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INTELLECTUAL POTENTIAL ASSESSING METHODOLOGY
OF AN INNOVATION-ORIENTED ENTERPRISE

Purpose. Development and deepening of scientific and methodological foundations, elaboration of practical recommenda-
tions in the context of assessing innovation-oriented enterprise employees’ intellectual potential level.

Methodology. The results of scientific research were obtained using general and special methods: inductive logic, deduction,
dialectical cognition; economic-statistical and sociological methods; analysis and synthesis; non-parametric modeling; expert-
point evaluation; multidimensional scaling.

Findings. We formed a theoretical and methodological platform for evaluating the intellectual potential of innovation-oriented
enterprise employees. The fundamental principles of the technology for assessing this potential, which are based on the modern
management paradigm, were highlighted. The analysis and evaluation of the intellectual potential of innovation-oriented enter-
prise employees was carried out on the basis of an expert method using mathematical and statistical tools to ensure the consistency
of expert assessments, in particular the Kendall concordance coefficient and the Pearson consistency criterion.

Originality. Our study developed scientific and methodological approach to assessing the level of innovation-oriented enter-
prise’s employees’ intellectual potential. The main difference between the methodologies was a multi-level assessment: at the pro-
fessional level — expert assessment of professional qualification potential level significance, taking into account the consistency of
expert opinions; at the creative level — expert assessment of creative potential level indicators significance, taking into account the
consistency of expert opinions. As a result, taking into account the expert approach, an integral (taxonomic) index was calculated.
In general, this makes it possible to increase the effectiveness of innovation-oriented management enterprises’ intellectual potential.

Practical value. The implementation of the proposed methodology makes it possible to solve the managerial problems of iden-
tifying potential abilities and opportunities (reserves) of employees, forming study groups, developing training programs, motivat-
ing employees to professional and intellectual achievements and demonstrating innovative activity

Keywords: innovative development, assessment principles, intellectual potential, creative potential, professional qualification potential

Introduction. Currently, the Ukrainian economy is in a
controversial situation. On the one hand, the country has sig-
nificant intellectual potential; on the other hand, it has low
innovation activity. In this regard, the intellectual potential of
an innovative enterprise managing issue becomes especially
relevant, since in modern economic conditions, intelligence
and creativity are the defining characteristics of innovative
ideas generation and the viability of an innovative enterprise in
general [1]. In this context, the effectiveness of managing the
enterprise’s intellectual potential is largely determined by the
presence of an adequate system for assessing the specified po-
tential, which makes it possible to constantly monitor the in-
tellectual potential of the enterprise’s personnel and, based on
its results, develop appropriate measures to increase the inno-
vative activity of employees [2]. It should be noted that at
Ukrainian industrial enterprises, the effectiveness of an em-
ployee’s activity is usually determined only by his/her compe-

© Ostrovska H.Y., Shelestovskyi B.G., Pietukhova O. M., Yasinets-
ka I.A., Tarayevska L.S., 2024

tence. However, in modern conditions, it is necessary to take
into account the level of its innovation activity (creative out-
put). In other words, innovation activity should be evaluated
in terms of the salary equivalent to its costs, thus contributing
to the motivation of employees to innovative activities.
Literature review. The researchers’ achievements in the as-
sessment field of intellectual resources, processes and results
of intellectual activity and the variety of approaches and meth-
ods proposed by them are of considerable scientific and practi-
cal interest, which is understandable and justified in the mod-
ern model of economic development. In [3, 4], the dominant
position is that it is important to develop intellectual inven-
tions in Ukraine, which are of particular significance in war
conditions and are necessary to strengthen the security of the
state. This idea is further developed by researchers [5], who
rightly point out that intelligence, knowledge, and high tech-
nologies are the basis of the new economy, a source of quality
of life and well-being of the country’s population. A number of
scientists [6] develop their idea and emphasize the crucial role
of intellectual capital in the formation of intellectual potential
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for building a knowledge economy. In this context, the authors
of the studies [7, 8] trace the relationship between organiza-
tional knowledge and dynamic abilities of the enterprise to
achieve innovative ambidexterity. Paper [9] proposes a con-
ceptual approach to assessing the creative potential of an en-
terprise, study [10] suggests assessing the level of human po-
tential, and researchers [11] analyze human capital from the
perspective of activation policy as an investment. Article [12]
develops a methodological approach to the effective manage-
ment of the enterprise’s intellectual potential based on eco-
nomic instruments’ phased assessment. A. Butnyk-Siverskyi
in his monograph [13] presented a model approach to assess-
ing the value of an integral intangible system and practical as-
pects of its application. A number of authors [14] have devel-
oped a system-integrated methodological approach to assess-
ing organizational knowledge and determining the Index of
Digital Transformation of Business Entities. At the same time,
researchers [15] crystallize the problems of developing the en-
terprise’s economic potential, focusing on the results of expert
assessment of factors’ impact on this indicated potential value.
Noteworthy is the study [16], whose scientific contribution is
to highlight the problems of experts’ teamwork and the coher-
ence of expert opinions (concordance) to develop effective so-
lutions for developing strategies and projects. Despite signifi-
cant scientific developments, the problem of assessing the in-
tellectual potential of an enterprise focused on enhancing its
innovative development remains relevant and requires further
research in the direction of determining the factors influencing
the creative output of employees; establishing the relationship
between the creative activity of employees and the enterprise’s
innovative activity results; developing a methodology for as-
sessing the level of employee creative potential, which requires
systematic coverage and appropriate methodological support.

