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Abstract ― In this article, the authors substantiate the 

prerequisites for increasing of the interest of the industrial 

companies’ management in improving the cost management 

system in the context of digitalization. The key aspect in the 

development of theoretical and methodological principles of cost 

management is the construction of an effective information 

subsystem that enables a company to successfully compete in the 

market and form its own competitive product space. On the basis 

of a combination of the hierarchy method and the «product 

demand space» method, key indicators of increasing cost 

management efficiency are identified as follows: costs of the new 

technologies; product quality; innovation (novelty of the 

product). It is concluded that the formation of a competitive 

space and the success of products on the market is determined by 

a combination of three parameters which are costs, quality, and 

uniqueness. It is necessary to achieve the optimal combination of 

these parameters for a promising way of managing production 

costs. A matrix of comparisons of indicators of the product 

demands spaces and a model of the demand space have been 

developed. The procedure for the implementation of the 

developed procedure at an industrial company introducing 

digitalization of control is described, and the algorithm for 

positioning the analysis object relative to the demand space is 

proposed. The options for increasing the competitiveness of 

products through the management of company costs were tested, 

and the assumption was made that in order to ensure a constant 

increase in efficiency, it is necessary to increase the quality and 

innovativeness of the product while reducing costs. The 

developed model is universal and recommended by the authors 

for use for companies in various fields of activity.  

Keywords ― cost management, company’s competitiveness, 

digitalization of the management system, product competitive space, 

modeling the improvement of the cost management efficiency. 

I. INTRODUCTION 

In the context of the transition of companies to 
digitalization, cost management is considered as a means of 

obtaining high economic result of the company’s operation, 
since in general terms it is determined as the difference in the 
income received from the sale of products and the costs of 
their production and marketing. 

Typically, the problems of cost management affect the 
solutions in planning, accounting, analysis, cost control, and 
production cost reduction. At the same time, the formation of 
market relations requires a change in the views on cost 
management, taking into account the features of the transition 
period to the market economy, significant innovations 
occurring in the processing, storage, and transmission of data, 
in consumer preferences, in the competitive environment 
[6, 5].  

In this regard, it is important to determine the basic 
principles that companies should be guided by when choosing 
the best option for a cost management system, to identify the 
purpose and roles of this system in the overall company 
management system, and to correlate these roles with the 
current and future tasks of the company, as well as its 
specifics. Besides, it is important to create a competitive 
product space in order to increase cost-effectiveness.  

Even in the context of digitalization, cost management 
processes in companies often do not have the necessary level 
of systematicity, flexibility, and dynamism. Against the 
background of significant interest in the implementation of 
cost management methods in the context of new information 
technologies, there are a number of problems of a theoretical, 
methodological, and procedural nature. Their presence is 
largely due to the following circumstances: the lack of proper 
attention to the analysis of the external business environment 
when structuring cost management processes; difficulties in 
choosing of cost management methods and putting these 
methods into practice; insufficient development of criteria for 
evaluating the cost management efficiency under the 
implementation of digitalization. All this defines promising 
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directions for the development of the theory and practice of 
cost management in the company and necessitates the 
development of an integrated approach to improving the cost 
management [1, 7]. 

At the same time, the main emphasis in cost management 
improving should be placed not only on the creation of a cost 
management system, but also on the introduction of an 
effective information subsystem that enables the company to 
successfully compete in the market, and, accordingly, giving it 
the properties and qualities necessary to implement this task, 
with the aim of building a competitive product space for 
solvent consumers [2, 6]. 

II. METHODOLOGY AND ANALYSIS 

For the goal of creating a competitive product space and 
building a demand area for new products in cost management, 
the authors use a combination of the hierarchy method and the 
“product demand space” method [1, 11] (table 1). 

TABLE I.  THE COMPARISON MATRIX FOR THE INDICATORS OF THE 

PRODUCT DEMAND SPACE [6, 8] 

Comparison 

parameters 

Maximum cost 

level (Cmax), 

RUR 

Maximum 

quality level 

(Qmax) 

Maximum 

innovation 

level (Imax) 

Minimum cost level 
(Cmin) 

x   

Minimum quality level 

(Qmin) 
 x  

Minimum innovation 
level (Imin) 

  x 

 
The use of this combination is due to the relative simplicity 

of its practical implementation, as well as the sufficiency of a 
small number of indicators for making forecasts. 

The authors selected the following key indicators for this 
method: 

• costs of the new technologies; 

• product quality; 

• innovativeness (product novelty). 

The proposed method of product demand space is 
considered as a modification of the hierarchy method, but the 
main difference is that if the hierarchy method considers 
comparisons of mainly 2 factors affecting the goal, i.e. in the 
form of a linear (two-dimensional) dependence, the product 
demand space takes into account n-possible parameters (in this 
case, 3).  

