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1. Introduction

mathematical modeling when managing the resource portfolio

Dynamic conditions of the market environment of the
present require economic entities to apply modern methods of

of the enterprise. At the same time, when identifying the struc-
ture of such a portfolio and assessing the weight of its individual
elements, the gender factor consideration can be important.




Research on gender issues in entrepreneurship is usually
limited to the study of the features of the so-called “male and
female entrepreneurship” [1]. Generally, gender researchers
analyze certain aspects of gender relations, however, without
considering the fact that the review of any social, economic,
political problem without regard to the gender component
will be incomplete and one-sided. Most theorists and prac-
titioners, referring to entrepreneurial activity, often mean
“entrepreneurship with a male face”. At the same time, tak-
ing into account the influence of the gender factor on the re-
source provision of the enterprise, in which successful teams
are formed on the basis of gender equality, remain outside of
the attention of scientists.

In most cases, the concept of “gender” in entrepreneur-
ship is considered as a category where, within the limits of
gender affiliation, qualitative characteristics of the position
of women and men in society and the business environment
are of importance. The business model, which is oriented to
male resource availability at the enterprise, is still consid-
ered the most natural (basic) model for successful business.
Investigating the role of women in the enterprise activity
suggests that in most cases, the involvement of women in the
enterprise activity is not without the emergence of gender
stereotypes. These stereotypes are present in the description
and quality of the standard definition of male or female; the
content of the norms of the behavior scenarios, program-im-
ages, which are traditionally attributed to the male or female
sex. They show general ideas, opinions about members of so-
ciety about differences between men and women; depending
on the context of the culture and the social environment in
which they work and apply [2].

To date, women are still more likely to be engaged in
housekeeping than men. So, according to sociological sur-
veys, 56 percent of men spend at least half their time working
to create their own business. While 43 percent of women
said they spend most of their time on entrepreneurship, and
57 percent — spend more than half of their time with their
families [3]. However, this difference is not that great, as
reflected in the scientific publications of recent years. In par-
ticular, publications that relate to women’s entrepreneurship
examined the problems that affect the decrease of women
activity in business and studied the peculiarities how women
of various nationalities choose the professional activity [3].

Promotion of the ideology of gender equality and the
representation of women in enterprise activities are increas-
ingly being debated in society and in political discussions in
different countries [1, 2]. However, despite the active efforts
in the gender policy of democratic countries aimed at in-
creasing the presence of women in enterprise activities, men
continue to dominate. The results of research on the rela-
tionship between gender diversity and financial performance
of enterprises are also ambiguous and require additional
reflection [3, 4]. Therefore, the analysis and consideration of
the role of the gender factor in the management of resource
provision of enterprises is an important and topical issue.

Divergences obtained as a result of empirical research
indicate that there is no conclusive evidence that there
is a clear correlation between increased representation of
women and enterprise activities. However, the experience
of successful companies shows that the company’s ability to
effectively use intellectual resources, taking into account
the gender factor, can stimulate the growth of resource
value, form innovative competencies, and transform into
sustainable competitive advantages [5]. Therefore, giving

the proper attention to the gender factor in the development
of a resource provision policy and adaptive methodology
for identifying the importance of elements of the resource
portfolio of the enterprise is an urgent task [6]. Its solution
is possible within the framework of an integrated approach
that allows taking into account the existing imbalances in
dualistic resource characteristics, resource barriers, and
the specifics of assessing the impact of each element of the
resource portfolio in the context of modern gender policies.

2. Literature review and problem statement

The problem in [4] is the lack of a clear definition of the
advantages or disadvantages of the gender aspect and the
assessment of the impact of the gender factor on the func-
tioning of the enterprise. In [7], a positive link between the
participation of women in enterprise management is iden-
tified, the influence of women leaders on the psychological
climate in the enterprise is revealed. But the focus is not on
the key competences of the managers of these enterprises.
The research presented in [8], on the basis of the revealed
negative connections concerning the participation of women
in the enterprise management process, suggests ways to im-
prove the situation. On a global scale, business development
is accompanied by the feminization of the labor market,
increasing participation of women in economic activities,
which definitely becomes more “flexible”. According to
research data in recent years, women’s participation in the
labor market has increased significantly, particularly in East
Asia and the Pacific and in the Middle East. However, in
spite of changing gender models in labor markets, the female
model is often limited to the informal sector.

On the whole, the world economy is characterized by
a rather high level of unemployment, both among men and
women. At the same time, the percentage of unemployment
among young women, unlike young men, is higher. Partici-
pation of young men in the labor market is considered more
valuable. Although in the modern business space “female
entrepreneurship” is heavily promoted, the vast share of in-
vestments is still destined for men, if not taking into account
some regional differences. For example, women’s property in
developing countries is about 24 % in Eastern Europe and
Central Asia, and only about 3 % in South Asia. Barriers
faced by women are: different levels of education, social,
cultural and religious restrictions and norms, lack of capital,
unequal legal status, less political influence, etc. [14, 15].

The author [11] emphasized the absence of any link be-
tween the participation of women in the management of the
enterprise and the results of its activities. Thus, the question
of the relationship between the increase in the number of
women in corporate roles and the results of the enterprise
remains unresolved, as well as the question, in the case of
such a connection, what resources have a positive impact,
and what have a negative impact.

In general, scholars who are supporters of women’s busi-
ness divide problems into two groups of tasks of substantia-
tion of gender diversity [8, 11]:

1) ethical substantiation;

2) business substantiation.

The first ones [11] argue that women need to be involved
in any activity of the enterprise and in all positions based on
the concept of equality. Noting [12] that such an action is
not directly related to the increase of labor productivity, its



purpose is to achieve greater participation of women, which
is considered a positive and fair result of the development of
the modern economic environment. In this case, a greater
number of women in the enterprise does not (directly or
indirectly) increase the efficiency of the company, but it is
a positive factor, because, according to researchers, is a re-
flection of the “real world”. At the same time, other factors
of resource provision may have a more significant effect on
improving the financial performance of the enterprise.