Methods. The research used general scientific and specific
methods: inductive logic, deduction, dialectic, economic, sta-
tistical and sociological methods, analysis and synthesis, non-
parametric modeling, expert evaluation, multidimensional
scaling. Cognitive, motivational, and axiological approaches
were used to solve the task.

Results. As a tool to help identify problems in managing the
intellectual potential of an innovative enterprise, we’ll try to de-
velop a methodology for assessing individual intellectual poten-
tial in terms of its components: professional, qualification and
creative. By individual intellectual potential we mean “the level
of intellectual development achieved by an individual and the
tacit knowledge accumulated as a result of practical experience
that has socio-economic value” [17]. Individual intellectual po-
tential is revealed by the following approaches: cognitive
(knowledge possession) based on creative potential; motiva-
tional (readiness to use creative potential) and axiological (mas-
tery and perception of values) approaches based on professional
and qualification potential. According to our reasoning, the dif-
ferentiation of the enterprise’s individual intellectual potential
into creative and professional-qualification potential is based
on the need to take into account not only theoretical knowledge
of a person, but also the qualitative characteristics of the ac-
quired knowledge use efficiency. On the basis of the analyzed
concepts, we have formulated a definition of the professional
and qualification potential notion, which is understood as “an
interconnected set of general and specific abilities and profes-
sional competencies of a personality acquired at a given enter-
prise, which are necessary for the performance of professional
duties, and the creation of conditions at the enterprise for the
improvement and development of his or her practical skills and
experience” [17]. In our opinion, “creative potential is an inter-
connected complex of individual abilities to set and solve new
creative tasks, produce new unique ideas and inimitable inno-
vations, as well as to establish conditions at the enterprise for the
manifestation of these creative abilities” [17].

In the process of developing the methodology for assessing
individual intellectual potential, the following evaluation re-

quirements were taken into account: objectivity; reliability; va-
lidity; predictability; accessibility and consistency; compliance
with the company’s objectives. To ensure these requirements,
the technology for assessing this potential is based on the fol-
lowing principles: several assessment subjects; assessment
methods set creation; systematic evaluation; development of
assessment criteria; development of a system for measuring
evaluation criteria; formalization of assessment activities.

The methodology for assessing the individual intellectual
potential of employees of an innovation-oriented enterprise
includes:

1) assessment of professional and qualification potential
level;

2) assessment of creative potential level.

We consider the scheme for assessing individual intellec-
tual potential in terms of its components — professional and
creative in stages: at the micro- (employee) and meso- (enter-
prise) levels.

To determine the level of an employee’s professional and
qualification potential, we use non-financial assessment
methods. The need to apply these methods is due to the fact
that the structure of intellectual potential contains natural ele-
ments that are difficult to assess from a financial point of view.

Preliminarily, it is necessary to build a system of indicators
on the basis of which the intellectual potential of an employee
and his or her professional level are assessed and to compare
these indicators with the standard, the norm that serves as a
unit of measurement. At this stage of the assessment, we use
professionalism tests and recommended attestation indicators
standards of an individual, developed by experts taking into
account job responsibilities.

Thus, we will assess the level of an employee’s professional
and qualification potential from the perspective of quality. For
this purpose, it is necessary that all indicators that assess the
level of the specified employee potential take values in the
same measurement range (number of quality categories).

At this stage of the assessment, five levels of quality and
their corresponding quantitative values will be adopted, as
shown in Table 1.

In this context, we use the method of multidimensional
scaling, which allows us to move from quantitative values that
characterize the level of an employee’s professional and quali-
fication potential to qualitative values to ensure comparability
of indicators.

The following formula is used to assess the level of profes-
sional qualification potential (PGP)

n
PGP = kx;,
i=1
where x; is the value of the i indicator of the employee’s profes-
sional and qualification potential; k; (z k, = 1) — the weighting
factor that determines the significance of the indicator.
The method of multidimensional scaling allows one not
only to assess the level’s quality degree of professional and
qualification potential, but also to rank the company’s staft by

Table 1

Correspondence between qualitative values and quantitative
indicators assessment of the employee’s professional and
qualification potential level

Quantitative assessment Xx; Qualitative values of indicators x;

5 High level

4 Significant level

3 Medium level

2 Below average level

1 Low level
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this indicator. Using the multiple concordance coefficient (co-
efficient of consistency for several variables), the degree of ex-
perts’ opinions consistency is determined, who establish the
indicators ranks of professional qualification potential level
using the following expression

m-1

Ix;

n
i~ xi+1,f|

)»3
j=li=l I=1

nm(m—-1)(k-1) ’

where m is the number of matrix rows (number of experts); #n —
the number of matrix columns (level indicators of professional
and qualification potential); k£ — the number of selected quality
levels (we have adopted 5 quality levels); x — a quantitative in-
dicator analog of professional and qualification potential.