Traditionally, the value of the product competitiveness 
indicator depends on two parameters – the price of the product 
(and, naturally, its costs) and its quality. In order to effectively 
manage the costs, it is proposed to take into account one more 
parameter of the product – its uniqueness (innovativeness), 
characterizing the degree of the product’s novelty and thus 
distinguishing it from other products of this series and making 
it more attractive in the eyes of the consumer. 

In the proposed author’s model, a new concept is 
introduced – «demand space», characterized by indicators of 
costs, quality, uniqueness of goods (industrial products). Once 
in this space, the product will be sold in the market for the 
benefit of the company and with appropriate customer 
satisfaction [15].  

The success of a product in the market is thus determined 
by a combination of three parameters – costs, quality, and 
uniqueness. The search for the optimal combination of these 
parameters is a promising way to manage production costs. 

In practice, the shape and position of this enclosed space 
will be determined by the following factors: first of all, the 
nature of competition in the market where the company 
operates, as well as the nature of consumer preferences. This 
space defines the potential area of change in the parameters of 
a particular product or group of goods, carried out as part of a 
production cost management strategy developed by each 
company [5, 14]. 

The characteristics of the parameters forming the product 
competitive space are presented as follows (table 1): 

• minimum cost level (Cmin); 

• maximum cost level (Cmax); 

• maximum quality level (Qmax); 

• minimum quality level (Qmin); 

• maximum innovation level (Imax); 

• minimum innovation level (Imin); 

The authors have developed the model of the demand 
space (figure 1). 

TABLE II.  DESCRIPTION OF THE INDICATORS FORMING THE PRODUCT 

COMPETITIVE SPACE 

Indicators  Description 

Minimum cost 

level (Cmin)  

the minimum acceptable value of costs below which the 

manufacturing of this product is impossible at the present 
stage of technical and technological development 

Maximum cost 

level (Cmax) 

describes the maximum cost value above which the 

production is not economically beneficial for the 
manufacturer or can not satisfy the buyers if the desirable 

profitability level is preserved 

Maximum 

quality level 
(Qmax)  

the topmost quality level which can not be exceeded at the 

present stage of technical and technological development 

Minimum 

quality level 
(Qmin) 

the lowest quality limit below which the product can not 

be used as intended 

Maximum 

innovation 

level (Imax) 

the topmost innovativeness level above which the product 

would not meet the presently existing needs of the 

consumers and the present level of technical and 
technological development 

Minimum 

innovation 
level (Imin) 

the lowest value of innovativeness beyond which the 

products fails to be attractive for the consumers 
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Fig. 1. Product demand space 

III. DISCUSSION AND RESULTS 

The proposed method of creating a product demand space 
(a competitive space of a company) is an effective method for 
use in an industrial enterprise introducing digitalization of 
management. It can be implemented based on the following 
procedure [3]: 

1) definition of the analyzed object’s parameters; 

2) definition of the parameters of the product demand 
space;  

3) description of the product demand space; 

4) definition of the position of the analyzed object within 
the product demand space; 

5) alteration of the analyzed object’s parameters. 

These stages are implemented as follows: 

Stage 1. The information department provides data on 
costs for the product(s) of interest. Evaluation of the quality 
and uniqueness of the goods can be carried out according to 
the determinant indicators characterizing the quality and the 
innovativeness, based on the expert assessment method, with 
the participation of various company units. The production 
unit with certain prime cost is taken as a calculation object, 
and the innovation level and the quality level are taken in the 
form of expert survey data. Thus, we get some point with 
coordinates (Q, I, C). 

Stage 2. Using engineering calculations and on the basis of 
marketing research, the values of Cmax, Cmin, Qmax, Qmin, Imax, 
Imin are determined expertly. Thus, we obtain the coordinates 
of the extreme points of the competitiveness space – 

p. A (Qmin,Imin,Cmax), p. B (Qmin,Imin,Cmax), p. C (Qmin,Imax,Cmax), 
p. D (Qmin, Imin, Cmin). 

Stage 3. Description of the product demand space (product 
competitiveness). A special case is considered when four 
planes make up the demand space, as shown in Figure 2: one 
of these planes is parallel to the QC plane (ABD plane), the 
second is parallel to the IC plane (BCD plane), the third plane 
is parallel to the QI plane (ABC plane), the fourth the plane is 
at an angle (ACD plane). 

Let us set the equations for each of the four planes using 
the well-known equation of a plane passing through three 
points [4, 16]: 

• plane АВС is defined by the equation: 

max maxmin

min max min min max max

max minmin max max max

de

– ––

– – –

–– –

t 0

Q Q C CI I

Q Q I I C C

I IQ Q C C

 
 

= 
  

    (1) 

After solving this equation, we get the following equation: 
C=Cmax 

• plane ABD is defined by the equation: 

max maxmin

min max min min max max

min minmin max min max

de

– ––

– – –

–– –

t 0

Q Q C CI I

Q Q I I C C

I IQ Q C C

 
 

= 
  

   (2) 

After solving this equation, we get the following equation: 
U=Umin 

p.А (Qmax,Imin,Cmax) 

p.В (Qmin,Imin,Cmax) 

p.С (Qmin,Imax,Cmax) 

p.D (Qmin,Imin,Cmin) 
 

p.С 

p.D 

p.В p.А 

Innovativeness (I) 

Quality (Q) 

Costs (C) 

Qmax 

Imin 

Qmin 

The prospect of a 

product’s 

competitiveness 

growth 

I max 

Cmin 

Cmax 

Demand space 
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• plane BCD is defined by the equation [10]: 

max maxmin

min min max min max max

min min min min min max

– ––

– – –

– – –

det 0

Q Q C CI I

Q Q I I C C

Q Q I I C C

 
 

= 
  

     (3) 

After solving this equation, we get the following equation: 
Q=Qmin 

• plane ACD is defined by the equation: 

max maxmin

min max max min max max

max min min min min max

– ––

– – –

– – –

det 0

Q Q C CI I

Q Q I I C C

Q Q I I C C

 
 

= 
  

    (4) 

Then this equation is thus altered: 

(Q – Qmax)(Imax – Imin)(Cmin – Cmax) – 
– (C – Cmax)(Imax – Imin)(Qmax – Qmin) –               (5) 

– (I – Imin)(Qmax – Qmin)(Cmin – Cmax) = 0 

In accordance with that equation we introduce the 
following function: 

f(Q,U,C) = (Q – Qmax)(Imax – Imin)(Cmin – Cmax) – 
– (C – Cmax)(Imax – Imin)(Qmax – Qmin) –                (6) 

– (I – Imin)(Qmax – Qmin)(Cmin – Cmax) 

Stage 4. The determination of the position of the object of 
analysis in relation to the product demand space. The authors 
propose an algorithm for positioning the analysis object in 
relation to the demand space (figure 02). 

The analysis object was a certain product with the 
parameters Q, I, C. 

Stage 5. Implementation of the changes in the parameters 
of the analysis object depending on the results obtained in 
stage 4, as well as the goals and the current situation in the 
market [9]. 

Parameters Q, I, C may change in three directions: grow 
(↑), decrease (↓), remain the same (const). In accordance with 
the rule of combinatorics multiplication, the number of 
possible options for changing the studied parameters is 27. It 
is advisable to consider 19 options out of the 27 possible 
options that ensure that manufactured goods fall into the 
demand space, as well as control the production costs of goods 
inside the demand space. These are the options which are not 
considered: 

1) C↑, Q↓, I↓; 

2) C↑, Q↓, I = const;  

3) C↑, Q = const, I = const;  

4) C↑, Q = const, U↓; 

5) C = const, Q↓, I↓; 

6) C = const, Q↓, I = const; 

7) C = const, Q = const, I↓; 

8) C = const, Q = const, U = const. 

It is not advisable to consider these options, since they do 
not satisfy the goal in terms of the fact that either the experts 
do not satisfy the high costs, or the quality of the goods 
decreases [13]. 

All of these options for improving the competitiveness of 
the goods with a combination of different cost management 
methods should be thoroughly analyzed so that the company's 
management can make an informed choice and create a 
product’s competition space [12]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Fig. 2. The algorithm for the positioning of the analysis object in relation to the demand space 

 

Q, I, C 

Qmin ≤ Q ≤ Qmax 

Imin ≤ I ≤ Imax 

Cmin ≤ C ≤ Cmax 

 

Cmax, Cmin, Qmax, Qmin, Umax, Umin 

No 
The product is outside the demand space  

Yes 

f (0, 0, 0) > 0 

f (Q, I, C) > 0 

 f(Q, I, C) and f(0, 0, 0) 

 

No The product is within the area named 

the prospect of the demand space f(0, 0, 0) < 0 

f(Q, I, C) < 0 

Yes 

The product is within the demand space 

or 
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IV. CONCLUSION 

Thus, the possible options of the product competitiveness 
improvement (company’s cost management) are presented as 
follows: 

1) C↓, Q = const, I = const; 

2) C↓, Q↓, I = const;  

3) C↓, I↓, Q = const;  

4) C↓, I↓, Q↓; 

5) Q↑, C↑, I = const; 

6) I↑, C↑, Q = const; 

7) Q↑, I↑, C↑; 

8) Q↑, I↑, C = const; 

9) Q↑, I = const, C = const; 

10)  I↑, Q = const, C = const; 

11)  I↑, C↑, Q↓; 

12)  Q↑, C↑, I↓; 

13)  Q↑, C↓, I↓; 

14)  I↑, C↓, Q↓; 

15)  Q↑, C↓, I = const; 

16)  Q↑, I↑, C↓; 

17)  I↑, C↓, Q = const; 

18)  Q↑, I↓, C = const; 

19)  I↑, Q↓, C = const. 