Several papers [5, 11] focus on the manifestations of
heterogeneity in business. It is noted that such a situation,
which reflects contemporary realities in the gender issue, in
general, has the potential for financial growth and successful
development of the enterprise. It should only be taken into
account that diversity (heterogeneity) has two sides of one
“medal”. Increasing diversity (female representatives) can
have both positive [5] and negative [8] effect in the process
of achieving the desired results. Positive and negative effects
of diversity can also neutralize each other or depend on how
they are managed.

For example [11], a sample of different characteristics
from 45 points (e.g., age, gender, education, etc.) was made
and the impact of these links with resource-provision fac-
tors on the productivity of the enterprise was conducted.
However, in [11, 12], it is noted that various team members
improve the company’s activities by introducing wider bas-
es of knowledge and experience. In [13, 14], it was shown
that with increasing (gender) diversity in groups the avail-
able cognitive resources are expanded. Research materials
[15, 16] indicate that if cognitive resources are used effective-
ly, these resources are transformed into diverse perspectives
that can contribute to the emergence of alternative solutions
(diversification of solutions). This allows discovering new
opportunities. In [17], the factors that are based on a cogni-
tive structure with gender and relational demographic fea-
tures that affect the processes of interpersonal and organiza-
tional nature, affecting the effectiveness of the enterprise as
a whole, are considered. The variety of perspectives present-
ed in [18] contributes to a more critical analysis of complex
problems. Improving the difficult situation is proposed in
[1,9] by preventing premature management decisions, allow-
ing creative and innovative solutions to be developed. Hence
the conclusion is that an increase in the number of women at
the enterprise can improve the financial performance of the
company due to the diversification of prospects.

Researchers in their international publications [20, 21]
carried out an analysis of the impact of gender and cultural
differences on the efficiency of the enterprise and the devel-
opment of competences among employees. In [20], studying
gender dynamics and workplace conflicts, plausible apper-
ception was achieved, paying particular attention to the role
of expectations and consequences of decision-making by all
parties involved in the enterprise. In [21], it is suggested that
the possibility of gender differences should be taken into
account when discussing conflict management at the work-
place. The leadership should determine whether the conflict
has gender roots, and whether it has a negative or positive
effect on the productivity of the enterprise as a whole [22].

The author of the paper [23] argues that as soon as wom-
en had entered the labor market, the condemnation of women
empowerment has begun. The corresponding value of gender
differences factors in working conditions was reflected in the
conflict behavior in the workplace, from the point of view of
both sexes. Studies [24] led to topics such as the conflict of

gender roles, organizational status and conflict of work style.
There are two theoretical peculiarities for explaining con-
flicts of different sexes. These are peculiarities focused on
the impact of gender role orientation, on the one hand, and
on the other hand, it is the status within the organization.
It is noteworthy that in [25] it is argued that empirical data
on factors affecting gender differences in small enterprises
did not occur, therefore, they were not taken into account at
large by the researchers.

However, along with the fundamental scientific achieve-
ments obtained in [4—16], the fragmentation of research
results that have practical relevance to determining the
importance of the influence of the gender factor on resource
provision of the enterprise is worth noting.

3. The aim and objectives of the study

The aim of the study is to determine the necessity and
features of the resource management process of the enter-
prise activity, taking into account the gender factor, by
developing a model for identifying the key elements of the
enterprise resource portfolio.

To achieve the aim, the following objectives were set:

—to study the peculiarities of the influence of gender
aspects on the resource provision of the enterprise;

— to propose a model of the resource management of the
enterprise activity, taking into account the gender factor;

— to identify and systematize the elemental components
of the resource portfolio of the enterprise to ensure the effec-
tiveness of business processes in the enterprise;

— to substantiate the expediency of implementation of
the developed model of identification of key elements of the
resource portfolio for enterprises of the brewing industry of
Ukraine.

4. Theoretical and methodological principles of resource
provision of the enterprise in the conditions of gender
asymmetry

4. 1. General features of the gender factor manifes-
tation in the processes of enterprise resource provision

Modern market conditions require enterprises to take
operational managerial decisions on the determination of
production volumes, the selection of target markets for prod-
uct sales. Nowadays it is necessary to increase the efficiency
of resource usage on the enterprise and create their optimal
structure, which largely depends on the effectiveness of
economic activity. This encourages enterprises to focus on
using the opportunities of the market environment to find
innovative resource combinations in order to gain sustain-
able competitive advantages [3].

A number of factors contribute to the activation of the re-
lationship between men and women in the field of enterprise
activity, namely:

1) gender belonging of the subjects of interaction as one
of the primary criteria of social categorization in interper-
sonal and intergroup relations, which determines the defi-
nition of the physical boundaries of men and women groups;

2) socio-psychological density of men and women groups
in the area of business interaction, where the proportion of
women and men is almost the same, and competition contrib-
utes to the increase in the intensity of contacts of represen-



tatives of these social groups. For example, it is fairly high in
the food industry, especially in brewing.

The resource tree components are quite branched and
focused on specific manifestations of intellectual peculiar-
ities of individuals, in particular, taking into account the
gender factor, which actualizes the research problem. Note
that in the broadest sense, resources should be considered
as a source of benefits through the accumulation of existing
technological and socio-economic factors. In the context of
resource provision of economic activities, “resources” are
an integral part of the potential, the use of which allows
achieving the goals and strategic development of the enter-
prise, (Fig. 1).

which emphasizes social norms, decent working conditions,
access to resources, and others.

The growth of the employment rate of women in sectors
dominated by men until recently reflects also non-formal-
ization of earnings. It may be associated with poor working
conditions and the flexibility of the working structure that
can be offered to women for more competitive pricing among
companies. Undoubtedly, not only free access to labor, but
equal rights for women and men are a gender aspect of
business development in many countries around the world.
For example, the lack of land ownership for women in some
countries may prevent them from accessing credit, since land
is often used as a pledge. However, achieving more equal
access to labor resources provides significant

NATURAL RESOURCES

opportunities for both economic growth and

‘ Exhaustible resources: people, plants, animals, minerals, soils, etc.