Based on experimental studies of real data, a table of con-
sistency of experts’ opinions depending on the coefficient w
was compiled (Table 2).

The value of the concordance coefficient can range from 0
to 1 (w=0 — experts’ opinions do not coincide, w= 1 — experts’
opinions are fully coherent). The assessment of employees’
professional and qualification potential factual level provides
generalized information about the quality of the intellectual
potential professional component possessed by the enterprise
from the point of view of each employee’s potential capabilities
in the process of intellectual and innovative activity.

The purpose of assessing the creative potential level is to
optimize the creativity management of enterprise employees,
identify factors that influence the manifestation of the creative
component (innovation activity), and then develop measures
aimed at increasing the innovative activity of employees.

First, it is necessary to build a system of indicators that as-
sess the level of an employee’s creative potential. At this stage,
we use the tests: P. Torrance’s to assess non-verbal creativity
and S. Mednick’s to assess verbal creativity. Case studies and
creative tasks can be used to assess creative thinking. At this
step, you will also need internal statistical information about
each employee. The level of creative potential should be as-
sessed from the point of view of quality.

At this stage, we consider five levels of quality and their
corresponding quantitative values, similar to the process of as-
sessing the level of professional potential (Table 1).

To determine the level of creative potential (CP), we use
the following formula

w=1-

(M

CP= Zn:kl.x,..
i=1

In order to move from quantitative to qualitative values of
the creative potential level signs to ensure the comparability of
indicators, we use the multidimensional scaling methods.
These methods can also be used to rank enterprise employees
by these indicators. In this context, the degree of experts’
opinions coherence and the establishment of indicators ranks
of creative potential level is determined by the coefficient of
multiple concordance — formula (1).

The degree of experts’ opinions consistency is shown in
Table 2. As a result of a comprehensive assessment, employees

Table 2
The degree of experts’ opinions consistency

Quantitative assessment w Qualitative indicators
0.0 no coherence
w<0.65 poor
0.65<w<0.75 moderate
0.75<w<0.85 good
0.85<w<1.0 high
1.0 full consistency

can get information about their latent capabilities in intellec-
tual and innovative activities, and managers can make the best
use of their employees’ competencies, taking into account the
performance of tasks that are not related to their main profes-
sional activities but are necessary at different stages of the in-
novation process. Based on the results of the assessment, a fi-
nal document (protocol and report) should be created, on the
basis of which the HR manager prepares personnel offer,
forms a personnel reserve consisting of qualified, highly intel-
ligent and creative employee groups, who have been assessed
and shortlisted for managerial positions, and develops em-
ployee training programs.

The obtained individual values of the professional qualifi-
cation and creative employees’ level can be used to calculate
the indicator of individual intellectual potential, subdivision of
employees’ group or enterprise as a whole.

The indicator for individual intellectual potential of the
company’s employees is calculated as the arithmetic mean of
individual levels within the professional qualification and cre-
ative potential of employees using the formula

3 PGP+ CP

JIP = i=1 i=1 , (2)
n

n
where ZPGP is employees’ level of professional and qualifi-
i=1 n
cation potential; ZCP — level of employees’ creative poten-
i=1
tial; n — the number of employees at the enterprise.

The next step, we analyze the level of professional qualifi-
cation and creative potential of the employees of PJSC “TerA”,
on the basis of which the proposed methodology was tested.

The authors assessed the level of professional and quali-
fication potential of employees using the expert method. At
the same time, all the experts’ assessments regarding the sig-
nificance of the indicators for this potential level are sum-
marized in a single table. The summary rank matrix is pre-
sented in Table 3.

The indicator given the highest score by the expert is as-
signed the number 1. Four experts were interviewed based
upon the seven indicators through a questionnaire, which is
used to compile a consolidated ranking matrix. In this context,
a new ranking matrix was constructed on the basis of the as-
signed ranks, as shown in Table 4.

The distribution by significance of the professional and
qualification potential levels is presented in Table 5.

To determine the degree of consistency among experts’
opinions on the importance of each of the assessed indicators
of professional and qualification potential level, we use Kend-
all’s concordance coefficient (W) [16], which reflects the
agreement of the expert group’s opinions in general. This coef-
ficient is calculated by the following formula

