ECONOMICS AND MANAGEMENT OF ENTERPRISES

UDC 331.441.1
Maryna Adamenko

PhD (Economics), Associate Professor,
Kryvyi Rih National University, Ukraine
11, XXII Partzyizdu Str., Kryvyi Rih, 50027, Ukraine

adamenko@ua.fm
QUALIMETRIC ASSESSMENT OF
ENTERPRISE’S PERSONNEL
INNOVATIVE POTENTIAL

Abstract. Introduction. Personnel innovative potential (PIP) qualimetric assessment issue is important due to the fact of insuffi-
cient attention to the problem of its level quantitative measuring based on performance which characterizes employees’ innova-
tion skills and capabilities.

Purpose of the research is development of methodology for personnel innovation potential qualimetric assessment depending
on availability of staff innovative skills and capabilities.

The methods of algorithmic modeling, expert review based on a binary scale, statistical analysis, matrix method are used in this
paper.

Results. Necessity of personnel innovative potential assessment using quality control methods is grounded. The algorithm and
methodological approaches to the qualimetric assessment of personnel innovative potential depending on availability of per-
sonnel innovative skills and capabilities are developed. The system of performances to assess the innovative skills and capa-
bilities of employees and the mechanism of their calculation are formed. A criteria matrix of personnel innovation potential integ-
ral level assessment was developed.

Conclusion. The set of organizational and methodological developments allowed forming the method of personnel innovative
potential qualimetric assessment. It is used to assess the level of personnel innovation potential in a separate company, to make
comparative analysis with its level at other enterprises and identify measures to optimize the employees’ innovative skills and
capabilities.
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M. B. ApameHko

KaHanaaT eKOHOMIYHUX HayK, AOUEHT Kadeapu hiHaHCiB Cy6’eKTiB rocnojaproBaHHA Ta

iHHOBaWiHOro po3BUTKY, [IBH3 «KpnBopisbKuin HaLioHabHW yHiBepcUTeT», YKpaiHa

KBANIMETPUYHA OLIHKA IHHOBAUIMHOIO NMNOTEHLUIANY NEPCOHANY NIANPUEMCTBA

AHoTauif. Y cTaTTi po3pobneHo MeToamKy, NobyaoBaHO anropuTM i KpUTepianbHy MaTpULto KBaniMeTPUYHOI OLiHKK iHHO-
BaLiiHOro NOTeHLjiany nepcoHany nianpueMcTBa 3aneXKHOo Bif HAABHOCTI Y MpaLiBHYKIB iHHOBALiiHWX 34i6HOCTEN Ta MOXIW-
BOCTeN. 3anponoHOBaHO 3axoAM 3 ONTMMI3aLii iHHOBaUIMHUX 34i6HOCTEN | MOXNMBOCTEN NPaLiBHUKIB, @ TAKOX PiBHA iHHO-
BaLiHOro NoTeHUiany nepcoHany nignpueMcTsa.

Knto4yoBi cnoBa: nignprMeMcTBo, NepcoHan, iHHOBaUiiHUA NoTeHUian, KBaniMeTpruyHa oLuiHKa.

M. B. ApameHKoO

KaHOnAaT 93KOHOMUYECKUX HayK, AOLEHT, AOLEHT kadeapbl (hMHAHCOB CyOBbEKTOB XO3ANCTBOBAHMA U

WHHOBALIMOHHOIO pa3BuTuA, KpUBOPOXKCKUIA HALMOHaNbHbBIN YHUBEPCUTET, YKpanHa

KBAJIMMETPUYECKAA OLUEHKA MHHOBALMWOHHOIO NOTEHUMUANA NEPCOHAIJA NPEONPUATUA

AHHOTauwmA. B cTatbe paspaboTaHa METOAMKA, MOCTPOEHbI aNrOPUTM 1 KpuTepmnanbHaa MaTpuLa KBanMMeTPUYECKOW OLeH-
K/ MHHOBALMOHHOIO NoTeHUMana nepcoHana npeanpuATUA B 3aBUCUMOCTU OT Hann4una y paboTHUKOB MHHOBALMOHHBIX CMO-
COB6HOCTEN 1 BO3MOXHOCTEN. [1peano>eHbl MeponpuATA NO ONTUMU3aLMN MHHOBALMOHHbBIX CMOCOBHOCTEN 1 BO3MOXHOCTEN

pa6OTHI/IKOB, a Tak>XXe ypoBHA MHHOBALUWMOHHOrO noTteHunana nepcoHana npeanpuAaTunAa.
KntouyeBble cnoBa: npeanpuAaTue, nepcoHarn, WHHOBALMOHHbIN NoTeHumarn, KBanumeTpunyeckana olueHKa.