‘ the empowerment of women. Existing dif-

‘ Inexhaustible resources: water, sun, climate and other

ferences in gender rights have both direct
‘ and indirect effect on the development of

TRADITIONAL RESOURCES OF THE ENTERPRISE

the enterprise, especially given the trends of
modern business.

‘ Material: land, real estate, equipment, inventory and others.

‘ Financial: investment, cash, receivables and payables

4. 2. Methodical approaches to the es-
‘ timation of the value of elements of the

‘ Human: personal qualities, knowledge, skills, experience, reputation, habits, etc. ‘

resource portfolio of the enterprise

Taking into account the key postulates

-~ =

of modern resource theory of entrepreneur-

MODERN RESOURCES OF THE ENTERPRISE

‘ Technological: patents, innovative technologies, receipes, industrial models, etc. ‘

‘ Organizational: management structure, corporate culture, business processes, etc.

ship and the results of own scientific devel-
opments in this field [26], it should be noted
that in order to determine the strategic

direction in the enterprise activity, it is

‘ Informational: information systems, databases, trade secrets, etc.

first necessary to identify the components

‘ Client: customer experience, customer base, formal coalitions, brand, etc.

this development. The phase of the structure

‘ Gender: equality and non-discrimination, egalitarianism, social status, values, etc.

‘ of the resource portfolio that will provide
‘ modeling of the resource portfolio of the en-

terprise is necessary in order to further form

Fig. 1. Identification of resource elements in the context of the evolution of
scientific views on the course of resource transformations

The UN has gender programs to promote enterprise
development. These include targeted programs for women
who seek greater gender equality, reducing gender violence,
achieving peace between territories and in general, promot-
ing social changes around the world [14]. It is noted that the
involvement of women in enterprise activities is very import-
ant for the development of entrepreneurship.

Prerequisites for the emergence of gender asymmetry
are usually sharp inflationary processes, the lack of a full-
fledged demand for products and services, financial crises,
increased resource constraints, and inefficient use of assets
[15]. Our studies show that the reasons for the increase of
gender asymmetry are due to the following factors, namely:

— Factors of society development (demographic, techno-
logical, socio-economic);

— Factors of gender (discriminatory factor);

— Behavioral factors [13].

In economic literature, gender issues are viewed under
the prism of the economic rights of women and men and em-
powerment. In particular, one of the key features of gender
manifestation is the acquisition and use of social capital in
the sphere of interpersonal and institutional relations in the
economic activity of the enterprise. Within the concept of a
socially responsible business, gender equality is a key prereq-
uisite for the formation of a positive image of the company,

optimal management decisions depending
on the weight indices of individual resource
elements [27, 28].

Let us consider the formal setting of the corresponding
task. Let the value of the resulting parameter, which deter-
mines the efficiency of the enterprise, depend on the numer-
ical values of some set of influencing factors F =(F,F,,...,F,).
The corresponding analytical relation has the form

y(F)= wF,
i=1

The standard procedure for evaluating the values of
vector elements W' =(w,,w,,..,w,) of weight coefficients is
based on statistical processing of the results of a series of N
experiments, which determine the matrix of values of influ-
ential factors in each experiment and the vector of the values
of the resulting parameter:

E, K, .. E, Y
H= E, F, .. K, Y= Y,
Fv Fy, F, Yn

Then the least squares functional is introduced

J=(HW-Y)' (HW-Y),



the minimization of which gives the vector W of estimates
of the weight coefficients, calculated by the formula

W=(H"H) HY.

In many practical situations, the implementation of this
idea is impossible due to the complexity of organizing and
conducting an adequate number of experiments. The regres-
sion approach is successfully applied in solving numerous
problems to describe the connection between the explana-
tory and explained variables. However, in this specific task
of managing the resource provision of enterprises, its use is
not effective. This is due to the lack of adequacy of linear
regression models and the complexity of organizing and con-
ducting an adequate number of experiments. In this regard,
let us consider another well-known model.

Let a certain set of resources be used to ensure the ef-
fective functioning of the enterprise (F]), j=12,..n The
indicator of enterprise efficiency can be calculated by the
formula (Cobb-Douglas one), which has the form:

R=TT(E) ®

where w ;s the weight factor, which takes into account the
importance of the j-th resource, j=1,2,...,n.

This is appropriate in solving weakly structured deci-
sion making tasks under uncertainty, especially in complex
cases where it is fundamentally impossible to carry out an
objective assessment of the influence of certain factors on
the system. This is due to the fact that they are subjective in
nature and can be characterized by intrinsically contradic-
tory and multicriteria data; the degree of influence (level of
importance) of these factors is usually evaluated by expert
methods.

Among the most effective expert methods for solving
weakly structured decision-making problems with diffi-
cult formalized conditions, the method of T. Saati, which
took the name “analytic hierarchy process” [29], and
which was used in the study is distinguished. According
to this method, the decomposition of a complex problem
that is considered as a system into simpler components
(elements, parameters) is carried out. With subsequent
processing of the sequence of judgments of decision mak-
ers (experts), by pairwise comparisons of the importance
of influencing factors. The method is implemented in the
following way.