Table 3
Consolidated rank matrix
Professional potential indicators Experts

11234
Employee’s educational level (x7) 1|1 (1 ]1
Specialty and specialization (x2) 2 13 (22
Seniority and work experience (x.3) 314153
Professional training and achievements (x4) 6 |7 |6 |7
Professional priorities (x5) 7157 |6
Professional theoretical and practical 4 16 (4|5
knowledge (x6)
Practical skills and competencies (x7) 51213 |4
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Table 4 Table 6
The rank matrix Matrix of transformed ranks
Experts — / 2 3 g | Sumof | | Indicators/Experts 121314 Ki
Indicators { ranks
Employee’s educational level (x1) | 6 | 6 | 6 | 6 | 24 | 0.286
xI 1 1 1 1 4 12 | 144
Specialty and specialization (x2) | 5 | 4 | 5| 5| 19 | 0.226
x2 2 3 2 2 9 -7 49
Seniority and work experience 413124 13| 0155
x3 3 4 5 3 15 -1 1
(x3)
x4 6 | 7 |6 7 26 10 | 100 Professional training and 1{ofl1]o] 2 00238
x5 7 3 7 6 25 9 81 achievements (x4)
x6 4 6 4 3 19 3 9 Professional priorities (x5) 0121011 3 |0.0357
x7 5 2 3 4 14 ) 4 Professional theoretical and 31 (3129 | 0107
practical knowledge (x6)
z 28 28 28 28 112 — 388
Practical skills and competencies | 2 | 5 | 4 | 3 | 14 | 0.167
(x7)
Table 5 Total R I R 1.0
Ranking of indicators by significance Concordance coefficient 1T _T1T_ 0.8660
Ranking of indicators by significance Sum of ranks Calculated 1 20.7840
xI 4
_ 2 (k= — — - ==
) 9 Table-based y? (k =6, a.=0.05) 12.5916
x7 14
x3 15 Table 7
x6 19 Assessment of the employee’s professional and qualification
x5 25 potential level
x4 26 Indicators Assessment procedure
Employee’s Based on the questionnaire data. In case of
12-8 educational level specialized education, 5 points are awarded,
= (3) xI) in case of non-core education, 0 points are
m=(n” —n) awarded

where 12 is a constant value in the formula for calculating the
concordance coefficient; S — the square of the sum of ranks;
n — the number of assessed indicators of professional qualifi-
cation level; m — the number of experts.

Therefore,

W=12 - 388/4%(7° - 7) = 0.8660.

The value of the concordance coefficient W= 0.866 indi-
cates a high level of expert consistency.

To evaluate the significance of the coefficient of concor-
dance, we use Pearson’s consistency criterion (y2)

x2=m-(n-1W, @

where 7 is the number of assessed professional level indicators,
m — the number of experts.
Thus,

v =4-(7—1) - 0.866 = 20.7840.

The obtained value of 32 is compared with the table value
for the degrees of freedom K=n — 1 = 6 at a given significance
level o, = 0.05. The calculated 2 (20.7840) is higher than the
tabulated 2 (12.5916), so the resulting concordance coeffi-
cient (W = 0.8660) is not random. Therefore, the results are
meaningful and their use in our study is justified.

Based on the sum of the ranks presented in Table 5, we
calculate the weighting factors that determine the significance
of the discussed indicators. We convert the expert survey ma-
trix into a matrix of transformed ranks using the formula

Sij:Xmax_X“ (5)

ij

where X« =7.

The resulting matrix of transformed ranks accordingly is
shown in Table 6.

Employees are tested and professionalism tests are used.
Employee questionnaires and internal information regarding
their participation in intellectual and innovative activities are

analyzed. The evaluation procedure is presented in Table 7.

Specialty and
specialization (x2)

Based on the questionnaire data. Scoring
10 points if they correspond to the job profile,
0 points if they do not fully correspond

Seniority and work
experience (x.3)

Based on the questionnaire data. Professional
experience of more than 5 years — 5 points,
less than 5 years — 0 points

Professional
training and
achievements (x4)

An analysis of the employee’s professional
activity in the implementation of the quality
management system takes place. The
assessment includes the indicator “Number of
proposals submitted by the employee to
improve the quality of production (technology,
process, etc.)”. Suggestions regarding both the
identified so-called “best” and “worst”
practices are taken into account. For each
proposal submitted, 1 point is awarded, but no
more than 20 points in total

Professional

Based on questionnaire data (expert opinion).

priorities (x5) If the employee’s professional priorities are in
accordance with the intellectual and innovative
activities carried out by him/her, 20 points are
awarded, if the employee has not indicated his/
her professional interests, 0 points are awarded
Professional As a result of testing. The test was developed
theoretical and by the head in charge of operational activities.
practical The test consists of 20 questions, with 1 point
knowledge (x6) awarded for each correct answer

Practical skills
and competencies

&7

The assessment is carried out by an expert
(line manager) based on the indicators
presented in Table 10. The maximum score is
20 points

The assessment of employees’ practical skills by their di-
rect supervisor is presented in Table 8.

For each indicator, the scores obtained in the process of
assessing the employee’s professional and qualification poten-
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Table §

Evaluation of the employee’s practical skills and competencies by the direct supervisor

Indicators

Scoring formula and comments

Efficiency of working time use by an
employee

1. Index of working day utilization (abstraction coefficient):
Iwd = Df/Dn;
where Dfis average actual working day, hrs; Dn — average working day according to the norm, hrs.
If Iwd >0.93, 2 points are awarded (the employee was distracted from the main job for a little bit more than 30 minutes);
0.87 < Iwd <0.92 — 1 point is awarded (distraction from work for no more than 1 hour);
0.81 < Iwd <0.86 — 0.5 points are awarded (distraction from work for no more than 1.5 hours);
Iwd < 0.8 — no points are awarded

Efficiency of information search

2. Time index for finding the necessary information:
Iti=Tt/Tti—1;
where Tti is the time spent searching for the necessary information in the base period,
Tti — 1 — the time spent searching for information in the previous period;
If /i > 0.5, 2 points are awarded;
0.25< Iti >=10.49 — 1 point is awarded;
0.1 < 1ti > 0.48 — 0.5 points;
111 <0.09 — 0 points

Efficiency of information processing
by an employee

1. Document processing time index:

Itd=Tt/Tt- 1;
where 7t is the time spent processing the document in the base period;
Tt — 1 — the time spent processing the document in the previous period;
If Itd > 0.5, 2 points are awarded;

0.25 < Itd > 0.49 — 1 point is awarded;
0.1 <Itd > 0.48 — 0.5 points;
1td <0.09 — 0 points

Knowledge of job duties, skills to
perform them in practice

The employee has high practical skills — 2 points;

has good, solid knowledge and practical skills — 1 point;
has satisfactory practical skills — 0.5 points;

practical skills meet the minimum requirements — 0 points

Ability and skills to apply modern
means and methods in workplace

The employee has unique abilities and skills — 2 points;
has good abilities and practical skills — 1 point;
has satisfactory abilities and skills — 0.5 points;
has practically no abilities and skills — 0 points

Ability to achieve the task
performance

The employee has a high level of organizational skills, is focused and persistent in accomplishing the task — 2 points;
has good organizational skills, but is not sufficiently focused — 1 point;

has satisfactory ability to organize work, but does not always show persistence in completing the task — 0.5 points;
an employee has a low level of organizational skills, does not seek to fulfill the assigned tasks, and performs work in
violation of deadlines — 0 points

Striving to improve skills and
abilities in the workplace

The employee is distinguished by an exceptional desire to improve his/her competence in practical activities — 2 points;
the employee has a desire to improve skills and abilities — 1 point;

the employee is not sufficiently eager to improve skills and abilities — 0.5 points;

no desire to improve skills and abilities — 0 points

Initiative, ingenuity, innovation

The employee has exceptional initiative and ingenuity, strives for innovation — 2 points;
regularly shows initiative and ingenuity in solving problems, has innovative thinking — 1 point;
Initiative and ingenuity are not always shown — 0.5 points;

no desire for innovation, no initiative — 0 points

Striving to improve the effectiveness
of intellectual and innovative
activities (IIA) along with the
experience accumulation

The employee constantly strives to improve the effectiveness of the 11A, using the experience gained — 2 points;
there is a desire to improve the effectiveness of the I1A — 1 point;

does not always strive to use experience to improve the effectiveness of the I1A — 0.5 points;

no desire to improve the effectiveness of the I1A — 0 points

Clarity and literacy in the
expression of thought, culture of
speech

The employee is characterized by the ability to express his/her thoughts clearly and concisely — 2 points;
has a good ability to formulate and express his/her thoughts clearly and concisely — 1 point;

does not always manage to express his/her thoughts clearly — 0.5 points;

the employee is unable to formulate his/her thoughts clearly — 0 points

tial are translated into a qualitatively similar value and the cor-
responding quantitative value according to the developed
scale:

- 0— 19 points: “very low level” —up to 1;

- 20—39 points: “low level” — from 1 to 2;

- 40—59 points: “medium level” — from 2 to 3;

- 60—79 points: “significant level” — from 3 to 4;

- 80—100 points: “high level” — from 4 to 5.

As a result of the assessment according to the indicators
characterizing the level of professional and qualification po-
tential of R&D employees, taking into account the weighting
coefficients, the results are presented in Table 9.

Thus, 3 out of 10 employees participating in the assess-
ment have a high level of professional qualification potential,
and 7 employees, respectively, have a significant level.

In the process of assessing the level of creative potential, a
methodological approach was used from the perspective of as-
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sessing the creative activity of employees. All accumulated
knowledge and skills are intellectual potential. The external
expression of intellectual capacity in the practical application
of intellectual potential is creative output.

The level of employees’ creative potential was assessed us-
ing the expert method. The summary rank matrix is presented
in Table 10.

A survey of 4 experts on seven indicators is conducted by
means of a questionnaire. Based on the ranks assigned by the
experts, a ranking matrix was constructed, as shown in Table 11.

In our case, the distribution of indicators of the level of
employees’ creative potential by the degree of significance is
presented in Table 12.

To determine the degree of experts’ opinions consistency
regarding the significance of each of the assessed indicators of
creative potential level, we calculate the Kendall’s concor-
dance coefficient using formula (3). Thus,
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Table 9