Introduction. One of the most important tasks to ensure
quality operation and development of industrial enterprise is to
improve the level of its personnel innovative potential.

Personnel innovative potential is ability of all employees and
individuals to use their own set of skills and capabilities in
development, implementation and usage of innovations in the
enterprise activity. Accordingly, the level of this potential
depends not only on professional and qualification characteris-
tics of employees, their natural abilities and acquired knowl-
edge and skills, but also desire and possibility of their applica-
tion in innovation activity of the enterprise.

Personnel innovative potential level is effectually assessed
using quality control methods. It is explained by a large number
of parameters that do not characterize it through quantitative
measurement, but represent within constant variability and
uncertainty of a large number of factors. The qualimetric tech-
nique allows using balanced approach to the selection and con-
struction of key performances of personnel innovative potential
assessment, to quantify the parameters and adjust the mea-
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suring system based on the strategic goals of the company and
the needs of the interested persons.

In addition, the qualimetric method application allows to
carry out with given accuracy not only the measurement of indi-
vidual quality parameters of personnel innovation potential, but
also to compare the performances with other enterprises.

Thus, in current economic conditions qualimetric assess-
ment of personnel innovative potential is an urgent issue.

Brief Literature Review. Important contributions to deve-
lopment qualimetry as science and research methods of quali-
metric assessment were made by the following foreign scho-
lars: Azhaldov H. H., Raikhman E. P. (1972) [1], Hlychev A. V.
(1976) [2]; and domestic ones — Dmytrenko G. O. (1996) [3] and
others. Methodological aspects of the enterprise personnel and
its management innovation potential formation are considered
in the works of Bagrova I. V. & Tishchenko T. I. (2012) [2], foreign
scientists Gorshenin V. P. (2006) [3], Lega K. O (2008) [6],
Fedosova R. N., Pimenov S. V. & Rodionova E. V. (2009) [7] and
others. In the paper of Hadasevych N. R. (2008), a complex
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assessment of personnel innovative potential is
carried out using the fuzzy logic method [8]
where the involvement and using of employees
in innovative activity is quantitatively evaluated,
and the level of personnel innovative potential is
characterized in the form of numerical limits
which corresponds to a linguistic expressions
«high level», «average level», «low level».

Paying tribute to the works of the above
mentioned scientists, we may note that in Uk-
raine very little attention for personnel innovative
potential is given; therefore this research is con-
ducted mainly on the basis of the Russian
developments.

In modern innovation studies the issue of
personnel innovative potential quantitative
assessment depending on the availability of
innovative skills and capabilities of employees
who can be assessed only qualitatively remains
unsolved. The attention is also not enough paid
to the development of universal methods and
techniques by which managers and all stake-
holders would be able to determine the level of
personnel innovation potential in comparison to
the industrial branch or competitors and inves-
tigate the possibilities for its change.

Thus, the recent research analysis and the
range of unresolved issues regarding the quan-
titative assessment of personnel innovative
potential give the reasons to talk about the lack
of the problem scientific disclosure, hence, the
need to its careful study.

The purpose of research is to develop the
method of personnel innovative potential quali-
metric assessment depending on availability of
staff innovative skills and capabilities.

Result. In the basis of qualimetric assess-
ment of personnel innovative potential, there is
a factor-criteria modeling that allows decom-
posing certain quality performances for a num-
ber of simple properties-criteria, to measure and evaluate them
using ball-rank scale. In determining these properties we
should consider the following: 1) each employee has the sub-
jective properties, has his own abilities, conscious activity, val-
ues and needs that significantly affect his potential applied in
innovation studies, and constantly change it; 2) each employee
taking part in the innovation process is not isolated, but inter-
acts with other employees and co-exists in a social and eco-
nomic environment.

On the one hand, it complicates the selection of innovative
potential of the individual employee as the object of assess-
ment, on the other hand, it allows to expand it highlighting the
organizational and labor, communication, adaptive and entre-
preneurial individual properties; 3) the innovative sphere is
characterized by volatility, uncertainty, dynamism which leads to
the necessity of distinguishing employees innovation abilities as
investigated properties of qualimetric assessment and consider
them together with innovative abilities of employees develop-
ment.

