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OPTIMIZATION OF INCOME OF THE PERSONNEL OF THE ENTERPRISES
OF THE FOOD INDUSTRY
Abstract. The relevance of the research topic is explained by the fact that the most
important means of ensuring the coordination of the labor process and achieving overall sustainable
development of the enterprise in the future is to establish a mechanism for generating staff income
and determine its optimal level. The purpose of the article is to make recommendations and
proposals for optimizing the formation of the components of the total income of the personnel of the
enterprise with the help of the target function, focused on maximizing the income of the business
entity. The article proves that the successful operation of the enterprise is impossible without the
coordination of the interests of the employer and its staff in the field of income generation, so this
process needs to be optimized using mathematical modeling methods. Since the income of
personnel, first of all, belongs to the sphere of personnel management of the enterprise, the
indicators of the goal are indicators of the effectiveness of the use of labor resources. Depending on
the goals of optimization, there are several types of unknown variables in the tasks of income
management of the enterprise: the level of the employee; the level of a separate structural unit; the
level of the enterprise as a whole. The scientific novelty of the article is a created model of optimal
formation of staff income, which, unlike existing ones, is based on optimization of income
components that provide the maximum performance level indicator of staff income effectiveness
and meet the conditions of not exceeding the financial resources of the enterprise and reaching at
the same time the optimal level of profitability. The practical significance of the obtained results is
that the developed optimization criteria were tested in the economic activity of food industry
enterprises, which made it possible to determine the optimal composition of the total staff income,
which increases the efficiency of these entities.
Keywords: total income of enterprise personnel, optimization, target function, income
return.
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ONTUMIBALIA 1OXOAIB MEPCOHAJIY NIAINPUEMCTB
XAPYOBOI TPOMMCJIOBOCTI

AHoOTaliAg. AKTyaJbHICTh TEMHU JOCIHIIPKEHHS MOSCHIOETHCS THUM, IO HANWBaKIMBIILIUM
3aco00M 3a0e3MeUeHHsI Y3TO/HKEHHS CTOPIH TPYAOBOTO MPOIECY 1 JOCATHEHHS B IIJIOMY CTIAKOTO
PO3BUTKY MIANPUEMCTBA B MailOyTHROMY € HAJAro/KEHHs MeXaHi3My (OpMYBaHHS JTOXOIY
NepCOHAY Ta BU3HAYEHHS MOT0 ONTHMAaJIbHOrO piBHA. MeToro cTaTTi € popMyBaHHS peKOMEHAALlIi
1 TpOMO3UILiil CTOCOBHO omnTUMi3alii (GopMyBaHHS CKJIaJOBHX CYKYIHOTO JOXOJYy HEepCOHATy
MIAMTPUEMCTBA 32 TOTIOMOTOIO IITLOBOT (DyHKINIT, OPIEHTOBAHOI HA MAaKCHUMI3AIlII0 JTOXOI0BIAAaYl
cy0’ekta rocrojaproBanHs. JloBeaeHo, 1o ycmimHe (QyHKI[IOHYBaHHS MiJIPUEMCTBA HEMOXKIIUBE
0€e3 y3ro/KeHHs 1HTepeciB poOOTOIaBLIA 1 oro nepcoHaty y chepi popMyBaHHS AOXOIIB, TOXK LEH
mnporec moTpedye OonTHMi3alii 13 3aCTOCYBaHHSIM METOJIB MAaTeMaTHYHOTO MOJCIIOBAHHS.
OcCkiIbKM J0XOJQU TMEpCcOHalTy TMepedayciM HajlexaTrb A0 cepu MEHEIKMEHTY IepCOHaIy
HiANPUEMCTBA, TO TOKAa3HUKAMHU IJII € TOKAa3HUKU PEe3yJbTaTUBHOCTI BUKOPUCTaHHS TPYIOBHX
pecypciB. 3alie)KHO BiJ IUICH ONTUMI3alii BUIIJICHO KiJbKa THIIB HEBIJOMHUX 3MIHHHX Y 3aJadax
YOpaBIiHHA JOXOJOM T[E€pPCOHANy MiJIPUEMCTBA: pIBEHb NpAIliBHUKA; PIBEHb OKPEMOIo
CTPYKTYpPHOTO MiJpO3JiTy; piBE€Hb MIANpUEMCTBA B LiToMy. HaykoBor0 HOBU3HOIO CTarTi €
no0yI0BaHa MOJIeIb ONTHUMAJIbHOTO ()OpPMYBAaHHS [OXOJIB MEPCOHATY, $Ka, Ha BIAMIHY BIJ
HasIBHUX, 0a3yeTbcs Ha ONTUMI3aLli CKIaJ0BUX JOXONY, 10 3a0e3MeuyloTh MaKCUMaJIbHUIN PiBEHb
pe3yJIbTATUBHOIO MOKA3HUKA OILIHKM €()EeKTUBHOCTI JOXOJIB MEPCOHANY 1 33JOBOJIbHSAIOTH YMOBHU
HEeNepeBUILEHHS (PIHAHCOBUX PECYpPCIB MIAIPUEMCTBA MPHU JOCSATHEHHI MaKCHUMaJbHO MOTPIOHOIO
piBHS mpuOyTKOBOCTI. [IpakTHuHE 3HAYEHHS OTPUMAHUX pE3YJIbTATIB IOJIATa€ B TOMY, IO
po3po0ieHi KpuTepii onTuMizarii Oyau ampoOOBaHI B TOCMOAAPCHKINA MiSTILHOCTI MiAIPHEMCTB
Xap4yoBOi MPOMHUCIOBOCTI, L0 HAJAJI0 MOXJIMBICTh BU3HAYUTHU ONTHUMAJIBHHUHA CKJIAJ] CYKYITHOI'O
JIOXO/y TIEPCOHAY, 3a SIKOTO BIOYBAETHCS 3pOCTAaHHS PE3YIbTATUBHOCTI TISTTBHOCTI IUX Cy0’ €KTIB
rOCIIOIAPIOBAHHS.

