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HIERARCHICAL CLASSIFICATION OF FACTORS INFLUENCING
THE PERSONNEL MANAGEMENT SYSTEM
OF AN INDUSTRIAL ENTERPRISE

In modern conditions, human resources are one of the most important elements in the
enterprise. In order for the company to be effective, it is necessary to pay considerable attention
to personnel management.

The purpose of the article is to form a set and hierarchical classifications of factors
influencing the personnel management system.

The article proposes hierarchical relationships of factors influencing the personnel
management system, which, in contrast to existing approaches, allows to take more fully into
account the factors that determine the effectiveness of personnel management and to form a
mathematical model of intellectual decision support for personnel management. The linguistic
variable that corresponds to the indicator of the effectiveness of personnel management is
presented as a function of the components that describe the influence of factors of the personnel
management system; the influence of internal and external factors on personnel management.

The practical significance of the results is that the theoretical and methodological
provisions of scientific work are brought to the level of specific practical recommendations for
the formation of a personnel management system and can be used by enterprises to make
management decisions to improve business results in their relationship and interdependence.
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Problem definition. Human resources are one of the most important elements in the
enterprise. For the successful operation of any company, regardless of the services they provide
and the goods they produce, the company needs an efficient working team. In order for the
company to be effective, it is necessary to pay considerable attention to personnel management.
Unfortunately, a significant number of companies underestimate the importance of human
resources and use outdated methods of personnel management, but the use of new approaches
in personnel management can be crucial to improve the efficiency of the enterprise.

It is a well-known fact that persistence in achieving goals is formed in employees only in
the presence of strong motivating factors. With low motivation, the work is not done in order
to receive a reward, but only to avoid punishment. Thus, the implementation of new qualitative
and quantitative positive changes in the development of the enterprise requires appropriate
motivation of employees, the creation of a set of motivators and disciplinary processes to
achieve this goal. That is why it is very important to form an effective process of staff
motivation.

Review recent research and publications, Erks and Dodson (researchers of people's
motivation) proved that the best productivity occurs at average motivation, but in their research,
they used the motivation of coercion, which does not allow to extend their conclusions to all
possible cases of motivation [1].

Influence on humans through their needs was considered by Maslow [2], Alderfer [3],
McClelland [4] and others ([5-9]). Maslow A. developed a hierarchy of human needs and
presented it in the form of a pyramid based on basic physiological needs, the need to be safe
and loving [2]. The top of the pyramid is the need for self-actualization and aesthetics.
McClelland D. considers human needs at higher levels, he proposes to divide all human needs
into the need for achievement, complicity and power [4].

Goepel M., Holzle K., Knyphausen-Aufse3 D. the peculiarities of the formation of
motivation of employees of enterprises are investigated [10]. Voynarenko, M. P., Dzhedzhula,
V. V., Yepifanova, I. Yu. simulated the process of staff motivation [8]. The approach proposed
an anonymous survey of employees to determine the overall level of motivation of employees
and ways to improve it depending on the level of individual components - the functions of
desirability. First of all, efforts should be directed to the implementation of cost-effective and
low-cost measures to increase motivation and after the implementation of these areas to make
a change in the material support of employees.

In the scientific work, to implement the process of modeling staff motivation to innovate,
a universal indicator is used - the Harrington desirability function [11].

Definition of objectives. The purpose of the article is to form a set of hierarchical
classifications of factors influencing the personnel management system.

The following general and special methods were used in the research: abstract-logical and
structural-logical analysis - to make theoretical generalizations and clarify the definition of
"personnel management", the method of formalizing the factors of influence - to identify factors
influencing the personnel management system; tabular method.

Results and discussion

The personnel management system is influenced by various factors, including internal,
external and specific factors of the personnel management system. Effective performance of
any company closely connected with personnel management.