Let the enterprise efficiency depend on the numerical
value of the influential factors (resources) in accordance
with (1). Let us determine the importance of these factors.
Based on the expertise, the matrix A of pairwise compari-
sons of significance (weight) factors is formed

1 a12 a13 aln
a 1 a a
21 23 2n
A= )
a, a a 1

where a; is the number that determines the level of advan-
tage of the resource i compared to the resource j, and

a, =1, aﬁz(ai].)’1, i=12,.,m j=12,..n

For the matrix obtained, the eigenvalue problem is
solved. In this case, the characteristic equation is formed

- a, a,; .. a,
a 1-X a,, ... a
21 23 2
det " (=0,
a, a,, a,s -2

the solution of which gives the set A,,A,,..,A, of eigenvalues
of this matrix. After that, the desired normalized eigenvector
W of this matrix corresponding to the maximum eigenvalue
is found A, =max(A,,A,,..,A,). Let the result of the solu-
tion be the eigenvector W=(w1,w2,...,wn). If the matrix A
correctly displays the relation between the importance of
resources, then the components of the vector w,,w,,...,w,,
have the meaning of weight coefficients that characterize
their relative importance. Indeed, let the known weight
coefficients w,,w,,...,w,, which specify the significance
(importance, value) of resources. Then the significance of
the i-th resource compared to the j-th one is estimated by
the formula

w, .
a;=—+, j=1n. 2)
@,
At the same time, of course,

w, wj
:7:aik, a.=—=
Jt
w, v, w,

- 3)

1
v, W a
w;

The matrix A, whose components satisfy (3), is called
coherent.
From (2) we get

w, —
J _ 34—
aij——L ij=1n,
w,

and, consequently,

n 1 1 n n
a.w. —=—— a.w.=n, E a.w.
Z i z /] /]
j=1 w0, W o J=

= nw,.

Based on this, for an inverse symmetric positive coor-
dinated matrix A there is the eigenvalue equal to n and the
corresponding positive eigenvector W, whose components
are the weights of the elements. Thus, if the matrix A, whose
components satisfy (3) is given, then, the unknown vector W
can be obtained by calculating the eigenvector of this matrix
corresponding to its eigenvalue equal to n. However, this
vector can also be obtained in a simpler way.

In accordance with (2), the matrix A looks like

L 4 “
w w,
L Y @
A=|lw w, w,
v, w, w,
wl w2 wn



Let us calculate the sum of the elements for each of the
rows of the matrix. For arbitrary i- th line we have

iaij:iﬂ:wiii:a@” i=1,n. 4)
=

AR

Relation (4) results in the eigenvector W, which can be
calculated with accuracy up to constant directly by the ele-
ments of the matrix A. The constant C is determined, based
on the natural requirements for the vector W:

iwiﬂ. 5)

Let’s summarize the components of the left and right
sides of the ratio (4) by i. In this case, taking into account (5),
we obtain

Y Da,= 3 =CFm=C.
i=1 i=1

=t j=1

[N
3
1]

a,=—""— i=1n. (6)

ij n n

w; = E
=

i=1 j=1

It is easy to check that the vector

W'=(w, w, w,),
obtained in accordance with (6) is the eigenvector of the
matrix A corresponding to its eigenvalue equal to n. Indeed,

we will calculate it

w, w0, w,
w, w, w, || =%
n
v, w, @, zwz 1
Aw= Wy @, w, | j=1 wj n n =
@;
. i1 j=1 @
v, w, @, Z w,
w1 wz wn j=1 Zﬂ)]-
n n
o X
AN\ W)= @ 1w,
L w, & w - ©
1 2 : n —=
= —\ . W, = i1 W . |=nw
n on Jj=1 j =1 % n n 7 j ’
w; w;
=1 j=1 @ =t =1 @;
n n L w,
3 0, - ©, %
1 W .
I\ W) i W =

which was required. Components of W are used to calculate
the enterprise efficiency in accordance with (1).

It is clear that the relation (6) will allow accurate esti-
mation of the weights of the compared parameters only if
the matrix A is coherent. However, in practice, the matrix
A, which contains the results of pairwise comparisons of the
significance of the features that are formed by experts, of
course, is not coherent.

Let the vector be implemented in order to solve a specific
task of assessing the efficiency of enterprise activity.

Fi=(Fur; Frr; For; For; Fury Frr; For),

where Fyr is the component of the vector for the pa-
rameter “material resources”; Frp is the component of
the vector for the parameter “financial resources”; Fcg
is the component of the vector for the parameter “client
resources”; For is the component of the vector by the pa-
rameter “structural resources”; Fyg is the component of
the vector for the parameter “human resources”; Frg is the
component of the vector for the parameter “technological
resources”; Fgp is the component of the vector for the pa-
rameter “gender resources”.

For this set of components of the vector F, by expert
evaluation, we obtain the matrix A of pairwise comparisons
of the importance of resources, summarized in Table 1.

Table 1
Matrix of pairwise comparisons of importance of resources
Fumr 1 2 6 12 4 3.5 6
Frr 0.5 1 3.5 7 2 1.5 3.1
Fcr | 0.166 | 0.286 1 2 0.5 0.5 0.8
For | 0.083 | 0.143 | 0.476 1 0.25 | 035 | 0.45
Fur 0.25 0.5 2 4 1 0.8 1.5
Frr | 0.286 | 0.666 2 2.86 1.25 1 1.5
Fer | 0.166 | 0.32 1.25 2.22 | 0.667 | 0.667 1

The received expert matrix is inversely symmetric, but
not coherent. For example,

Qa5 =6-0,286=1716#a,, =2,

Ay a5 =3,5-0,166=0,581#a,, =0,5,

A4 a55=0,476-0,5=0,238 #a,; = 0,25,
as,-a,=4-0,35=14#a,,=0,8,

ass-ag, =0,8-0,666=0,533 % a,, =0,5,

a4 -a;5=0,45-0,667=0,3#a,;=0,25,

s+ Gy =0,667-0,666 = 0,444 # a,, = 0,32.

Here, for convenience, the elements of the matrix are
numbered according to their position in it.

If the matrix of the pairwise comparisons of the impor-
tance of the relation coefficients (1) is not consistent, then
the vector determined in accordance with (6) estimates the
weight coefficients with the error the greater the stronger
the real matrix A will differ from the coherent one. In this
connection, we will put the problem of finding the matrix
X satisfying two requirements: it should be consistent and
minimally different from the matrix obtained from the aver-
aging of the matrices produced by the experts.

Let -

A =.(ai].), i=1,n,j=1n — the original matrix of pairwise
comparisons.

X=(x;), i=ln,j=1n — the coherent matrix, which
was searched for pairwise comparisons.