Professional and qualification potential of the R&D unit
employees level

PGP
Employee | x1 x2 x3 x4 x5 | x6 | x7 level
PG1 143 | 0.68 | 0.62 | 0.07 | 0.14 | 0.43 | 0.67 | 4.04
PG2 1.43 1 090 | 0.47 | 0.10 | 0.14 | 0.32 | 0.50 | 3.86
PG3 143 1 045 | 0.31 | 0.05]0.07 | 0.32 | 0.50 | 3.13
PG4 0.86 | 0.90 [ 0.31 | 0.10 | 0.18 | 0.43 | 0.50 | 3.27
PG5 114 | 113 [ 0.62 | 0.12 | 0.11 | 0.21 | 0.67 | 4.00
PG6 0.86 | 0.90 [ 0.78 | 0.10 | 0.18 | 0.64 | 1.17 4.62
PG7 0.57 1 0.68 [ 0.62 | 0.12 | 0.18 | 0.43 | 0.67 | 3.26
PGS 0.86 | 0.90 | 0.78 | 0.07 | 0.14 | 0.54 | 0.50 | 3.79
PGY 1.14 | 1.13 | 0.62 | 0.10 | 0.11 | 0.32 | 0.67 | 4.09
PG10 0.57 1 0.90 [ 0.78 | 0.10 | 0.07 | 0.32 | 0.67 | 3.4l
Table 10
Summary rank matrix
. . . Experts
Indicators of creative potential level
112|314
Number of registered discoveries or inventions, 1]12]1]1
units. (x/)
Number of submitted rationalization proposals 20111(2(2
(ideas) to improve the company’s operations, units
(x2)
Number of rationalization proposals acceptedand | 3| 3| 3 | 3
implemented, units (x3)
Employee participation in innovative projects, 414|514
units (x4)
Number of speeches on the topic of research and 5151415
development at international and national
economic conferences, congresses, forums, round
tables, scientific seminars, units (xJ5)
Number of scientific publications included in 616|6|7
specialized international scientific and metric
databases, units (x6)
Mentoring in the implementation of external 71717]|6
innovation projects, units (x7)
Table 11
Matrix of ranks
Experts —» Sum of )
Indicators 4 rp2p3)4 ranks d d
x1 1 2 1 1 5 —11 121
x2 2 1 2 2 7 -9 81
x3 3 3 3 3 12 -4 16
x4 4 4 5 4 17 1 1
x5 5 5 4 5 19 3 9
x6 6 6 6 7 25 9 81
x7 7 7 7 6 27 11 121
z 28 | 28 | 28 | 28 112 - 430
Table 12

Ranking of indicators by significance

Indicators of creative potential level Sum of ranks
x1 5
x2 7
x3 12
x4 17
x5 19
x6 25
x7 27
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Table 13
Matrix of transformed ranks

Indicators /Experts 11234 Z Ki
Number of registered discoveriesor | 6 | 5 | 6 | 6 | 23 | 0.274
inventions, units (x7)
Number of submitted rationalization | 5 [ 6 | 5 [ 5 [ 21 | 0.250
proposals (ideas) to improve the
company’s operations, units (x2)
Number of rationalization proposals | 4 | 4 | 4 [ 4 | 16 | 0.190
accepted and implemented, units
(x3)
Employee participation in 303123110131
innovative projects, units (x4)
Number of speeches on the topicof | 2 [ 2 [ 3 [ 2 [ 9 | 0.107
research and development at
international and national economic
conferences, congresses, forums,
round tables, scientific seminars,
units (x5)
Number of scientific publications L1 |10 30036
included in specialized international
scientific and metric databases,
units (x6)
Mentoring in the implementationof | 0 [ 0 | O [ 1 | 1 | 0.012
external innovation projects, units
(x7)
Total — | = —=1|—=184] L0O
Concordance coefficient - =1-=1- 0.9598
Calculated > —| = —=1-1] 230352
Table-based %2 (k =6, o.=0.05) e 12.5916

Table 14

Assessment of employees’ creative potential level

Indicators

Assessment procedure

Number of registered
discoveries or inventions,
units. (x1)

For each registered discovery or
invention, 10 points are awarded,
but no more than 30 points in
total

Number of submitted
rationalization proposals (ideas)
to improve the company’s
operations, units (x2)

For each innovation proposal
submitted, 1 point is awarded,
but no more than 10 points in
total

Number of rationalization
proposals accepted and
implemented, units (x3)

For each accepted and
implemented rationalization
proposal, 1 point is awarded, but
no more than 20 points in total

Employee participation in
innovative projects, units (x4)

For each participation in an
innovative project, 15 points are
awarded, but no more than

20 points in total

Number of speeches on the
topic of research and
development at international
and national economic
conferences, congresses,
forums, round tables, scientific
seminars, units (x5)

For each presentation on the
topic of the research project,

1 point is awarded, but no more
than 10 points in total

Number of scientific
publications included in
specialized international
scientific and metric
databases, units (x6)

Each scientific publication is
awarded 1 point, but no more
than 10 points in total

Mentoring in the
implementation of external
innovation projects, units (x7)

For each mentorship in the
implementation of an external
innovation project, 1 point is
awarded, but no more than

10 points in total

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2024, N° 4




Level of R&D employees’ creative potential (CP)