Personnel management is the science and art of effective management of people in the
conditions of their professional activity. This is a system of principles, methods and
mechanisms for optimal combination, development and motivation, as well as the rational use
of staff [5].
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The personnel management system, which is aimed at achieving strategic goals and
obtaining high performance indicators in the Enterprise, is a fundamental basis for achieving
high economic performance. For the successful development of the Enterprise it is very
important to form a creative, professional team taking into account the individual characteristics
of all employees. It is also important to form a favorable moral and psychological climate. The
state of the socio-psychological climate, the degree of its impact on the individual can be
considered as one of the essential indicators of the effectiveness of the leader. It is also
necessary to take into account the temperament of employees when creating working groups,
teams, delegating authority and distribution of work tasks. It is necessary to create comfortable
working conditions for each person, which will promote more efficient work of each employee
[12].

For effective operation, the personnel management system must use optimal innovative
techniques and technologies. Personnel management technologies that are most open to the
perception of innovation are grouped into the following blocks [9]:

- personnel planning subsystem,

- personnel development subsystem,

- subsystem of stimulation and motivation of personnel,

- subsystem of organization of innovative activity of personnel.

The management of each company understands that the effectiveness of activities
depends on the qualifications of employees. Internal training at the enterprise does not always
solve the problem, especially if specialists are needed at the moment.

Therefore, it is necessary to use staff from the external environment, entering the labor
market. The subjects of the labor market are employees as owners, carriers and sellers of goods
"labor" and employers as buyers. The object of the labor market is labor, which is a commodity
and is bought and sold, like all other goods. The labor market by its economic purpose is a
market of factors of production, i.e. the demand for resources is formed by firms that consume
certain resources, and supply is formed by households - as owners of these resources. Like any
other market, the labor market needs some government regulation.

It can be concluded that the personnel management system is a very important element
of any enterprise, it significantly affects the efficiency of its activities. Human resources are
extremely valuable, because the quality of products and services provided by the company
depends on the qualifications of employees. In modern conditions, the value of human resources
is increasing, and therefore the need for competent management of these resources is growing.
That is why personnel management is one of the most important systems that affect the
efficiency of the enterprise.

The recruitment system significantly affects the personnel management system, because
depending on the type of recruitment there will be different processes of adaptation of the
employee, there will be different cost and time to close the vacancy.

The moral and psychological climate in the team can increase or decrease the productivity
of employees. One of the directions that helps to create a favorable psychological climate is the
organization of people into production teams on the basis of their psychological compatibility,
which means psychological closeness of partners, mutual sympathy, similarity of their
characters, common interests and inclinations.

Development and training systems play an important role in the personnel management
system. Today, every company needs retraining of technical staff, training of new employees,
training of employees on how to do their job better. The Personnel training policy should be
aimed at ensuring the rights of workers to higher and vocational education in accordance with
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their interests, vocations, abilities and meet the needs of all areas of economic activity in skilled
and competitive workers in the labor market [13].

Personal qualities of employees are also an important component of the personnel
management system, because it depends on them whether a potential employee will fit into the
team, whether it will create conflict situations, or will share corporate values. The professional
qualities of the employee affect the quality of work performed and the needs of future
professional training.

The system of motivation is an important element of personnel management and plays a
significant role in productivity and achievement of enterprise results. Skillful use of motivation
helps managers to develop ways to achieve maximum results of work of subordinates on the
basis of a clear idea of the peculiarities of their behavior. The behavior of people in the process
of activity is increasingly influenced by labor motivation, which is generated by labor itself, its
content, conditions, organization of the labor process, mode of work and so on. Everyone needs
meaningful, interesting, useful work, decent working conditions. The person seeks to determine
the prospects for its growth [14].

Willingness to innovate determines the ability of employees to adapt to new conditions
and this feature is very important, because in modern conditions, companies need to constantly
implement innovation processes to remain competitive.

The financial and economic condition of the enterprise significantly affects the personnel
management system, because the effective implementation of new measures requires funds that
the company in a state of crisis will not be able to spend on a personnel management system.
At the same time, a profitable company has the opportunity to spend more on motivation and
staff training, thereby increasing its efficiency.

Working conditions are an important element of the personnel management system. If
working conditions do not meet the standards, workers less motivated to work effectively. The
better the working conditions, the more motivated and productive the employees are likely to
be.

The corporate culture of the company is formed on the basis of its technical development,
principles of doing business, traditions, qualifications of workers, clearly defined procedures
for the implementation of labor processes, work atmosphere, beliefs, etc. [15]. If the corporate
culture in the enterprise is strong and true and the employees will correspond to it, then all
employees will be part of one whole and it will significantly affect the efficiency of the whole
enterprise. If there is no corporate culture or it exists only "on paper"”, employees will be
separated and unmotivated, which will negatively affect the results of their activities.

Social infrastructure is not a direct element of the personnel management system, but has
a significant impact on employee motivation and job satisfaction. The better developed the
social infrastructure, the more necessary and protected the employee feels, which will have a
positive effect on their efficiency.

The degree of mechanization of labor makes it possible to save on manual labor, making
processes faster and better, thus allowing the use of savings for enterprise development. Low
mechanization of labor processes is more resource-intensive and less efficient.

The level and quality of education significantly affect the effectiveness of the personnel
management system, because the higher the level and quality of education, the more qualified
personnel will come to the company and the less it will be necessary to spend on their training
and retraining.

The situation on the labor market has a significant impact on the effectiveness of the
personnel management system. If there are no potential candidates in the market, the company
will suffer from a shortage of employees and will have to spend significant funds on training
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existing employees or significantly increase the salaries of new employees to attract them to
the company. Excess labor in the market also leads to negative consequences.

Personnel policy of other enterprises can also affect the labor market and the personnel
management system of a particular enterprise. If a competitor offers a higher wage and social
package, it will be necessary to pursue the same policies that lead to new losses in order to
attract new employees and keep existing ones.

Based on the above information, there is a need to form a mathematical model in the
formation of intellectual support for decision making. To do this, taking into account the
sources, hierarchical relationships of factors influencing the personnel management system are
formed, which are shown in Table 1. The decision-making process using fuzzy logic theory and
linguistic variable is based on a system of fuzzy inference - approximation of the dependence
Ff = f (X1, X2, Y1, Z1... zn) using fuzzy rules and fuzzy logical operations of addition, union,
intersection and implications. As a result of modeling the indicator of efficiency of personnel
management which will allow to choose among alternatives optimum strategy of personnel
management is chosen. The linguistic variable that corresponds to the indicator of the
effectiveness of personnel management Fe is presented as a function of the components:

Fe=f(X,Y, 2), €h)

where X is a linguistic variable (LV), which describes the influence of factors of the
personnel management system;

Y - LV that describe the impact of internal factors on personnel management;

Z is a LV that describes the influence of external factors.

The linguistic variable that describes the influence of factors of the personnel
management system can be represented as a dependence:

X=f(x1, X2, X3, X4, X5, X6), (2)

where x1 - LV "recruitment system";

X2 - LV "moral and psychological climate in the team";

X3 - LV "development and training systems";

xs— LV "personal and professional qualities of employees";

xs - LV s "motivation system";

Xs - LV " Willingness to innovate *.

The linguistic variable that characterizes the impact on the process of personnel
management of internal factors is presented as a dependence:

Y=f (Y1, Y2, Y3, Y4, ¥5), (€))

where y1 - LV "financial and economic condition™;

y2 - LV "working conditions";

y3 - LV "corporate culture”;

y4- LV "social infrastructure”;

ys - LV "degree of mechanization of labor".

Linguistic variable describing the influence of external factors on the process of personnel
management is presented in the form of dependence:

Z=f (21, 22, 23), €)
where z; - LV "level and quality of education™;
Z> - LV "situation on the labor market";
z3 - LV "personnel policy of other enterprises".
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Table 1. Factors influencing the personnel management system as linguistic variables

Designation and name of the

Parameter .
variable

Universal set Linguistic terms for evaluation

Internal recruitment, external

X1 Recruitment system U(x2=[1...5] (points) recruitment

X2 Moral and psychological

climate in the team U(x2=[1...5] (points) Favorable, neutral, unfavorable

x3 Development and training

systems U(xz=[1...5] (points) Traditional, innovative, absent

X4 Personal and professional
qualities of employees

Match the position, do not

U0=1...5] (points) match the position

Factors of the personnel
management system

Xs Motivation system U(xs=[1...5] (points) Effective, ineffective

Xs Willingness to innovate U(xe=[1...5] (points) High, medium, low

y1 Financial and economic _ . Profitable, unprofitable, on the
condition U(ya=[1....5] (points) verge of bankruptcy

Very high, meet standards, do

. . o _ .
g y2 Working conditions U(y2=[1...5] (points) not meet standards
[
c—‘: ys Corporate culture U(ys=[1...5] (points) Real, exists only "on paper"
o
L o . Very developed, developed, not
o — ’ ’
IS ya Social infrastructure U(y+=[1...5] (points) developed

ys The level of labor _ . . .

mechanization U(ys=[1...5] (points) High, medium, low
g z1 Level and quality of education | U(z:=[1...5] (points) High, medium, low
g There are many / average
= z, Situation on the labor market | U(z2=[1...5] (points) number / not enough potential
E employees
X zs Personnel policy of other U(ze=[1....5] (points) Better than the existing one at

enterprises the enterprise, the same, worse

Source: built by authors

On the basis of the formed factors of influence the mathematical model of intellectual
support of decision-making on the basis of the theory of fuzzy logic and a linguistic variable is
constructed. For the developed mathematical model, the form of membership functions is
Gaussian. This form of membership function is the most flexible, universal and allows to
describe the degree of ownership of most of the processes under consideration.

Conclusions. It is proposed hierarchical relationships of factors influencing the personnel
management system, which, in contrast to existing approaches, allows to take more fully into
account the factors that determine the effectiveness of personnel management and to form a
mathematical model of intellectual decision support for personnel management. The linguistic
variable that corresponds to the indicator of the effectiveness of personnel management is
presented as a function of the components that describe the influence of factors of the personnel
management system; the influence of internal and external factors on personnel management.

The practical significance of the results is that the theoretical and methodological
provisions of scientific work are brought to the level of specific practical recommendations for
the formation of a personnel management system and can be used by enterprises to make
management decisions to improve business results in their relationship and interdependence.
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€niganona 1., [xem:xyaa B., [lankosa B.

IEPAPXIYHA KJTACUDIKALIA ®PAKTOPIB BIIVIMBY HA CUCTEMY YIIPABJIIHHSA
HNEPCOHAJIOM ITPOMUCJIOBOTO NIAIIPUEMCTBA

B cyuacnux ymosax moocoki pecypcu € 00HUM 3 HAUBANCIUBIUX eeMeHmI8 8 OsIbHOCmI nionpuemcmsa. /s
moeo, wob nionpuemMcmao 0yio epexmueHuUM, He0OXIOHO NPUOLIAMU 3HAYHY V6a2Y YNPAGLIHHIO NePCOHATIOM.
Memoto cmammi € ¢hopmyeanna cyKynHocmi ma iepapxiuna xnacugbikayis gaxmopie eniugy Ha cucmemy
YNPAGNIHHA NEePCOHATIOM.

B pobomi 3anpononosani icpapxiuni 36 ’sa3ku axmopie eniugy Ha Cucmemy VNPAGIiHHL NEPCOHANOM, WO Ha
8IOMIHY 8i0 ICHYIOUUX NiIOX00i8, 003804€ OLNbLUL NOBHO BPAXYBAMU (AKMOPU, AKI SUSHAYAIOMb eheKMUBHICMb
VAPAGNIHHA NEPCOHANOM | chopmyeamu mamemamuyny MoOenb HMeNIeKmyanbHoi NiOMpUMKU RPUTHAMMSL
piuieHb 3 ynpaeiinHs nepcoranom. Jlinegicmuyny 3mMiHHY, wo 6i0n06i0ae NOKA3HUKY eQeKmuUeHOCmi YNpasiiHHs
NepCoHANOM NpedCmagneHo y 6ueisidi Qyukyii 6i0 CKIA008UX, WO ONUCYIOMb 6HAUE (akmopie cucmemu
VNPAGIIHHA NEPCOHANOM,; GNIUE BHYMPIWHIX PaKmMOpie Ha YNPABIIHHA NEPCOHANIOM,; 6NIUE 308HIUHIX hakmopis.
Ilpaxmuune 3navenns 00epiucanux pe3ynomamis NOAAE 8 MOMY, WO MeOPemudHi ma MemoOuyHi NON0MHCEHHs
Haykoeoi pobomu 008edeHi 00 pIHS KOHKPEMHUX NPAKMUYHUX DEeKOMEHOayill 3 (OopMy6aHHs cucmemu
VIPABNIHHA NEPCOHANIOM MA MOJICYMb SUKOPUCIMOBYEAMUCL NPOMUCTOBUMYU NIONPUEMCMEAMY OISl YXBALEHHS
VIPABNIHCbKUX PilleHb 3 NOKPAWEHHsA pe3yibmamie 20cnoodapcbkoi OiAnbHocmi 'y iX 63a€M036 3Ky ma
63a€MO00YMOGIEHOCII.

