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Abstract. The purpose of the work is to present the results of studying the factors of competitiveness of the companies of transport 

machine building of Russia by segmentation on the basis of the module approach. The research consists in analyzing the modern 

developments in the sphere of managing the competitiveness of industrial companies in economic systems. Materials of the reports on 

global competitiveness were used. The research is based on the recent tendencies in the sphere of systematization of competitiveness 

factors of industrial companies. Based on the performed research, the main factors of competitiveness of industrial companies are 

systematized by segmentation on the basis of the module approach. Each module is assigned with blocks that determine qualitative and 

qualitative characteristics of their production activities, as well as indicators that allow evaluating the factors of competitiveness of 

companies of Russian transport machine building. Scientific significance of the received results consists in development of theoretical & 

methodological and practical aspects of managing the competitiveness of industrial company in the modern conditions. The research results 

are a certain volume of knowledge increase, which allow solving a range of scientific tasks and are a theoretica basis for further research in 

the sphere of increase of competitiveness of companies of transport machine building on the basis of the module approach by applying the 

presented scientific solutions and tools. 
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1. Introduction 

 

Against the background of existing means and methods of managing the competitiveness of industrial companies, 

modern approaches are measures with development of companies and external conditions of their functioning. By 

now, a company has become complicated as to the structure of functions and the style of relations, as to the 

structure of functions, and as to the style of relations between employees of various levels of management; there’s 
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a tendency for growth of the number of managers, with increased requirements to competence of personnel. 

Active behavior of company in competitive environment destroys traditional methods and style of management. 

Large companies appear, and small companies function successfully.  

 

Observing the companies that achieve success in modern Russia, it is possible to state that this is due to the fact 

that there’s an adequate concept of management of competitiveness, which is capable of ensuring high efficiency, 

effectiveness, and dynamics of production. New organizational behavior is formed, which ensures flexibility of 

the market, and, therefore, successful functioning of the company. The general tendency of change of traditional 

management consists in transition from „supporting practice“ of activities to „development“, formation of 

innovations-active strategy of behavior in the market, which stimulates forecasting and quick reaction to 

changeability of external environment. 

 

Very often – both in theory and practice of management of modern industrial companies – attention is paid to the 

level of their innovative activity. Innovative activity is seen as a direction of activities that increases the 

probability of successful functioning of a company. It reflects the measure of establishment of company’s 

positions in the market and is a basis of increase of its competitiveness level (Zhu & Cheung, 2017). 

 

In industry, innovative activity is traditionally linked to the level of implementing new product and progressive 

technology, which are assesses according to the special methodology, and top-priority directions of development 

of domestic and global science. Creation of new highly-effective technologies depends on development of 

fundamental research. It should be noted that the level of elaboration of the problem of managing the 

competitiveness of industrial companies in the conditions of market economy is insufficient: there’s no 

comprehensive approach to determining this category, methods of its evaluation, and peculiarities of 

management. 

 

2. Materials and Method 

 

The issue of managing the competitiveness of industrial companies has remained one of the most complex issues 

over the recent decades. Now – in the crisis conditions – it has become the most important one. The level of 

development of domestic industrial companies and their competitive potential are not high enough. Such situation 

for industrial companies in the Russian economy is not satisfactory from the positions of large-scale plans of the 

country in the existing conditions of globalization. The issue of entering the leading positions is impossible 

without non-standard approaches to solving it. 

 

According to the information from the Global Competitiveness Report, as of beginning of 2017 Russia was 

ranked 43rd among 138 positions. Planning of measures for increasing this ranking raises interest of the state to 

competitiveness of domestic industrial companies. Formation of the strategy of managing competitiveness 

consists in integration of objectively received information on potential development of organization in the short-

term as activation of using the innovational tools of management in the production process. 

 

Competitiveness is treated as a feature of the object that is characterized by the level of real or potential 

satisfaction of specific consumer needs as compared to similar objects that are presented in the market 

(Kovalenko, 2013). 

 

It should be noted that there’s no common approach to defining the notion of competitiveness (Korotkov & 

Eleneva, 2001; Kovalenko, 2013; Vasyaycheva, 2013): 

- participants of the forum „European management forum“ define competitiveness as real or potential capability 

of company to sell the product that are more attractive for consumers than the rivals‘ products;  
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- according to the Japanese scholar T. Kono, competitiveness of company is defined as a capability for 

implementing the set goals and innovational development for conquering the largest share of the market (Rasoul, 

2009); 

- the Russian economist N.S. Yashina thinks that competitiveness is a potential possibility for company’s 

adaptation to the conditions of market competition (Gaynanov & Guzairova, 2010); 

- in the works (Ceptureanu, 2016; Netland & Aspelund, 2013) competitiveness is defined as company’s capability 

to withstand competition and to make competitive actions. 

 

The notion of competitiveness at the micro-level is viewed by economists in various aspects: 

- competitiveness of company as effectiveness of its production and sales activities in a certain market (Geras’kin 

& Chkhartishvili, 2017); 

- competitiveness of products as an essential difference from similar products for consumer choice (Abuzyarova, 

2017). 

It is possible to state that competitiveness of products determines competitiveness of the company – and, 

therefore, the sphere on the whole. 

 

Let us view systemic characteristics of competitiveness by the example of companies of transport machine 

building of Russia. At the modern stage of innovational development of domestic industrial companies, the main 

issue is management of their competitiveness (Кс). Over the whole life cycle, the company has to remain 

competitive and preserve positive economic effect (Sayganov & