industrial enterprises is
considered to be the most urgent task.

2. Brief Literature Review

Theoretical considerations and methodological aspects of
investigating the competitiveness are presented in the works of
well-known foreign scientists, such as M. Albert, A. Dayan,
P. Drucker, Ph. Kotler, A. Ollivier, M. Porter and others. In the
context of the defined problem, the works of leading Ukrainian
[2; 3] and Russian [4-10] researchers, who justify the impor-
tance of the innovative component of the competitiveness of
industrial enterprises in the specific conditions of economic
activities, deserve particular attention. Thus, analyzing the lin-
kages between competitiveness and innovativeness, V. Hrozna
concludes that «innovative activity can be seen as a means to
increase the competitive capacity» [2, 130]; V. Shuvalov empha-
sizes that «today, innovations are becoming one of the main
resources, determining the competitiveness of enterprises»
[4, 28]; T. Kolosova claims that «an increase in innovations rele-
vant to economic development is aligned to the principal priori-
ties of industrial enterprises» [7, 46]; N. Podhora, in the context
of innovation management, points out a need for the commer-
cialization of the technical base of enterprises and introduction
of innovation projects. Unfortunately, scientists centering on con-
ceptual aspects and applications of innovative competitiveness
have overlooked methodological issues.

3. The Purpose of the article is to provide methodological
approaches to the assessment of innovative competitiveness of
industrial enterprises and the results of their pilot testing at the
example of the so-called enterprises of basic experiment.

4. Results

Without going into a discussion related to the main concepts
of the «competitiveness of an enterprise» [6; 8; 10] and the
«innovative potential of an enterprise» [12-13], we find it neces-
sary to understand by the concept of innovative competitive-
ness of an enterprise a relative characteristic of the subject,
which reflects the ability to win an economic competition in a
particular market due to a higher level of development of the
innovative potential. The theoretical and methodological aspect
related to justification of the appropriateness of the assessment
of innovative competitiveness of enterprises according to the
development level of the innovative potential is of great impor-
tance.
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The conceptual framework of the authors’ methodological
toolkit is based on the idea of using the Harrington’s nomo-
gram, which enables us to conduct a level assessment of dif-
ferent parameters according to the model (standard) indicators
(1.00 - the high level; 0.80 — the level above the average;
0.63 - the average level; 0.37 - the level below the average;
0.20 - the low level). The nomogram is successfully imple-
mented by many scientists to assess product marketability
[14], the quality of work life of the staff members [15], the cur-
rent staff situation [16], etc.

The key component of the methodology is the Chart of
expert assessment accumulating descriptive and/or quantita-
tive characteristics of the analyzed parameters which are dis-
tinguished according to the model gradation levels. The sup-
plied template (Table 1) could be used as a basis for assessing
the level of development of the innovative potential of industrial
enterprises.

The following five components are positioned as basic
structural determinants of the innovative potential:

1) the staffing component characterizing professional com-
petence and readiness of employees for innovation activities,
which is identified by a level of innovation competitiveness of
the staff (L)

2) the technical and technological components reflecting a
degree of conformity between the technology or equipment
used and the reference (either foreign or domestic) equipment
samples, which is identified by a level of technical and techno-
logical development (L,,);

3) the production component characterizing the range of
output products, which is associated with a level of innovative-
ness of production (L,,);

4) the financial and economic component reflecting a
degree of availability of an enterprise’s own resources and the
proportion of internal costs of innovative developments, which
is identified with the level of financial and economic develop-
ment (L,;.p);

5) the infrastructure component reflecting the presence of
elements of the innovation infrastructure required for conducting
innovative activities and the effective implementation of innova-
tion processes, which is associated with a level of development
of the innovatory structure (L,,).

It appears that the level of innovative competitiveness of
industrial enterprises (L,;), which is identified according to the
level of development of innovative potential (L,,,), can be cal-
culated by the formula given below:

= = * * * * *
LI(J LDI LICS dICS+ LTT D dTTP+ LIP dH’+ LFEDA\ dFED+ LDIS dDIS ’
where d,q, dp, dpp, dpyp, dp,g are the proportional factors

reflecting the relative value of the relevant components (i.e. the
staffing component, the technical and technological component,
the production component, the financial and economic compo-
nent, the infrastructure component) determining the innovative
potential in fraction per unit.