Table 15

Employee x1 x2 x3 x4 x5 x6 x7 Level CP
Cl 1.37 1.25 0,95 0.655 0.535 0.18 0.048 4.98
c2 0.274 1.25 0,95 0.655 0.535 0.18 0.06 3.90
c3 0.274 1.25 0,95 0.524 0.428 0.108 0.048 3.58
Cc4 1.37 1.25 0,76 0.655 0.535 0.18 0.06 4.81
(68 0.274 1.00 0,76 0.655 0.535 0.144 0.048 3.42
co6 0.274 1.25 0,95 0.524 0.428 0.144 0.036 3.61
c7 0.274 1.00 0,76 0.524 0.428 0.18 0.06 3.23
cs 0.274 1.25 0,76 0.655 0.428 0.18 0.048 3.59
c9 0.274 1.25 0,95 0.524 0.428 0.18 0.048 3.65
Ccl10 0.274 1.25 0,57 0.524 0.428 0.144 0.036 3.23
W=12-430/4% (73 - 7) = 0.9598. Table 16
The obtained value of the concordance coefficient (W = Intellectual potential of the company’s R&D department
= 0.9598) indicates a high level of consistency in the experts’ employees
opinions. To evaluate the importance of the concordance co- Employee PGP level CP level 1IP level
;ﬂicient, we will determine Pearson’s consistency criterion us- N1 4.04 4.98 451
ing formula (4). Therefore, N2 386 3.90 388
y2=4(7—-1)-0.9598 = 23.0352. N3 3.13 3.58 3.56
N4 3.27 4.81 4.04
The obtained y? value is compared with the table value for N5 4.00 3.42 3.71
the number of degrees of freedom K=n—1=7—-1=6,and ata N6 4.62 3.61 4.12
given significance level o = 0.05. The value of > calculated N7 326 323 325
(23.0352) > y? tabulated (12.5916) means that the obtained val- NS 3.79 3.59 3.6
ue of the concordance coefficient (W = 0.9598) is not random, - - -
the results are meaningful and their use is justified in our study. N9 4.09 3.65 3.87
Based on the sum of the ranks presented in Table 13, we N10 3.41 3.23 3.32
now calculate the weighting factors that determine the signifi- TOTAL 3.74 3.8 3.77

cance of the indicators under consideration. The expert survey
matrix is transformed into a matrix of transformed ranks using
the formula (5), where X,,,, = 7. The matrix of transformed
ranks is shown in Table 13.

Internal statistical data regarding the results of intellec-
tual innovation activities of employees were analyzed accord-
ing to the proposed indicators. The evaluation procedure is
presented in Table 14.

The scores for each indicator obtained in the process of
assessing the level of employees’ creative potential are trans-
formed into qualitatively close analogues and their corre-
sponding quantitative values, as in the approach to profes-
sional and qualification potential, based on the developed in-
terval scale. The assessment of the level of creative potential of
R&D employees, taking into account the weighting coeffi-
cients, yielded certain results, as shown in Table 15.

The results of the assessment showed that 2 out of 10 em-
ployees who took part in the evaluation have a high level of cre-
ative potential, 8 employees have a significant level. Based on
the results obtained, the main areas of formation and intellec-
tual potential development of individual employees were identi-
fied and individual development programs were drawn up.

The obtained individual values for the level of profession-
al, qualification and creative potential are used to calculate the
indicator of individual intellectual potential (IIP) of the R&D
unit of the enterprise. This indicator is calculated as the arith-
metic mean of employees’ individual levels of professional,
qualification and creative potential using formula (2). The re-
sults are presented in Table 16.

The data obtained on the employees’ professional, qualifi-
cation and creative potential level are used by the company to
solve problems in the context of human resources manage-
ment, evaluation and management of intellectual potential in
the context of improving the efficiency of innovation activities,
and to determine the value of each employee.

Conclusions. The functioning of an innovation-oriented
enterprise, which in the context of the study is understood as a

self-learning system capable of continuous updating and de-
velopment based on the effective use of existing innovations
and generation of new knowledge, involves the fullest possible
realization of intellectual potential, which requires its system-
atic assessment. In this context, assessment acts as an essential
tool for effective management of intellectual potential quality
in terms of socio-economic systems’ innovative development
and provides feedback in human-centered management of in-
novation activities.

The obtained results of the study are aimed at intensifying
the innovative development of socio-economic entities, as
they allow one:

1) at the individual level: to increase the effectiveness of
the employee’s intellectual and innovative activity through the
targeted formation and harmonious development of the se-
lected components of intellectual potential based on the meth-
ods and tools of reflective evaluation; to ensure the employee’s
competitiveness and continuous improvement in the knowl-
edge-based economy based on effective self-governance of
own intellectual capital using the model of mental experience
and the model of interaction of components;

2) at the level of enterprise management: to determine the
value of a particular employee and the directions of further
growth based on the developed methods for qualitative and
cost assessment of individual intellectual potential; to form
creative teams for the implementation of innovative projects,
taking into account the determination of the employees’ syn-
ergistic interaction coefficient; to improve enterprise value
management, taking into account the return on the intellec-
tual component of human capital based on cost assessment
models; to increase the innovative activity of employees.

The proposed approach is the basis for thinking over pri-
orities for the development of innovation-oriented enterprises.
It refers to the effective use of the intellectual potential of an
enterprise as the main area of focus for the scientific society
and the business community to bring the national real sector of
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the economy out of the crisis and onto the path of sustainable
development. Therefore, the following research is devoted to
the problem of improving the mechanisms for managing the
intellectual potential of enterprises by developing measures
that will help to activate not only professional competencies,
but also the ability to show innovative activity (creative output).
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Mera. Po3BUTOK i MOMIMONIEHHSI HAYKOBO-METOIUYHUX
3acajl i po3poOJIeHHST MPAKTUIHUX PEKOMEHIALIi Y KOHTEK-
CTi OLIHKM PiBHSI IHTEJIEKTYaJIbHOTO MOTEHIiay MpaLiBHU-
KiB iHHOBallilHO-OPiEHTOBAHOTO MiANPUEMCTBA.