A formal statement of the problem: to find the matrix X

that minimized

F(x):ii(xij -4;)’

=1 j=1

and satisfied the constraints

izxikxlq‘:xijv i=1n, j=1n (7)
[y

To solve the problem, we use the Lagrange’s method of
undetermined multipliers. Lagrange’s function:

CD(X,)L) = Zn:zn‘(x” —aij)z +i2",7“i; (ikzntxikxkj —xij). ©))

i=t j=t i=1 j=t

Taking the partial derivatives from (8) based on the task
variables and equating them to zero, we obtain the system
of equations

dD(x,A) [1 :l
— 2 =2x.—a,)+\.|—(x.+x.,)-1]=0,

axij (xlj al/) ij n(xu x]j)
i=Ln, j=1n, )
aD(x) 1¢ —

a}fij)——kﬂ aXy—%; =0, i=1ln, j=1n (10)
As x,;=x,; =1, then from (9) we should:

A, (n-2)
2, —a,) = —+=0, 1)
where
A (n-2) )

Xy =a;————, i=12,.,n j=12,...n 12)

n

The solution to this system gives the set A;, the substi-
tution of which in (11) allows us to calculate the elements of
the sought matrix of pairwise comparisons of the importance
of resources.

Note, however, that the resulting nonlinear system of
equations (12) can only be solved numerically, and the com-
plexity of the solution to this problem grows rapidly with in-
creasing dimensionality of the problem. In connection with
this, in order to obtain a coherent matrix we use the inertial
procedure proposed in [30]. This procedure is implemented
as follows.

We use the fact that in the matrix A for all pairs i, j,
equalities are fulfilled

a; = ayay,

n
na; =3 a,ay,
k=1

(13)

1 L o— . —
ai]:—Zaika,ﬁ., i=Ln, j=1n k=1n
N '

This relation, together with the set of equality

i=ln, j=1n, (14)
defines a coherent matrix. Since the real matrix of pairwise
comparisons has only the property (14), but does not satisfy
(13), the procedure for correction of the real matrix approx-
imating this matrix to the coherent one is proposed. It is
clear that for any matrix A whose elements satisfy (13), the
diagonal elements of the matrix

1
pAa=A=e]
are equal to 1. Indeed, according to (13).

(15)

o _ 1< n .
a; :—Zaik-akiz—zl, i=1n
ni n

The correction procedure is iterative. Each iteration
takes three steps.

Let 1 iteration of correction be performed, which results
in the matrix A;.

For the next (/+1)-th iteration, the following calculations
are performed.

Step 1

We calculate

1

;AIAI = Am = {&'('M)}-

Y

Step 2
We calculate

A(l+1)
g = %
i T
A+ | A+ )2
(az:f aji )

A(l+1)

(+1) _ aji

jio T 1
A+ AU+ Y2
(“if "aji )

(16)

It is clear that as a result of the transformation (16),
the matrix A,,, will satisfy (14), which, according to (15),
ensures the equality of the diagonal elements of the matrix
A,,,, which will be obtained at the next step, to 1. Since the
original matrix had the property (14), then, obviously, all the
following matrices A, A,,...,A,,..., taking into account (15),
will have the same property.

Step 3

We calculate

— (O] (I+1)
n, = max|af’ —af"").
L]

If the value m, <&, where ¢ is some rather small prede-
termined number (for example, e=107?) is obtained, then
the procedure can be considered complete. Otherwise, you
should proceed to the next iteration.

We use the described procedure to reconcile the matrix
of pairwise comparisons given in Table 1. As a result of two
iterations, we obtain the following matrix (Table 2).



Table 2
Matrix of pairwise comparisons

FMR FFR FCR FOR FHR FTR FGR
Fur 1 1.91 7.1 13.8 4.67 3.82 6.1
Frp 0.524 1 3.72 7.23 2.49 2 3.2
Fer | 0.141 | 0.269 1 194 | 0.66 | 0.54 | 0.86
For | 0.072 | 0.138 | 0.52 1 0.34 | 0275 | 0.44
Fir | 0.214 | 0402 | 1.52 294 1 0.81 1.31
Frg 0.262 0.5 1.85 3.64 | 1.234 1 1.6
Fer 0.164 | 0.313 | 1.16 227 | 0.763 | 0.625 1

This matrix is practically coherent. Indeed,

ayy -y, =7,1-0,269=1,909 ~ 1,91,

(-5 =3,72-0,141=0,525=a,, = 0,524,

Ay, @5 =1,94-0,275=0,5345 = a,, = 0,54,

455 =0,52-0,66=0,343=a,; = 0,34,
Ay, A4 =2,94-0,275=0,809= a,; = 0,81,
Ay ag, =0,81-0,5=0,405= a;, = 0,403,
a4 -a,5=0,44-0,763=0,336=a,; =0,34,

o5, =0,625-0,5=0,312= a;, = 0,313.

Further, by the formula (6) we calculate the importance

of resources. We have

7
2.4, 38.4

= S

EANA 91,336
al
3%

<
E

=0,42,

7
2“3;
W=t - %_0 059= 0,06,
229
i1 =1
3
514]-
2,785
Wor = 7] 17 91 336_0,037
X
i=1 j=1
>
a5j
Wiyp= = 981 139366 ~0,0897 = 0.09,
224
i1 =1
3
an
10,086
T T
224
i=1 j=1
3
a7]-
W, == 529 _0089~0.07.

1 p—
- iia 91,336
: ij

The received set of weight coefficients allows us to es-
timate the efficiency of enterprises on the basis and taking
into account resource portfolios.

We will introduce the values of the elements of the re-
source portfolio for a number of enterprises in the brewing
industry of Ukraine (Table 3).

Table 3
Values of elements of the resource portfolio for a number of enterprises of the brewing industry of Ukraine
) Actual value, c.u.
Indicator, years
2013 2014 2015 2016 2017
1 2 3 4 5 6
PJSC “Obolon”

where: WMR = component of the vector for the 2145735 2261079 1540790 1763509 2496994
parameter “material resources”, c.u.;
f’HR — component ,(,)f the vector for the parameter 393174 352133 999583 297351 979183

human resources”, c.u.
fa.e - cornponan of the vector for the parameter 112982 125110 102473 105337 98624

client resources”, c.u.
Frr — component of the vector for the parameter
“technological resources”, thousands UAH. 234572 206976 162550 176696 175062
Fex = component of the vector for the parameter 753100 712855 639557 758118 377185

financial resources”, c.u.
f’o & — component of Ehe vector for the parameter 3 3 2903 3459 3773

structural resources
Total 3569563 3658153 2737953 3101011 3427048
Fgr — component of the vector for the parameter
g ot Tesourets” 320 (21/79) | 957 (25/76) | 909 (28/72) | 991 (31/69) | 967 (28/72)




Continuation of Table 3

1 | 2 3 4 5 | 6
Zibert’s Brewery L1L.C
where: WMR - component of thewvectc.)r for 3 47324 61493 94057 151388
the parameter “material resources”, c.u.;
{"HR — component ,(,)f the vector for the parameter 3 11649 12698 16437 20490
human resources”, c.u.
fc}.e - componenE of the vector for the parameter B 4193 4582 5951 7988
client resources”, c.u.
fTR - comppnent of the \:ector for the parameter 3 6812 8541 9046 10628
technological resources”, c.u.
f}:g — component ofy ythe vector for the parameter 3 8506 10555 26400 33129
financial resources”, c.u.
fo R~ ?omponent of Ehe vector for the parameter _ — 125,4 160 246
structural resources
Total - 78484 97869 151891 222923
Fgr — component of the vector for the parameter
“gender resources” 487 (23/77) | 498 (23/77) | 501 (21/79) | 423 (22/78) | 375(25/75)
PJSC “San In Bev Ukraine”
where: WMR - cornppncnt of thc”vcct(.)r for 3 2364213 1785262 1691237 2055385
the parameter “material resources”, c.u.;
{"HR — component ,(,)f the vector for the parameter _ 248177 244623 979159 309287
human resources”, c.u.
fC’? - componenFy of the vector for the parameter 3 78401 79465 86912 80918
client resources”, c.u.
fm ~ component of the Yector for the parameter 3 581418 551097 557495 451835
technological resources”, c.u.
ﬁR ~ component ofﬂthe vector for the parameter 3 491023 731245 807300 840053
financial resources”, c.u.
{"OR — component of Ehe vector for the parameter 3 3 3589 3629 4054
structural resources
Total - 3763232 3391692 3415033 3737478
Fgr — component of the vector for the parameter
o dor rosoress’” 398 (21/79) | 869 (25/75) | 798 (24/76) | 936 (28/72) | 923 (24/76)
PJSC “Carlsberg Ukraine”
Eyr — component of the vector for the parameter 1290122 1282459 1554372 1707823 2636128
material resources”, c.u.
f}IIIR — component :)f the vector for the parameter 207972 209318 939551 243740 957612
uman resources”, c.u.
‘I"C{g - componeng of the vector for the parameter 60025 63886 71600 79954 77396
client resources”, c.u.
fm ~ component of the Yector for the parameter 265865 292609 295577 302975 997814
technological resources”, c.u.
i{:R — component of the vector for the parameter 1046923 909108 633972 614017 715281
inancial resources”, c.u.
{"OR — component of Ehe vector for the parameter _ _ 9788 2940 3984
structural resources
Total 2870207 2757380 2788072 2940109 3984231
Fgr — component of the vector for the parameter
“gender resources” 501 (22/78) | 936 (24/76) | 912 (26/74) | 870 (25/75) | 897 (28/72)
Now, for each enterprise, we define the structure of the Table 4
resource portfolio, calculating the share of each resource in Structure of resource portfolios
relation to their sum by the formulas: Re- PJSC “Zibert’s | PJSC “San In | PJSC “Carls-
source | “Obolon” | Brewery” LLC | Bev Ukraine” | berg Ukraine”
5, =l 5 w5 e S | 0728 0.68 055 0.6
X X S 0.081 0.09 0.083 0.065
3 0.029 0.03 0.024 0.019
8 _ FTR 6 _ FFR 8 — FOR <
TR —E’ FR —E’ OR —?- Sor 0.051 0.049 0.121 0.075
Sur 0.11 0.15 0.225 0.179
Finally, using data from Table 4 and the calculated set S.n 0.001 0.001 0.001 0.001
of values of weight coefficients, we find an estimate of the 5 098 0.25 ™ 0.8
potential efficiency of enterprises by the formula (1). R . i . i



For each enterprise, the value was calculated
R= (e )((3e (ot ) (05 Jose ) (5 8t ).

At the same time, for PJSC “Obolon”:

R=(0,728)""-(0,081)""-(0,029)"" x
x(0,051)™"-(0,11)"**-(0,001)"*-(0,28)""" = 0,186;
— for “Zibert’s Brewery” LLC:
R=(0,68)""-(0,09)""-(0,03)"*-(0,049)"" x
x(0,15)"*-(0,001)""-(0,25)"" = 0,193;

— for PJSC “San In Bev Ukraine”:

0,09

R=(0,55)""-(0,083)
x(0,225)"*-(0,001)""

-(0,024)" -(0,121)™" x
-(0,24)"" =0,208;

— for PJSC “Carlsberg Ukraine™

0,09 0,11

1(0,019)""-(0,075)""" x
(0,28)""" =0,198.

R=(0,66)""-(0,065)
x(0,179)"**-(0,001)

0,03

Thus, enterprises of the brewing industry, selected for the
analysis by the degree of compliance of the structure of their
resource portfolio to the formed hierarchy of resource impor-
tance are situated in the following sequence: “San In Bev”,
“Carlsberg”, “Zibert’s Brewery”, “Obolon”. It should be noted
here that the results of calculations of the relative importance
of private resources are entirely determined by the results of
their expert assessment. The problem of compensation of the
possible inaccuracy of these results leads to the need to im-
prove the processing technology of the output data. Possible
direction of research is the use of models of fuzzy [31] and in-
accurate [32] mathematics. Methods of solving the problems
arising in this case are proposed in [33-35].