Components of the

h " h the innovative
innovative potential

Tab. 1: Model chart template for expert assessment of development levels of
industrial enterprises’ innovative potential

Relative value of

Gradation levels of industrial enterprises’
innovative potential development

competitiveness of the staff (Lics)

potential ‘ ‘
development level components 0.20 0.37 0.63 0.80 1.00
Level of innovation d Descriptive and/or quantitative characteristics of
ICS

the staffing component of innovation potential

Level of technical and

Descriptive and/or quantitative characteristics

innovative structure (Lois)

technological development (Lrrp) drm of the technical and technological component
Level of innovativeness of d Descriptive and/or quantitative characteristics
production (Lip) » of the production component
Level of financial and economic Financial and economic component
L drep

development (Lrep)
Level of d | t of Descriptive and/or quantitative characteristics

evel of development o dpis of the infrastructure component

Source: Own development based at Harrington’s nomogram
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It is clear that the foregoing list of structural components of
the innovative potential of industrial enterprises (Table 1) is not
exhaustive and allows for adjustments relevant to both expan-
sion of the list and its downward revision (down to one or two the
most important components). The latter develops the concept of
express diagnostics. An analysis of specialized literature
enables us to conclude that there exist two prevalent (main)
components of the innovative potential of industrial enterprises —
the staffing and the technical and technological ones with their
aggregate relevance equal to about 70%. Hence, in express
diagnostics of the innovative competitiveness of industrial enter-
prises it is acceptable to use the formula given below:

L.=1L

pip= L

1cs * des + Ly * doypp s @)
Taking into account the abovementioned considerations as
to the level of innovative competitiveness as well as concretiza-
tion of the Model chart template for expert assessment
(Table 1), it would appear logical to comprehend d,. = 0.40
when assessing a level of development of innovative potential
by the five structural components and d,.; = 0.57 when con-
ducting express diagnostics by the two components. The inno-
vative competitiveness of the working staff being understood as
a degree of consistency between its qualitative characteristics
such as the level of qualifications relevant to professional skills
and abilities, the level of education, age and working experience
which determine the level of professional competitiveness as
well as the level of motivation towards innovative activities and
the objective characteristics of the workplace [17], it becomes
possible to define the following descriptive characteristics of the
gradation levels:
e the high level of innovative competitiveness of the staff
(1.00) — all the qualitative characteristics of the staff (the level
of qualifications relevant to professional skills and abilities, the
level of education, age and working experience) are in full
compliance with objective characteristics of the workplace; a
high level of motivation towards innovative activities is repor-
ted; the motives for innovation (i.e. creativity at work, innova-
tion-related activities, benefits for the implementation of inno-
vations in production, etc.) clearly prevail in the motivational
profile of the staff;
the level above the average (0.80) — the level of qualifications
relevant to professional skills and abilities as well as the level
of education of the staff is in full compliance with the objective
characteristics of the workplace, whereas the other compo-
nents of professional competitiveness may slightly differ from
the reference ones; a high level of motivation towards innova-
tive activities is reported; the motives for innovation clearly
prevail in the motivational profile of the staff;
the average level (0.63) — the level of qualifications relevant to
professional skills and abilities as well as the level of educa-
tion of the staff is in full compliance with the objective charac-
teristics of the workplace; the other qualitative characteristics
of the staff (i.e. age and working experience) differ from the
reference ones; a sufficient (i.e. average or above the ave-
rage) level of motivation towards innovative activities is repor-
ted; «mixed» (both innovative and traditional) motives prevail
in the motivational profile;
the level below the average (0.37) — the level of qualifications
of the staff relevant to their skills and abilities is in full comp-
liance with the objective characteristics of the workplace,
whereas the other qualitative characteristics of employees
(i.e. the level of education, age and working experience in a
given occupation) are in varying degrees different from the re-
ference ones; the average level of motivation towards innova-
tive activities is reported; the «mixed» motives prevail in the
motivational profile;
the low level (0.20) — all the qualitative characteristics of
employees which concern their professional competitiveness
are in varying degrees different from the reference ones; an
insufficient (i.e. below the average or low) level of motivation
towards innovative activities is reported; traditional motives
clearly prevail in the motivational profile of employees.
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According to the same principle, which assumes partial
transformation of the given parameters from one gradation level
to another, we provide descriptive characteristics of other com-
ponents of innovative potential of industrial enterprises. For
example, to reflect changes in the technical and technological
component we should consider parameters such as the deve-
lopment level of production processes, the level of mechanical
wear of the equipment, the level of adoption of advanced tech-
nologies (a ratio of technological innovations), a possibility of
transfer of the unique technologies, etc. We can consider the
following parameters while describing gradation levels of the
innovation-related production potential of industrial enterprises:
a ratio of innovative products to the total value of production, a
share of products undergoing a significant technological
change, the availability of unique products, etc.