KuarouoBi ciaoBa: cykynmHHI [10XO4 MepcoHalTy HIANPUEMCTBA, ONTHMI3allisd, IIbOBA
byHKIS, T0X0A0BIIIa4a, TAMPUEMCTBA XapUOBOi MPOMHCIOBOCTI.

®opmya: 2; puc.: 1; Tabn.: 1; 616:1.: 21.

Introduction. The efficiency of any business entity is closely related to the resource
provision of its functioning. Determining the appropriate strategy for enterprise development
depends on the ability of managers to ensure the rational formation and use of all types of resources,
including labor. At the same time, the processes of labor migration and level decrease in skills of
potential labor resources, the shortage of workers determine the need to develop a system of
personnel income management, which would ensure the involvement of skilled workers, as well as
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their further retention. Establishing a mechanism for generating staff income and determining its
optimal level for any business entity, becomes the most important means of ensuring the consensus
building of the labor process parties and achieving overall sustainable development in the future.
This problem is relevant not only for the food industry, but also for all enterprises of Ukraine.

Analysis of research and problem statement. The issues of the enterprise staff income
formation have been partially considered inscientific works by D.P. Bohynia, N.A. Volhin,
T.I. Hrinko, V.A. Hrosul, L.M. Shymanovska-Dianych, O.V. Dodonov, N.V. Dudina, A.V. Kalyna,
AM. Kolot, Yu.P. Kokin, A.S. Krutova, V.I. Lievashov, Yu.V. Malakhovskyi, .M. Novak,
0.0. Nesterenko, N.P. Pavlovska, T.O. Sazonova, T.O. Strybulevych, S.O. Tsymbaliuk,
A.O. Cherchata, R.A. Yakovlev, V.L. Yasinskyi and others. The researches of optimization of
economic processes for enterprise management and its development have been carried out by
P.M. Hryhoruk, A.V. Zelikman, N.V. Roshchyna and O.H. Timinskyi. As for the optimization of
enterprise costs for staff motivation, some aspects can be traced in the works of N.L. Havkalova,
S.V. Voloshyna, L.D. Kostakova, A.S. Kryvoruchko, V.I. Litvinova, L.O. Ptashchenko,
L.V. Romashchuk, Yu.V. Sherstennykov.