In conclusion, let’s consider the method of solving the
target task of resource management of enterprises. Suppose
there is a resource allocation, for example, the total volume
of investments designed to create and maintain the required
level of the set of private resources that form the vector F
and determine the efficiency of enterprises. Let’s introduce
the dependence of the indicator of the enterprise efficiency
on the volume of investment in private resources. For an ana-
lytic description of this dependence, we use the function (1):

7
R(X)-TT+

=

a7

where x; is the expedient investment in the j-th private re-
source; wj is the importance of j-th the resource.

The investment plan X =(x,,,,....4;) must satisfy the
limitations

7
ij:c, x;20.

J=1

(18)

Then the task of rational allocation of the total amount
of investment C is formulated as follows: to form an opti-

mal investment portfolio X , which maximizes the chosen
resource provision (17) and satisfies the constraints (18). To
solve the problem, we use the Lagrange’s method of undeter-
mined multipliers.

Let us introduce the Lagrange function:

7 7
®(x)=]]x) —x[ij—cJ. 19)
j=1 j=t
Then
dCD(x) w, -1 w; z
——=wx, x=h=—L; X =N
dx; n 1;[ X 11:1[
Hence
W, 1~
x; :Tnxi"", j=12...7. (20)
i=1
Substituting (20) into (18), we find ». We have
7 1 7 . 7
So- (Lo )¢ e
= i1 =t
Since, in accordance with (6),
2w =1,
j=t
the relation (21) is simplified to the form:
7
1 x{=C.
A
Where
7 w
i
A= 22
- 22)

(23)

The expected result is: the share of the investment fund
invested in the j-th resource is proportional to the importance
of this resource. The proposed method is easily generalized to
the case where the amount of investment in each resource can
not be less than a certain threshold. If this threshold for j-th
resource is equal to C, before solving the problem of finding a
portfolio, it is necessary to deduct the sum of minimum values
from the general investment fund and to solve the problem of
distribution of the remaining fund

c,=c-¥c,

J=1

in accordance with the above methodology. Thus, the
structuring and parametrization of the task, the solution
of which, taking into account the basic properties of
resources, makes it possible to form an area of the man-



agement system of resource provision of the enterprise,
were carried out. The decision-making matrix using the
comparative approach and the weighting factors of the
resource tree elements, whose performance is matched
by the T. Saati’s hierarchy, can also be used to assess the
effectiveness of the research results of resource provision
of the enterprise. If structuring and parametrization are
carried out taking into account the basic properties of re-
sources, with the definition of their rank, this may be the
groundwork for the formation of the basis and superstruc-
ture of the pyramidal structure of resources provision of
the modern enterprise [36].

5. Approbation of research results of resource provision
of enterprises of the brewing industry of Ukraine

Strengthening of the position of Ukrainian enterprises
in the domestic and foreign markets depends on strategic
management, substantiated regulation and introduction of
an effective organizational and economic mechanism for the
implementation of progressive changes, formation of a legal
basis for conducting a successful innovation and investment
policy. In this regard, a number of important issues remain
to be solved for Ukrainian enterprises. Among them: the de-
velopment and use of the gender component of the resource
potential in business; restructuring and ensuring market
transformation to increase the efficiency of entrepreneurial
activity.

Approbation of the results of theoretical research was
carried out on the example of brewing enterprises of the
country. In particular, based on the results of research of
the resource cost structure and identification of the main
elements of the resource tree, the optimal (adapted to the
current conditions) resource portfolio in the industry was
calculated (Table 5).

According to the weight factors of the elements of the
above resource portfolio, we can conclude that the most sig-
nificant resources in the brewing industry are: material, fi-
nancial, human and consumer. At the same time, it should be
noted that the total amount of the intellectual component in
the industry exceeds the traditional norm. In general, such
a trend in the industry is positive, as the modern business
environment prompts the actualization of the processes of
intellectualization.

At the same time, it should be noted that gender aspects
affect the process of resource provision of the enterprise.
Thus, until recently brewing was considered to be a man’s
business, but today, at the head of the “Zibert’s Brewery”
LLC, there is a woman who has successfully restructured
business, initiated a restructuring of the subsidiary company
into the LLC and actively encourages the development of the
craft segment.

According to the analysis of real data, one can con-
clude that each business entity in the industry has its own
strategic resources, which confirms the uniqueness of each
enterprise. For example, PJSC “Obolon” has a full cycle of
production, which is fully equipped with material resourc-
es. Therefore, this enterprise focuses on the development
of technological and customer resources. PJSC “SanInBev
Ukraine” and PJSC “Carlsberg Ukraine” also have similar
functional conditions as they are subsidiaries of transnation-
al corporations.

Table 5
Adapted resource portfolio for breweries in Ukraine
No. Type of resource Share Cal.cula— Absolute
(%) tion |percentage, (%)
) FINANCIAL 9 } }
RESOURCES
1.1. Own funds 50 0.5 25
1.2. Attracted funds 35 0.35 12.25
1.3. Borrowed funds 15 0.15 2.25
) MATERIAL » } }
) RESOURCES
2.1. Raw resources 65 0.65 42.25
2.2. Equipment 20 0.2 4
2.3. Real estate 10 0.1 1
2.4. Warehouse stocks 5 0.05 0.25
3 | HUMAN RESOURCES 9 - -
3.1. Experience 25 0.25 6.25
3.2.| Labour productivity 50 0.5 25
3.3.| Administrative system 25 0.25 6.25
, | ORGANIZATIONAL | } }
RESOURCES
4.1.| Innovative activities 15 0.15 2.25
4.2.| Logistics management 25 0.25 6.25
4.3. Information system 15 0.15 2.25
5 | CLIENT RESOURCES 6 - -
5.1. Supplier relations 50 0.5 25
5.2. Customer relations 50 0.5 25
6 | GENDER RESOURCES 7 - -
6.1. Competencies 25 0.25 6.25
6.2. Leadership 35 0.35 12.25
6.3. Motivation 40 0.4 16
7 TECHNOLOGICAL 1" _ 3
RESOURCES
7.1. Recipe 50 0.5 25
7.2. Technology 50 0.5 25
Total 100 - 100