When assessing the components of innovative potential, it
might often be the case that the choice between the two adja-
cent levels is complicated. In such cases, we recognize the
mean (average) value. For example, if we have doubts con-
cerning the values 1.00 and 0.80, we recognize the value of
0.90; if we have doubts concerning the values 0.80 and 0.63,
then we recognize the value of 0.72; when it comes to the va-
lues 0.63 and 0.37, we recognize the value of 0.50; when
choosing between 0.37 and 0.20, the value of 0.29 is taken into
account. On the basis of the given considerations, we have jus-
tified the range of gradation levels relevant to innovative poten-
tial and innovative competitiveness (Table 2).

Tab. 2: Range of gradation levels of industrial enterprises’
innovative potential and innovative competitiveness
Range of changes in | Characteristics Characteristics of

the level of innovative | of innovative innovative
potential development | potential levels | competitiveness levels
from 0.90 to 1.00 excellent high
from 0.72 to 0.89 good average
from 0.50 to 0.71 acceptable low
from 0.20 to 0.49 problematic —

Source: Own development based at Harrington’s nomogram

A consistent systematization of the abovementioned
methodological aspects enabled us to justify the algorithm for
industrial enterprises’ innovative competitiveness assessment
based on implementation of the following:

1. Establishment of an expert group by selecting among
leading outside specialists and representatives of the direc-
torate of the enterprise.

2. Justification of the relative value of the analyzed innova-
tive potential components by the experts.

3. Elaboration of the Chart of expert assessment of indus-
trial enterprises’ innovative potential (Table 1), which combines
the descriptive characteristics of gradation levels with regard to
the analyzed components.

4. ldentification of the attained levels of the analyzed com-
ponents of innovative potential according to the Chart of expert
assessment.

5. Calculation of the industrial enterprises’ level of develop-
ment of innovative potential (L,,,) by Formula 1.

6. Identification of the industrial enterprise’s attained level of
innovative competitiveness according to Table 2.

In the spring of 2015, the proposed methodological toolkit
was successfully tested at four industrial enterprises, such as
CJSC Evalar, CJSC Altaivitamin, Pantoproekt LLC and Spet-
sialist LLC, which are part of the non-profit partnership Altai
Biopharmaceutical Cluster. The conducted express diagnostics
of the level of innovative potential was based on the assess-
ment of the following components: the level of innovative com-
petitiveness of the staff (with its relative value of 0.57) and the
level of technical and technological development (with its rela-
tive value of 0.43). To observe the rules of business ethics, the
analyzed enterprises are represented under the given numbers
in Table 3 which reflects the major findings.

5. Conclusions. The proposed methodology, which was
successfully tested, has fully proved its intended purpose. lts
focus on the level (relative) assessment of the studied parame-
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Tab. 3: Aggregate results of the analyzed enterprises’
innovative competitiveness diagnostics

Diagnostic parameters Notional numbering of enterprises under analysis

No. 1 No. 2 No. 3 No. 4
Level of innovation competitiveness of
the staff (Lics) 0.90 0.80 0.72 0.80
Rank of the enterprise according to
innovation competitiveness of the staff 1 2 3 2
Level of technical and technological
development (Ltrp) 0.90 0.63 0.63 0.80
Rank of the enterprise according to the
level of technical and technological 1 3 3 2
development
Level of development of innovative 0.90 0.73 0.68 0.80
potential of the enterprise (Loiwp) (excellent) (good) | (acceptable) (good)
Level of innovation competitiveness of 0.90 0.73 0.68 0.80
the enterprise (Lic) (high) (average) (low) (average)
Integral rank of innovation
competitiveness of the enterprise 1 3 4 2

Source: Own research of Altai Biopharmaceutical Cluster, 2015

ters enables us to rank the enterprises under analysis according
to specific and integral indicators of innovative competitiveness.
This, in turn, allows us to determine aspects of management
and financing priorities (e.g. the amount and prioritization of
public subsidies) under conditions of limited resources.
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