Noting the value of the research results of these scientists, it should be mentioned that the
process of optimization of the income of staff of food industry enterprises is insufficiently studied
by scientists, so the relevance of this problem, the presence of unresolved discussion issues led to
the choice of research topic.

Unsolved aspects of the problem. Noting the value of the research results of these scientists,
it should be noted that the process of optimizing the income of personnel of food industry is
insufficiently studied by scientists, so the presence of unresolved issues led to the choice of this area
of research.

The purpose of the article. Given the importance of management decisions by enterprises
on the formation of income of its staff, the purpose of the article is to form recommendations and
suggestions for optimizing the formation of components of the total income of personnel of the
enterprise through the target function aimed at maximizing income of the entity.

Research results. Formalization of the optimization problem begins with writing the target
function of the optimization model in formal form. As noted above, the unknown variables are the
size of the income components of the food industry personnel. The number of variables depends on
the required degree of detail of such components. The simplest option is to find two variables: the
size or share of salary, first of all, and, secondly, the labor force costs of the enterprise (except those
included in the payroll fund [1, 2, 3]). It is an indisputable fact that the purpose of optimizing the
income of the company’s staff is not to reduce the responding costs, but to determine exactly how
much you need to pay to ensure the maximum return on each hryvnia invested in staff salaries. In
particular, given Maslow’s hierarchy of needs and the theory of diminishing utility, we can assume
that from the standpoint of management it is important to identify those items of income that
motivate both individual employees and staff as a whole to the most productive work [4, 5].
Table. 1 shows a set of variables for optimization tasks of different levels of the hierarchy of the
organizational structure for the food industry.

All effective indicators of formation and use of staff income are calculated on the basis of,
first, the effective indicator of staff activity (gross or net income, gross output, profit, etc.) and
directly the amount of income [6]. In formal form, the target function should take the form of the
dependence of the target indicator on the unknown variables x. In this case, the performance of staff
must be displayed as a function of unknown variables [7—9].

The implementation of the proposed methodological approach is considered on the example
of income optimization of the chief technologist of PJSC «Ovruch Bakery». The relevant task will
be as follows: to determine the share and total amount of income that will ensure the maximum
level of income.

ISSN 2306-4994 (print); ISSN 2310-8770 (online) 253



OIHAHCOBO-KPEAUTHA AIANbHICTb: MPOBJIEMW TEOPIT I PAKTUKM 2020 N@ 3 (34)

Table

Variables of the optimization model of income of personnel of the food industry

Hierarchy
level

Variables

the size of the income components

the share of the income component

Enterprise level

x; — the rate of the basic salary of the
employee; x, — the amount of systematic
additional salary of the employee; ¥3» Xase-0 Xy
x; — the rate of the basic salary of the
employee; x, — the amount of systematic
additional  salary of the  employee;
Xpils Xyp2000 X,y ¥ — the amount of the
enterprise costs, which are not included in the
payroll fund, n + 1st, n + 2d, ..., n + m-th type

x; — the share of the basic salary of the
employee; x, — the share of systematic

additional salary of the employee; *3» XY4.-5 Xy
— the share of the 3rd, 4th,..., n-th component of
the additional salary, which depends on the

. Xpots Xpgogyens X, + 12
efficiency of the employee; “#+l® “ar2r*n

— the share of the enterprise costs that are not
included in the payroll fund, n + Ist, n + 2nd, ...,
n + t-th type.

Subdivision
level

x; — the amount of the payroll fund of the
subdivision personnel ; x, — the amount of
systematic additional salary of the subdivision
staff; x; _ the amount of the additional salary
for a high level of work performance; x, — the
amount of additional salary for the preservation
of fixed assets; x5 — the amount of additional

salary for saving resources; Xs-> X7----> X; — the

amount of enterprise costs, which are not
included in the payroll fund, 6th, 7th,..., n-th

type..

x; — the share of the payroll fund of the
subdivision staff, x, — the share of systematic
additional salaries of subdivision personnel; x; —
the rate of the additional salary for a high level of
work performance; x, — the share of additional
salary for the preservation of fixed assets; x5 —
the share of additional salary for saving

resources; 4. ¥7:---» X, — the share of enterprise

costs , which are not included in the payroll, 6th,
Tth,..., n-th type.