Knrouosi cnosa: 1100cwKi pecypcu, ynpagiiHHsa nepCoOHANOM, TIH28ICMUYHT 3MIHHI, MOMUBAYis

Enudanosa U., I:xxeq:kyaa B., IlankoBa B.

HNEPAPXUYECKAS KJACCUPUKALNA ®PAKTOPOB BIUSAHUA HA CUCTEMY YIIPABJIEHUSI
MNEPCOHAJIOM NNPOMBIIIJIEHHOI'O TPEJAIPUSATHUSL

B cospemennbix ycnogusx uenogeueckiue pecypcul AGNAIOMC OOHUM U3 BANCHEUUUUX INEMEHINO0E 8 OESIMENbHOCIU
npeonpusimusi. [ mozo, umoovl npednpusmue OuLi0 dPPeKkmuHviM, He0OX00UMO YOelsimb 0cob0e HUMAHUE
VAPABLEHUIO NEPCOHALOM.

Lenvlo cmambvu A615€mMCsi POPMUPOSAHIUE COBOKYRHOCU U UEPAPXULECKAS KIACCUDUKAYUSL PAKMOPOS8 GIUAHUA
Ha cucmemy ynpagieHusi nepCoHAIOM.

B pabome npeonosicenvt uepapxuueckue ces3u Qakmopos IuAHUA HA CUCEM) YAPAGLEHUsL NePCOHAOM, YO 8
omauuue Om CYWecmeylouux nooxooos, no3eonsem 6Goree MNOAHO YYecmb QaxKmopwvl, onpeoerstiowue
apghexmusHocms YNpasieHuss NePCOHAIOM U CHOPMUPOBAMs MAMEMAMUYECKYIO MOOEeb UHMEIEKINYANbHO
ROOOEPICKU  NPUHAMUS  PEUleHUll N0  YNPAGIEHUI) NePCOHANOM. JIUHSGUCMUYECKYIO NEPEMEHHYIO, YUMo
coomeememeyem noKa3amento IQPeKmusHoCmu ynpaeieHus nepcoHaIoM RPeOCmaesieHo 6 6uoe GYHKyuu om
COCMABNAIOWUX, ORUCHIBAIOWUX GIUSAHUE (HAKMOPOE CUCTNEMbI YNPAGILeHUsL NePCOHANOM, GIUSHUEC GHYMPEHHUX
paxmopos Ha ynpasnenue nepcoHAIOM, GIUSHUE GHEUWHUX PAKMOPOS.

Tpaxmuueckoe 3Hauenue NOIYUEHHbIX PE3YIbIMAMOo8 3aKI0HACMCA 6 MOM, YN0 MeoPemuy4ecKue u MemooudecKue
nonodcenuss Hayunou pabomel 008€0eHbl 00 YPOGHS KOHKDEMHbIX NPAKMUYCCKUX PEKOMEHOAyuil Nno
Gopmuposanuio  cucmemvl  YNPAGLeHUs NEPCOHANIOM U MO2YM  UCNONb308AMbCA  NPOMBIULICHHbIMU
npeonpusmusmu O APUHAMUSA YIPAGICHYCCKUX PEUeHUll N0  YIYYUEHUIO pPe3yIbmamos XO3UCMEeHHOU
0esMEeNbHOCMU 6 UX 83AUMOCEA3U U 3AUMO0DYCIOBICHHOCIL.

Knrouesvie cnosa: uenogeueckue pecypenl, ynpasienue nepcoHailom, IUHGUCTIUYECKUE NEPeMEeHHbLe, MOMUBAYUS