Taking into account the high level of availability of
traditional resources, enterprises of the brewing industry in
Ukraine focus on the development of competency resources
as an organizational ability to transform dynamic opportu-
nities into transcendental resources, while creating sustain-
able competitive advantages. For example, the enterprise of
the craft segment (“Zibert’s Brewery” LLC) has a relatively
low level of material resources, but wins due to the actual-
ization of attention to improving the efficiency of the use of
technological and client resources.

At the same time, the gender factor manifests itself on
the enterprise. In recent years, the number of women in the
LLC “Zibert’s Brewery” has increased by 1-2 % [37]. It is
worth pointing out that the properties of resources are a dy-
namic characteristic, over time they can lose not only their
uniqueness, but also value.

The calculations confirm the conclusions of the experts
concerning the significance of material and human resources.
Most business entities still have an underdeveloped intellec-
tual component, which is the result of mostly conservative and
extensive development. However, it should be noted that the
enterprises of the craft segment in the industry adhere to the
modern concept of resource theory. At the same time, accord-



ing to the results of the research, it is possible to emphasize
the necessity of developing not only the quality management
system, but also the creation of a functional subsystem of re-
source management of enterprises’ economic activity.

6. Discussion of the results of the assessment of the
resource provision of the enterprise

A modern enterprise needs to improve the forms and
methods of managing the resource system, in particular,
taking into account the gender factor. Information support,
increase of the scientific level, use of information technology
are also of great importance. This will help the company to
store all the details of the diagnosis, to exclude unexpected
negative results of the interaction of different types of re-
sources. The use of economic and mathematical methods to
improve planning, forecasting, control, optimal distribution
will contribute to the solution of this problem. An important
way to improve the efficiency of enterprise resource manage-
ment is also to train staff in accordance with gender pecu-
liarities and in coordination with business interests. Increas-
ing motivation of staff, application of innovative methods of
resource management that envisage the implementation of
scientific and technological advances in the daily business
activities of companies.

The studies confirm the conclusions of industry experts
concerning the importance of intellectual resource com-
ponents for the development of a socially-oriented modern
enterprise. It should be noted that the majority of Ukrainian
business entities still have an undeveloped intellectual com-
ponent of the resource portfolio, which is a consequence of
conservative and extensive development. It should also be
noted that the enterprises of the craft segment adhere to the
modern concept of resource theory. At the same time, the
necessity of development not only of the quality manage-
ment system, but the creation of a functional subsystem of
resource management of the economic activity of the enter-
prise should be emphasized.

As one of the important results of the research, it is useful
to note that the necessary condition for the effective use of
strategic resources is the continuous search for opportunities
to obtain resource effects from optimal use of the potential
of strategic resources of the company. Their combination
provides generation of additional cash flows or formation of
transcendental resources. Optimal use of the potential of ex-
isting strategic resources is an important task of the company
management. If the management made a false assessment of
the strategic resources, then the existing business develop-
ment strategy will not receive the necessary resources.

Consequently, we can conclude that all the enterprises
under study, have the resource potential and a wide range of
opportunities that need to be transformed into sustainable
competitive advantages. Undoubtedly, for the strategic de-
velopment of economic activity, management should review
the approaches to resource management of enterprises. Most
of the enterprises are still in the “deception”, focusing first

of all on the development of the management system of ma-
terial resources, which for today are not unique resources.
The beer market is quite saturated with a high level of com-
petition, therefore, it is necessary to more effectively use the
dynamic opportunities of the business environment, which
will become the basis for strategic development and provide
a stable competitive advantage.

7. Conclusions

1. The peculiarities of the influence of gender aspects on
resource provision of the enterprise were investigated. It was
determined that for each economic entity, there are individ-
ual resource combinations that form resource asymmetry
and increase the level of competitiveness of the enterprise.
Determining the impact of gender aspects on the resource
provision of the enterprise activates the creation of its own
organizational competencies and enables to identify and de-
velop unique capabilities of resources that will ensure the im-
plementation of effective business activities of the enterprise.

2. The model of the process of resource provision man-
agement of the enterprise was proposed, taking into account
the existing influence of the gender factor on the efficiency
of business processes on the basis of integrated assessment of
the importance of the elements of the resource portfolio by
expert methods. The model is based on the construction of a
formalized matrix of resource priorities and the calculation
of the importance of the elements of the resource portfolio,
based on factors such as uniqueness, substitution, value,
sufficiency, mobility, timeliness, and complementarity, and
using the index of coherence to reduce the subjectivity of
the evaluation.

3. Elemental components of the resource portfolio of the
enterprise for ensuring the efficiency of business process-
es at the enterprise are identified and systematized. The
components of the resource portfolio include the following
components: material, financial, client, structural, human
and gender. Fundamental novelty in the systematization of
elements of resource provision of the enterprise is finding
conditions that give the company competitive advantages at
its own resource equilibrium, focusing on organizational rea-
sons for the differentiation of the components of the resource
portfolio and their profitability.

4. The expediency of implementation of the developed
model of identification of key elements of the resource
portfolio for enterprises of the brewing industry of Ukraine
is substantiated. According to the weight factors of the
elements of the resource portfolio, we can conclude that
the most significant resources in the brewing industry are:
material, financial, human and consumer. Taking into ac-
count the high level of availability of traditional resources,
enterprises of the brewing industry in Ukraine focus on the
development of intellectual (competency) resources, as an
organizational ability to transform dynamic capabilities into
transcendental resources, while creating sustainable com-
petitive advantages.
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