Qualimetric assessment of personnel innovative potential
we proposed to carry out by such algorithm. (Figure).

At the first stage, the objects of personnel innovative poten-
tial qualimetric assessment are defined. They are innovative
skills and abilities of individual employee which together deter-
mine his level. These innovative abilities and opportunities are
considered by personnel innovative potential types: natural,
organizational and labour, intellectual, creative, communicative,
adaptive, entrepreneurial, motivational.

The second stage of the proposed technique personnel
innovative potential qualimetric assessment is to develop the
system of performances and criteria for employees’ innovative
skills and abilities evaluation. In construction the system of per-
formances and criteria such approach was used: 1) only quali-
ty performances-properties were selected by professionals
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Fig.: The algorithm of personnel innovative potential qualimetric assessment method

construction
Source: Developed by the author

(experts) which can be measured quantitatively with the appli-
cation of scoring; 2) development the system of personnel per-
formances-properties was done dividing them by the types of
personnel innovative potential; 3) defining the criteria of quali-
metric assessment was done according to the presence or
absence of certain features in the employee.

The system of performances to assess innovative abilities
of employees was developed within the personnel innovation
potential. It is given in Table 1.

This system can be supplemented by other performance-
properties of employee that characterize his innovative ability.

The system of performances to assess the innovative capa-
bilities of employees is formed similarly to that shown in Table 1.
It includes performance-properties of employee which sepa-
rately characterize his capabilities to use in innovative activity
physical and mental abilities, specific feelings, memory, intu-
ition, features of mentality, mind, disposition, abilities, etc.
Therefore, innovative ability of employee meets the opportunity
to use it in the field of innovation.

Also, it should be noted that in order to assess the innova-
tive capacity of the personnel, not all the performances listed in
the Table 1 can be used, but only those that are most charac-
teristic for the innovative activities of the certain enterprise.

With the developed performance system by a group of
experts who are elected from among the managers of enter-
prises and professionals in the field of innovations, the impor-
tance of each assessment parameter of innovative skills and
capabilities of employees (the third stage of the proposed
method) are set. This expert determination is made within each
type of innovative potential of personnel in such a way: 1) each
expert carries out the rank assessment of parameters within a
particular type of potential; and 2) by calculating the arithmetic
mean is determined by the average rank of the individual per-
formance; and 3) by calculating the proportion of middle-ran-
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king individual performance of the amount determined by the
importance performance rank.

To make qualimetric assessment of personnel innovative
potential, it is also necessary to hold an expert determination
of the employees’ cumulative innovation skills and capabilities
significance according to each its type (fourth stage). It is
conducted in the same manner as the expert assessment of
significance in the preliminary stage of the proposed metho-
dology.

The fifth stage is the expert assessment of the existing indi-
cators of personnel innovative potential by a binary scale. The
essence of this assessment is as follows. Expert Group estab-
lishes the presence or absence of an innovation skill and abili-
ty of the individual worker. To do this, each expert receives a
check-list for each employee whose innovative ability and
potential is to be evaluated. In the check-list, there is a list of
performance-properties of employee which are rated based on
a binary scale: performance is set to «0» if there is a lack of
innovative skills or abilities; to «1» if there are some innovation
skills or abilities. It must be taken into account that innovative
abilities are not certain abilities of a person, but only individual
psychological characteristics of employees who expressed their
willingness to take up innovative knowledge, abilities, skills and
successful performance of innovation activity in enterprises.
Consequently, innovative capabilities are not every capabilities,
but specific conditions, favorable circumstances, resources,
sources, etc., resulting into implementation of innovative abili-
ties of employees.

Result of the expert assessment system of indicators of per-
sonnel innovative potential is the determination of the weighted
average value of each performance-properties of employee,
which describes his innovative abilities and capabilities.

At the sixth stage of qualimetric assessment, calculating of
the average values of the innovative abilities and capabilities of
each employee occurs, which corresponds to a certain type of
personnel innovation potential.

ECONOMICS AND MANAGEMENT OF ENTERPRISES

where Z - weighted average value of the innovative ability
of the employee within the svalue of personnel innovative
potential;

S — separate type of personnel innovative potential;

z;— -value of performance-property of the employee which
characterizes his innovative abilities within s-value of personnel
innovative potential;

d, — ivalue significance of performance-property of the
employee which characterizes his innovative abilities within the
s-value of personnel innovative potential.

where M_— weighted average innovative capability of the
employee within s-value of personnel innovative potential;

m,; — j-value performance-property of the employee which
characterizes his innovative capabilities within s-value of per-
sonnel innovative potential;

d.— j-value significance of performance-property of the em-
ployee which characterizes his innovative capabilities within the
s-value of personnel innovative potential.

According to the rate of weighted average values of abilities
and capabilities of the employees, the executives are able to
identify tendencies in personnel innovative potential within its
species certain in order to identify existing problems and ways
of its formation improving.

Based on the results of the performed calculations, at the
seventh stage, according to proposed methodology, the quali-
metric assessment calculation of total innovation abilities and
capabilities of the individual employees is carried out:

as well as the personnel:

Tab. 1: The rating system to assess employees' innovative abilities

where 7 - cumulative innovation
ability of the employee;

d, — importance of abilities of s
value of personnel innovative poten-
tial in characterization of total innova-
tion abilities of the employee;

M, — cumulative innovation capa-
bility of the employee;

d,, — importance of capabilities of
s-value of personnel innovative poten-
tial in characterization of total innova-
tion capabilities of the employee;

Z — cumulative innovation ability
of the personnel;

M - cumulative innovation capa-
bility of the personnel;

P — number of the employees,
innovative ability and capabilities
evaluated (p =1, P).

Calculation of Zand M allows as-
sessing in complex the level of per-

Source: Developed by the author
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it as the integration of innovative skills and capabilities of all
employees who take or want to take part in the innovation
process. Besides, it is necessary to consider compliance of
innovative capabilities with innovative abilities of employees,
because often not all workers who are endowed with certain
abilities have the opportunity to participate in innovation activi-
ty, and vice versa, some employees with some innovative capa-
bilities are unable to generate ideas, think creatively etc.
Based on the calculation of Zand M integral calculus of per-
sonnel innovation potential (the eighth stage), it is carried out:

(1)

where IL,,,— integral level of personnel innovation potential.

IL,,, value is between 0 and 1. Accordingly, the more there
is its approaching to 1, the higher the level of personnel innov-
ative potential is. Conversely, the closer is IL,,, approaching to
0, the lower is this level.

To improve the interpretation quality of personnel innovation
potential integrated level assessment results, we offer a criteria
matrix (the ninth stage). lts development is based on the deter-
mination of the numerical limits of the total innovative abilities
(7) and capabilities (M) of the personnel and the basis of the
personnel innovative potential appropriate level establishment
in form of linguistic expressions «high», «average» and «low»
(Table 2).

Further you need to assess goal achievements of qualimet-
ric assessment of personnel innovative potential (the tenth sta-
ge). If the calculated actual level meets the desired require-
ments and needs of the enterprise’s management, the
qualimetric assessment of personnel innovative potential can be
considered completely. Otherwise, it is necessary to develop
measures to optimize employees’ innovative abilities and capa-
bilities and, in result, the level of personnel innovation potential.

This optimization can be directed to:

e developing of balanced policy on professional and personal
mastering of staff;

e carrying out advocacy on the need of innovation development
and introduction at the enterprise;

e training of the personnel on the basics of art, rationalization
and invention, as well as the methods of creative problems
solving;

e overcoming (reducing) personnel behavior inertia at introduc-
ing innovation and implementation a set of measures for its
rehabilitation;

e enabling the fulfillment of employees, management promot-
ing of staff at all production units to involve and participate in
innovative projects;

e development and distribution of information provision in inno-
vation, creating a fund of innovative ideas, and recognition the
value of innovations;

e development of autonomy and management support for re-
search units, creative and project teams in executing innova-
tions;

e development of material and moral incentives of innovation
and active participation of employees in the innovations
implementation.

Conclusions. Thus, first developed by us method of quali-
metric assessment of personnel innovative potential is based
on the usage of performances which enables to assess the
presence of the innovative abilities and capabilities of employ-
ees, combining the use of statistical and expert assessment
methods aimed at determining the integrated level of personnel
innovation potential and allows to optimize it according to the
requirements of the enterprise management at a certain stage
of its development.
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