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Abstract
This article describes economic-mathematical model of building and analyzing the economic potential in a
rational organization of economic activity for the respective business enterprise. In the article the mathematical
model, allowing to demonstrate the complexity of concept “economic potential”, to show the necessity of its
study in many other fields and at different levels, to build a system of indicators to assess the economic potential
of an enterprise, that gives the possibility to analyze different aspects of the potential for the subject in its general
and basic elements; to get methods for the determination of the system performance assessment of economic
potential, based on the solution of the corresponding optimization problems; to identify some regularities of
formation and correlation of quantitative estimates of the economic potentials of the system and its separate
elements.
Keywords: management, household unit, company, economic potential, factor approach, evaluation of the
respective business entity
1. Introduction
In many scientific papers the definition of potential is widely used as a description of opportunities for economic
agents. Peculiarity and unification of this category is the fact that it can be used to evaluate the possibilities for
business enterprises at different levels – companies and branches (micro), national economy in general (macro),
as well as the world economy as the aggregate of national economies (national level). Complexity, hierarchy,
structure of the definition “economic potential” explain the development of studies in the sphere of analysis of its
aggregates (local potentials), among which are productional, innovative, investment, natural resource, working,
energetic, export, transit and so on.
2. Method
Different aspects forming and evaluating the economic potential of different economic agents (objects) are
embodied in papers of many economics, among them are Kizim N., Klimahina O., Kubah A., Lapin E.,
Tichenko A., Tretyak V and many others. So, in the monograph authors define the broadly used scientific
approaches to the evaluation of economic potential, namely, criterial, balanced and factorial.
Criterial and balanced approaches are used in the international practice measuring the economic potential of
countries within the world economy. As an example implementing these approaches one can give the evaluation
of economic potential of the former USSR countries, which was suggested in 1991 by the Deutsche Bank, the
definition of countries' ranking according to their internal economic potential (national wealth per capita), which
was suggested by the World Bank at the beginning of 90-ties, the 20th century and so on.
Factorial approach to the assessment of the economic potential implies a combination of different factors
(structural components), considering that you can get an estimate of the magnitude of the economic potential. A
variation of the factor approach is a resource that is widely used in the allocation of capacity-building and
component approaches to its assessment (Borodin, 2006; Amitan, Kiklevich, & Filatov, 2002; Borodin, 2004;
Busy, 1999; Tischenko, Kizim, Cubes, & Dawiskiba, 2005; Freeman, 1995; Goldstein, 1998; Anisina & Dagaev,
2003; Krylov, 2003; Lapin, 2002; Rumyantsev, 2001; Ilyin, 2006; Tretiak, 2006; Borodin, 2012a; Borodin,
2012b; Lundvall, 1992; Nelson, 1993; Gluhov, Mednikov, & Korobko, 2007; Ivanov, 2003; Kostevich, 2003).
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On the whole the economic potential of the work is considered as a variable that depends on the quantity and
quality of resources available to the object or that it can attract under certain conditions. However, in the context
of assessing the economic potential of the rational use of these resources, in general, the optimal organization of
economic processes in which they are involved, proper attention is not given. As a result of evaluation of the
economic potential of the subject under consideration can be obtained for far not the best use of its capabilities
and thus take low values.
Therefore, the aim of this paper is to develop an approach to the analysis of the economic potential based on
econometric models that allow us to determine various indicators to assess this potential in a rational (optimal)
organization of economic activity of the respective entity.
Under the potential of any subject (object) we understand its ability to implement (use to implement) a certain
activity. The potential can be naturally assessed according to the results of the implementation of these features.
If we talk about the economic potential, in this case the possibilities of the relevant economic processes should
be analyzed, and for its assessment we should use economic indicators of the implementation of these processes.
3. Results
In order to evaluate and analyze the economic potential of a business entity let us represent the basic processes of
its functioning with the help of the simplest mathematical economic model.
We assume that the production (process) possibilities of the given economic entity are described by the system
of production functions:
(1)
y j = f j ( x1 j , x 2 j ,..., x mj , y1 j , y 2 j , ..., , y nj ), j = 1, m
where y j is the value of goods produced or the services performed in the physical units of j, xij , y kj are
expenses of resources i and products (services) in the k form used for the production ofj, calculated also in
physical units.
Equation (1) shows that for the implementation of the relevant production can be used not only basic resources,
but also products that the system itself induces. Thus, technological relationships that exist within the simulated
economic system are widely used.
The basic resources among which one can find natural, human, financial, recreational, production capacities of
enterprises and other types, the system has in the limited amount, determined by the value ri . Therefore, for the
production processes some resource constraints must be fulfilled
m

x

ij

(2)

≤ ri , j = 1, m

j =1

Similar to the condition (3) the limitations on the use of the goods and services produced should be considered
m

y

kj

≤ f k ( x1k , x2 k ,..., xmk , y1k , y 2 k ,..., y mk ), j = 1, m

(3)

j =1

where

m

y

kj

the total volume of industrial consumption of the product in the form k.

j =1

Along with the constraints (2) and (3) within the organization of the functioning of the production one must take
into account the existing solvent final demand for the products and services of the respective type, which means
that the mathematical model of the analyzed business entity should include inequality
l

f j ( x1 j , x 2 j ,..., x mj , y1 j , y 2 j , ..., , y nj ) −  y kj ≤ S j , k = 1, l

(4)

k =1

where S j - the value of final demand for goods or services in the form j
Model (1) - (4) reveals a number of positions where it is possible to evaluate and analyze the economic potential
of any business entity.
In the simplest case potential assessment can be carried out within the framework of the resource approach. Its
essence lies in the direct determination of the volume of different kinds of resources, which the economic system
has. The estimate of resources can be both in volume and value terms.
Potential indicators of the physical terma are variables
the resources p i should be used.

ri . For their evaluation existing market prices of each of
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The value of the economic potential Э R in line with the resource approach is defined then as follows
n

Э R =  pi ri ,

(5)

i =1

ie the total value of the economic potential of the observable subject is a simple sum of economic evaluations of
individual resources at his disposal.
The variable Э R characterizes the amount of resources of the relevant business entity, but does not reflect his
ability to use (recycle) these resources. However, it is obvious that these opportunities of the economic system to
a big extent form the potential. We therefore consider the approach to the assessment of the economic potential,
which takes into account the most important aspect of its origin and development mentioned. This approach, as it
will be clear from the subsequent, naturally called functional-targeted, since it reflects the goals of the entity
operation and its main functions (possibilities), with the help of which these objectives are realized.
A business entity, using its abilities to achieve a specific goal (or a set of goals) while operating, seeks to
implement them the best way. We assume that the degree of realization of the relevant goals (quality of system’s
functioning) can be determined by a generalized index that is based on the effectiveness of the implementation of
all the features of the analyzed business entity, that are defined in the model of production function. Thus, the
model of functioning of the economic entity (1) - (4) has the form of the following problem of optimal use of
limited resources.
(6)

F ( f1 , f 2 ,..., f n ) → max,
m

x

(7)

≤ ri , j = 1, m

ij

j =1

m

y

kj

(8)

≤ f k ( x1k , x 2 k ,..., x mk , y1k , y 2 k ,..., y nk ), j = 1, m

j =1

l

f j ( x1 j , x 2 j ,..., x mj , y1 j , y 2 j , ..., , y nj ) −  y kj ≤ S j , k = 1, l

(9)

k =1

(10)

xij , y kj ≥ 0, k = 1, l , i = 1, n

In this case different forms of the generalized index F ( f1, f 2 ,..., f n ) that reflect the corresponding goals of a
business entity can be used. It is usually considered as such purposes are the following: maximizing the total cost
of all the products and services produced in the analyzed economic or maximizing the volume (in value terms) of
manufactured final products (products used by final consumers). Those goals are being met by the indicators
F ( f1 , f 2 ,..., f n ) that usually have the following form
m

F1 =

c

j

(11)

f j ( x1 j , x2 j ,..., xmj , y1 j , y2 j ,..., ynj ),

j =1



m

F2 =

 c  f
j

l

j ( x1 j , x2 j ,..., xmj , y1 j , y 2 j ,..., y nj ) −

j =1

y
k =1



kj  ,



(12)

where c j - price of the product (service) of type j.
Using the optimizing model of (6) - (12) of functioning of a certain business entity, we can get a rating system
characterizing its economic potential, both in general and in the context of its individual elements.
General assessment of the economic potential of the subject F11* ( f1, f 2 ,..., f n ) may serve as the optimal value of
the index C or F12* ( f1 , f 2 ,..., f n ) got from the solution of the problem (6) - (10) of the corresponding target
function.
The magnitude of the economic assessment of the capacity obtained by the method above is constrained by the
current demand for products and services. Therefore, it is interesting to estimate the potential of a business entity
that is not associated with conjunctural conditions. Such assessment may be the best value of F 21* ( f1 , f 2 ,..., f n )
or F 2 2 * ( f1 , f 2 ,..., f n ) , the same indicators and respectively F1 ( f1 , f 2 ,..., f n ) and F2 ( f1 , f 2 ,..., f n ) , but for the
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optimization problem (6) - (8), (10), that is the problem in the production where there are no restrictions on the
value of the current demand.
Indicators F11* ( f1 , f 2 ,..., f n ) ,

F12* ( f1 , f 2 ,..., f n )

and F 21* ( f1 , f 2 ,..., f n ) present different kinds of the general economic

assessment of the capacity of implementing the analyzed system of all economic activities (its production
functions). F11* ( f1 , f 2 ,..., f n ) and F12* ( f1 , f 2 ,..., f n ) reflect the different goals of functioning of a business entity –
maximization of the total value of the products manufactured and maximization of the final product, respectively.
Assessments F 21* ( f1 , f 2 ,..., f n ) and F 2 2* ( f1 , f 2 ,..., f n ) meet the conditions of an unlimited demand for products
produced by this system, and thus characterize its maximum (limited) product opportunities.
Initial resources (represented by indicators

ri , i = 1, n )

and technological possibilities for the production of goods

and services (reflected in the model as functions f j ( x1 j , x2 j ,..., xmj , y1 j , y 2 j , ..., , y nj ), j = 1, m ) can be considered as
the individual components of the system.
Within this model economic evaluation capacities of certain types of inputs can be carried out in various ways.
Resources assessment should be based on the performance of their full and rational (optimal) use. Therefore, for
such an assessment, e.g., resource of type l, the optimum values of F1 ( f1 , f 2 ,..., f n ) and F2 ( f1 , f 2 ,..., f n ) of the
optimization problem (6) - (10) can be considered, wherein the restriction (7) can be written as follows:
m

x

lj

(13)

= rl ,

j =1

m

x

lj

≤ rl , j = 1, m

j =1

We would denote these optimal values like

Fr11* (l )

and

Fr1*2 (l ) ,

respectively.

Just like the evaluations F 21* ( f1, f 2 ,..., f n ) , F 22* ( f1, f 2 ,..., f n ) , the estimated value of the potential individual
resource can also be retrieved for the case of zero restrictions on the amount of current demand.
This evaluation is the optimal values

Fr 21* (l )

and

Fr 2*2 (l )

of indicators F1 ( f1 , f 2 ,..., f n ) and F2 ( f1 , f 2 ,..., f n ) of the

optimization problem (6), (8), (10), (13), where all restrictions on the demand quantity were lifted.
Similarly, the evaluation of the capacity may be determined and, provided that there are no restrictions not only
on demand, but also on amounts and other inputs that are to be used in combination with the resource analyzed.
In this case, the evaluation of the resource will be the best values Fr31* (l ) and Fr 3*2 (l ) of the indicators
F1 ( f1 , f 2 ,..., f n ) and F2 ( f1 , f 2 ,..., f n ) of the problem (6), (8), (10), (13), where the restriction (13) was replaced by

the following
m

x

lj

= rl ,

(14)

j =1

Calculated by the latter method, the evaluation of the economic potential of the analyzed resource can be
regarded as an upper bound for the values of its evaluations obtained by other methods.
Assessments Fr11* (l ) ,

*
*
*
Fr1*2 (l ) , Fr 21 (l ) , Fr 2 2 (l ) , Fr 31 (l ) , Fr 3*2 (l ) characterize

the potential of the resource of kind l

from the standpoint of maximum economic result that it can produce, being used alongside with the other
resources and technological capabilities of a business entity. However, at some point the opposite approach to
assessing the potential of a particular resource of the system is possible. We can calculate this estimate as the
quantity of change in the economic results of the functioning of the system in the event of the withdrawal of this
resource.
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as the optimal values of the parameters F1 ( f1, f 2 ,..., f n ) and F2 ( f1 , f 2 ,..., f n ) , respectively,

for the optimization problem (6) - (10) where the constraint (7) has the form of
m

x

lj

(15)

≤ rl , j = 1, m

j =1

And the production functions f j ( j = 1, m), allow the interchangeability of resources. Then, the economic
evaluation of the resource potential of the resource of type l for the business entity given, can be defined as the
difference between the corresponding optimal values of the objective functions

Following indicators

Fr11* (l ) ,

Fr1*2 (l )

,

ΔFr1* (l ) = F1* ( f1 , f 2 ,..., f n ) − Fr1* (l ),

(16)

ΔFr *2 (l ) = F2* ( f1 , f 2 ,..., f n ) − Fr *2 (l ),

(17)

,

Fr 21* (l )

Fr 2*2 (l )

,

Fr 31* (l ) , Fr 3*2 (l )

,

ΔFr 1* (l )

,

ΔFr *2 (l )

characterize the

economic potential of the same resource l, but from different possible directions that allows to get a
comprehensive view on its value under different conditions and for different objectives of exploitation of this
resource.
Assessments of the potentials of the enterprise in terms of production of certain products (providing certain types
of services) can be constructed according to the same scheme as for individual resources.
In order to assess the potential production systems, for example, products or services of u optimal values Ff 11* (u )
and Ff 1*2 (u) and following indicators can be used:
(18)

Ff 11* (u ) = ct f t ( x1t , x2t ,..., xmt , y1t , y2t ,..., y nt ),
l


Ff 1*2 (u ) = ct  f t ( x1t , x2t ,..., xmt , y1t , y2t ,..., ynt ) −
ytk ,


k =1



(18)-(19) are obtained by solving problems (6)-(10), where the target functions are
indicators are similar to

F1 ( f1 , f 2 ,..., f n )

Ff 11 (u )

(19)
and Ff 12 (u ) . These

and F2 ( f1 , f 2 ,..., f n ) , but designed for one type of product.

To estimate the maximum of production capability of the production system, product (service) u, the values
Ff 21* (u )

and Ff 2*2 (u ) of indicators

Ff 11 (u )

and

Ff 12 (u )

can be used, they are obtained after solving problems

(6)-(10), they eliminate restrictions on the value of final demand (9).
By analogy with the resources, another approach to determine the potential of a particular product can be based
on the value of changes in the economic evaluation of the functioning of the system while removing this product
from production. In this case, the evaluation of potential products (services) and (production or services) can be
obtained as follows:
Δ Ff * (u ) = F1* ( f1 , f 2 ,..., f n ) − Ff * (u ),

(20)

Δ Ff * (u ) = F2* ( f1 , f 2 ,..., f n ) − Ff * (u ),

(21)

1

1

2

2

where the optimal values

Ff 1* (u )

and Ff * (u ) of these indicators are:
2
Ff 1* (u ) =

c

j

f j ( x1 j , x2 j ,..., xmj , y1 j , y2 j ,..., ynj ),

j ≠u
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 c  f ( x
j

j ≠u



j

1 j , x2 j ,..., xmj , y1 j , y 2 j ,..., ynj ) −

y
k ≠t



kj  ,



(23)

for problem (6) - (10), which excludes all elements corresponding to the product u.
4. Discussion
The model represents the economic potential of the enterprise as a whole, and its elements such as the original
resources and technological capabilities to manufacture certain types of product, that corresponds to different
levels of formation and analysis of this potential. Each element corresponds to its potential. Naturally the
question arises about the quantitative ratio of the capacity of the enterprise as a whole and potentials of its
components.
If we consider the resource approach to capacity assessment, in this case, as already noted, the total economic
potential of the subject is the sum of the estimated potential of its resources.
The situation is different while using functionally-oriented approach to the assessment of the economic potential
of the enterprise.
For example, if the optimal solutions of problems (6) - (10) with the target functions (11), (12) for the found
values of the variables are the ratio

m

x

*
i

= ri ,

i.e., the resource l is used in full, then

j =1

Fr11* (l )

=

F11* ( f1 , f 2 ,..., f n ),

Fr1*2 (l ) = F1*2 ( f1 , f 2 ,..., f n ), Fr 21* (l ) ≥ F11* ( f1 , f 2 ,..., f n ),

*
*
*
*
Fr 2*2 (l ) ≥ F1*2 ( f1 , f 2 ,..., f n ), Fr 31 (l ) ≥ F11 ( f1 , f 2 ,..., f n ), Fr 32 (l ) ≥ F12 ( f1 , f 2 ,..., f n )

This means that economic assessment of the potential of a certain resource may be equal or even exceed similar
assessment of the potential of the system as a whole.
There is no contradictions in the case. The fact is that assessments F11* ( f1 , f 2 ,..., f n ) and F1*2 ( f1 , f 2 ,..., f n ) are
received within the existing capabilities of the system, certain limited quantities of all resources. But in order to
assess the potential of a certain resource limits on its usage are imposed, assuming that other resources needed
(including effective demand) can be used infinitely.
From this it also follows that the optimal value of, for example,
optimal values

Fr11* (l )

F11* ( f1 , f 2 ,..., f n ) is

not equal to the sum of the

for all types of resources, similar to other estimates of the economic potential of the subject

in general and capacities of its individual elements. Therefore, within the functionally-oriented approach total
economic potential of the subject cannot be represented as the sum of the estimates of the potentials of its
components.
Built system of indicators of economic potential has not only theoretical and methodological significance, but it
be determined and analyzed in economic practice. For this model (6)-(12) and its modifications must be
specified by setting inputs such as resources, the prices of these resources and manufactured products, as well as
the type of production functions f1 , f 2 ,..., f n , which in principle is not an insoluble problem in economic research
must be identified. If the functions

f1 , f 2 ,..., f n

are linear, then constructed models will represent the linear

programming problems, which solution methods are well known.
5. Conclusion
Analysis of the economic potential based on the developed mathematical model allowed not only to determine
the approaches to assess potential in a rational organization, but also helped
- to demonstrate the complexity of concept “economic potential”, to show the necessity of its study in many
other fields and at different levels;
- to build a system of indicators to assess the economic potential of an enterprise, that gives the possibility to
analyze different aspects of the potential for the subject in its general and basic elements;
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- to get methods for the determination of the system performance assessment of economic potential, based on the
solution of the corresponding optimization problems;
- to identify some regularities of formation and correlation of quantitative estimates of the economic potentials of
the system and its separate elements.
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