Employee level

x; — the rate of the payroll fund of the
subdivision personnel; x, — the amount of
systematic additional salary of the subdivision
staff; x; _ the amount of systematic additional

salary; the amount of

enterprise costs, which are not included in the
payroll, 4th, 5th,..., n-th type.

Xy, X5heeey X

o tn

x; — the share of the payroll fund of the
subdivision staff, x, — the share of systematic
additional salary of subdivision personnel; x; —
the share of systematic additional salary;

X1, ¥5..... ¥; — the share of enterprise costs,
which are not included in the payroll, 4th, 5th, ...,
n-th type.

Source: authors’ own development.

The procedure for calculating the effective staff performance indicator, which provides 1

UAH of a specific i-th component of income, includes the following stages [10—12]: 1)
determining the current return as the ratio of an effective indicator (gross output, gross or net
income, profit, dividends etc.) received as a result of the employee’s activity to the amount of his
income; 2) calculation of the share of the result (gross output, gross or net income, profit, dividends,
etc.), the reception of which is provided by each individual component of income; 3) calculation of
the amount of income, which provides 1 UAH for each individual component of income. Given the
above logic, the target function, focused on maximum return, will look like:

n

Z”ij

i=1

v i = k n (1)
2 X Ty
j=1i=1
where #; — a score that reflects the opinion of the j-th specialist on the extent to which the i-th

component of income motivates him to increase productivity; k£ — the number of surveyed staff
who perform identical work and receive identically structured income.

As the concordance coefficient meets Pearson’s criterion and the dimension of agreement of
the sampling experts is high [13—15].

If we consider the example of the chief technologist, the sources of his additional salary may
be extra payments for overfulfilling the norm and for expanding the product-line of bakery products
and optimization of raw materials for 1 product, reducing production waste [16; 17; 21].

The next component of the task of optimizing staff income is a system of its limitations. In
addition, the model must include restrictions on the minimum level of the ratio between
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productivity growth (as the amount of net income or gross output per employee) and employee
income (if this ratio is not selected as a target indicator). The corresponding restriction will look
like [18-20]:

ZVI-x,.X
H.100-100 2
AT, o, - 71° g >1’ @)
ATz)n le_
";1( +—-100-100
"
0 N
where 7/" — the actual amount of gross output;; 2"/ — the amount of gross output after
i=1

optimization; & * — actual staff income before optimization.
The formalized optimization model will look like Fig., where v, is the share of gross

output, which is made at the expense of the i-th component of staff income; r, — the required share
of the i-th component of staff income; x — the required total income of the employee; 77 — the
amount of gross output manufactured by a particular employee; n — the number of components of

staff income; X. — the share of additional payments for overtime work in the total income of the

employee; X — total income of the employee; i — the desired excess production; /s — piece
rate; #. — percentage with which the amount of additional salary for plan overfulfillment should at
least exceed the amount of the basic salary; ¥ — the share of basic salary in the total income of the

mn

worker; x/"" — the minimum basic wage, according to the tariff class of the worker; x> — the share

of regular salary in the total income of the worker; ;" — the minimum amount of regular
additional salary of the worker, where x™* — the maximum amount of the worker’s income, 77"
— basic level of gross output, that is, the size of gross output produced by the worker before
optimization; ¥* — the basic amount of employee income.

As mentioned earlier, the salary of a technologist includes basic and additional (regular and
non-regular) components. Additional salary, which depends on the results of work, is formed by a
bonus payment for excess production of bread at the working site of the technologist. The following
initial data are needed to solve the optimization problem: 77" — the size of the gross output made
by the worker before optimization (7,5 thousand units / year); x" — the amount of staff income to
be optimized (UAH 49.2 thousand per employee / year) V' — desired excess production (20%); 1,
— piece rate per unit of overproduction (UAH 8 / unit); 4. — the percentage with which the
amount of additional salary for plan overfulfillment should at least exceed the amount of basic
salary (10-20%);x" — the minimum basic wage, based on the tariff class of the worker (3840
UAH / month); x7™ — the minimum amount of the regular additional salary of the worker (300
UAH / month); x™* — the maximum amount of the worker’s income is 51.36 (or 60.00, or 75.00
thousand UAH / year).