 

If the company manages to ensure that its products move 
to the area designated as «the prospect of the product demand» 
(product competitiveness space), this means that the 
parameters of the existing space are shifted in the direction of 
providing higher quality or increasing innovation at lower 
costs. Then it is possible that a number of products of the 
competing companies will turn out to be outside the demand 
space, which provides certain competitive advantages for the 
company under study, which has formed a new demand space 
for its products. 

In this case, the demand vector can be set as follows: 

ā = (Q,I,C),  where  Qmin<Q<∞, Imin<I<∞, 0<C<Cmax      (7) 

Finally: 

Q→ ∞, I → ∞, C → 0 

for the case where the quality and innovativeness of a product 
growth with simultaneous cost reduction.  

It should be emphasized that an important advantage of the 
developed model is its universalism: the possibility of its 
application for companies in various fields of activity. 

References 
[1] S.A. Kotlyarov, Cost Management. St. Petersburg: Peter, 2007, 160 p. 

[2] T.P. Karpova, Management accounting. Moscow: UNITY, 2007, 356 p. 

[3] A.I. Zarudnev, Cost Management of an economic entity. Volgograd: 
Polytechnic, 2006, 98 p.  

[4] Controlling Concept: Management accounting. Reporting system. 
Budgeting, Horvath & Partners. Moscow: Alpina Busin. Books, 2005, 
269 p. 

[5] I.A. Synkov, “Evaluating the effectiveness of the enterprise cost 
management system”, Vest. VSTU, vol. 6, pp. 133–135, 2010. 

[6] I.A. Synkov, “Methodology for determining effective costs" and demand 
for «enterprise products”, Vest. VSTU, vol. 2, pp. 96–99, 2011.  

[7] Cost Management in the enterprise, Textbook, under the General ed. of 
G.A. Krayukhin. St. Petersburg: Busin. press, 2004, 256 p. 

[8] A.V. Agibalov, L.A. Zaporozhtseva, “Theoretical bases of reproduction 
of the Corporation's economic potential in the conditions of the financial 
crisis”, Vest. VGUIT, vol. 80, no. 3(77), pp. 435–443, 2018. 

[9] A.I. Horev, “Generalized indicator of solvency and liquidity of industrial 
enterprises”, Vest. VGUIT, vol. 79, no. 4(74), pp. 267–273, 2017. 

[10] A. Khachaturian, S.V. Ponomarev, “Theoretical and methodological 
foundations of management and corporate planning costs of ICT in the 
digital system of industrial enterprises”, Bull. of Perm national res. 
Polytech. Univer., Soc. Sci., 2019. Retrieved from: 
https://cyberleninka.ru/article/n/teoreticheskie-i-metodologicheskie-
osnovy-upravleniya-i-vnutrifirmennogo-planirovaniya-zatratami-na-
informatsionno (accessed: 15.01.2020). 

[11] V. Kornyushin, «Five models of cost management». URL. 
https://www.cfin.ru/management/finance/cost/cost_management_models
.shtml (accessed: 11.01.2020). 

[12] A. L. Karpov, “Problems of competitiveness in the modern economy”, 
Probl. of the modern econ., vol. 1, no. 33, 2010. Retrieved from: 
http://www.m-economy.ru/art.php?nArtId=2982 (accessed: 13.01.2020). 

[13] H. Saranga, R. George, J. Beine, U. Arnold, “Resource configurations, 
product development capability, and competitive advantage: An empirical 
analysis of their evolution”, J. of Busin. Res., vol. 85, pp. 32–50, April 
2018. 

[14] X. Qi, B. Zhao, J. Zhang, W. Xiao, “The drawing of a national blue 
product space and its evolution”, Marine Policy, vol. 112, Febr. 2020. 

[15] A. Annarelli, C. Battistella, F. Nonino, “Competitive advantage 
implication of different Product Service System business models: 
Consequences of ‘not-replicable’ capabilities”, J. of Cleaner Product., 
vol. 24720, Febr. 2020. 

[16] Z. Husain, M. Dayan, C. Anthony Di Benedetto, “The impact of 
networking on competitiveness via organizational learning, employee 
innovativeness, and innovation process: A mediation model”, J. of 
Engineer. and Technol. Manag., vol. 40, pp. 15–28, April–June 2016. 

 

Advances in Economics, Business and Management Research, volume 148

665

https://www.cfin.ru/management/finance/cost/cost_management_models.shtml
https://www.cfin.ru/management/finance/cost/cost_management_models.shtml