Meroauka. Pe3ynbrati HayKOBOIO JOCJIIXKEHHSI OTPU-
MaHi 3a BUKOPUCTAHHS 3arajJibHUX i CreuiaJbHUX METO/iB
Mi3HAHHS: iIHAYKTUBHOI JIOTiKY, AeAyKIlii, AialeKTUKU, eKO-
HOMIKO-CTaTUCTUYHOTO i COLLIOJIOTIYHOTO aHaJli3y Ta CUHTe-
3y, HeMapaMeTPUYHOTO MOIE/IOBAHHS, €KCIIEPTHO-0aTbHO-
ro OLIiHIOBaHHSI, 0araTOBUMipHOTO IIKAJTIOBaHHSI.

Pesyapratn. CdhopmMoBaHa TeOPETMKO-METOIOJOTIYHA
ruiarhopMa ISt OLiHIOBAaHHSI iHTEJIEKTYaJIbHOTO TTOTeHIlialy
MpaliBHUKIB iHHOBALIIHHO-OPIEHTOBAHOTO ITiANPUEMCTBA.
BucBiTieHi 0CHOBOMOJIOXHI MPUHUMIIM TEXHOJOTIi OLIIHKU
LIbOTO MTOTEHIIiay, 110 IPYHTYIOThCSI HA CyJacHili mapaaurMmi
ynpasiiHHg. [IpoBeaeHuii aHani3 i 3nilicHeHe OLIHIOBaHHS
IHTEJIEKTYaJIbHOTO TTOTEHIIiay IpaliBHUKIB iHHOBALiMHO-
OPIEHTOBAHOTIO MiMPUEMCTBA HA OCHOBI EKCITEPTHOTO METO-
Iy 3 BUKOPHUCTAHHSAM MaTeMaTUKO-CTaTUCTUYHOTO iHCTPY-
MEHTapilo [7151 3a0€3MeYeHHS Y3rOIXKEHOCTI eKCIEePTHUX OlLi-
HOK, 30KpeMa KoediuieHTa koHkopaauii Kennania ta Kpu-
Tepito y3romkeHHocTi [lipcoHa.

Haykosa HoBu3Ha. Y po60Ti po3p001eHO HAYKOBO-METO-
NAYHUI TAXiT 10 OLiHIOBaHHS PiBHS iHTEJIEKTYaJIbHOTO MO-
TeHIliaJly MpalliBHUKIB iHHOBAIIiiTHO-OPiEHTOBAHOTO TIiM-
npueMmcTBa. OCHOBHA BiIMiHHICTb METOAUKH TOJISITAE Y ITPO-
BelleHHi 0araTopiBHEBOIO OLIHIOBAaHHS Ha MpodeciiitHoOMY
piBHi: eKclepTHa OliHKa 3HAYYIIOCTi MOKA3HUKIB PiBHS
npodeciitHo-KBali(hiKaliiHOTO MOTEHIialy 3 ypaXyBaHHSIM
Y3rOIXKEHOCTI JYMOK €KCMEepTiB; Ha TBOPUYOMY piBHi: €KcC-
MepTHa OlliHKa 3HAYYIIOCTi TOKA3HUKIB PiBHSI TBOPYOTIO I10-
TEHIiaJly 3 YpaXyBaHHSIM Y3TOIKEHOCTI AYMOK €KCIEpTiB.
YV pe3yabrarti 3 ypaxyBaHHSIM €KCIIEPTHOTO ITiAXO01y po3paxo-
BYETbCS IHTEIPAJIbHUI (TAKCOHOMIUHMIA) iHIEKC. 3arajiom 1ie
MiIBUIIUTL  €(EeKTUBHICTL  iHHOBALIIHHO-OPIEHTOBAHOTO
YIPaBIiHHS IHTEJEKTYaJIbHUM MOTEHIiaJIOM MiAIPUEMCTB.

IIpakTHYHa 3HAYMMICTB. YTIPOBaIXKEHHSI 3alPOIOHOBA-
HOI METOJMKH 1aCTh 3MOTY BUPILLIUTU YIPABJIiHChKi Tpo0Je-
MM BUSBJICHHSI TOTEHUIMHUX 3Mi0HOCTE i MOXIMBOCTEM
(pe3epBiB) TpalliBHUKIB, (hDOpMyBaHHSI HaBYaJIbHUX TIPYII,
PO3pOOKM HaBYAIbLHUX MPOrpaM, MOTUBALLIl MPaLliBHUKIB 10
npodeciiiHUX Ta iIHTEeJEKTYaIbHUX JOCATHEHD, POSIBY iIHHO-
BalliliHOi aKTUBHOCTi.

KiouoBi cioBa: innosayiiinuil po3eumok, RPUHUURU OUYIH-
KU, IHmeneKxmyanvHuil nomenyian, meopuuil nomenyian, npo-
gheciiino-keanighikayittnuit nomenyian
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