The calculation of the amount of gross output per UAH 1 of each of the three components of
income was carried out according to the following logic. According to current calculations, each
hryvnia of income of the technologist provides 162 loaves. According to the results of an expert
survey of technologists of 4 production facilities, it was found that 43% (or 70 loaves) provide the
basic salary, 1.2% (or 2 loaves) provide an additional regular component of the salary and 56% (90
loaves) provide an additional non-regular component. Therefore, the values of the coefficients of
the optimization model, which reflect the size of gross output, which provides 1 UAH of basic
wages, is 70 (v; =70), additional regular — 2 (¥: =2), additional non-regular — 90 (v; =%9). The
application of these optimization parameters will provide an opportunity to increase staff income
and revenue.
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GENERAL PROBLEM OF OPTIMIZATION OF INCOME OF PERSONNEL OF

ENTERPRISES OF FOOD INDUSTRY

staff income

determine the size of the components of income of staff / employee (or the share of these
components in total income), which would, on the one hand, provide the maximum /
minimum level of the main indicator of performance / use of staff income, and, on the other
- meet the available financial resources of enterprises and achieving the minimum /
maximum required levels of other indicators of the effectiveness of the formation / use of

Target indicator for optimizing

staff income

L 2

income *

F

S B SO Xy %)

AT Z N

2

nknown variable problems of optimization of the total income of the personnel ofthe enterprise

components of the total
income of employees

components in the total
income of employees

The — size ; olf1 th? The share of Tar - when the structure of total
components of the tota components in the total income is unknown-
income of thg personnel staff income (xi, X2, X, get i
— of the enterprise (Xi, X3, . x X fune | B 1. s ;V‘X"X
X X X+l X+2 “ey n n+ls nt2s  eees i Fzﬁz . =+ — max
35 s Any Aptls Ant2s > Xptm tion le ZX,X
Xn+m i=l i=1
- when the size of the
The size of the The share of components of total income

is unknown:

_ BI1 =f(X|,XZ,...,X”):; o

of the unit (X;, X3, X;, of the unit (x, x5, x3, X4, F i u L max
X4,X3,X6, X7,...,Xn) X5, X6, x7,...,x,,) Z;xf Z;x,
The size of the compo- The share of Zv XX
. . BIT  f(x,,%,,..,x,) < "'
nents of the total income components in the total Fzﬁz X ) G
—{ of the employee (X, X, income of the employee — Zf‘ Z}‘
X, Xy Xy oo ) (X1, X2, X3, X4, X555 Xp)

¥

Formation of a system of constraints on the problem of optimizing the total income of staff

Restrictions on the minimum
level of the ratio between the
growth rate of labor

Restrictions
on balancing
the values of

Restrictions on not
exceeding the
maximum level of

Restrictions on the
minimum level of
surcharges for

Restrictions on the
minimum amount of

Restrictions on
the minimum

unknown basic wage systematic additional ! productivity and employee
overfulfillment of e wages income of the income
the plan: employee
xZ‘X Z X - X 2 xmin min L iv,xl)(
. > _ 1 =24 > . max | & 00—
Vo 100>k, ;xi_l X2X 2 Xy lel. X<X ——100-100 .
= 1=

‘:]X" -100-100

Fig. Model of optimization of income of the personnel of the enterprise

of the food industry on income return
Source: developed by the authors.

Conclusion. The inappropriate state of regulation of internal economic relations between the
business entity and its staff in terms of income generation creates the problem of labor migration
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and requires optimization of the process of income generation of employees. With the help of the
target function, which is focused on maximizing income for the business entity, a model of optimal
staff income generation was created, which, unlike the existing ones, is based on optimization of
income components that provide the maximum level of performance efficiency and meet the
conditions not exceeding the financial resources of the enterprise while reaching the maximum
required level of profitability. The developed optimization criteria were tested in the economic
activity of food industry enterprises, which made it possible to determine the optimal composition
of the total income of staff, which increases the efficiency of these entities.
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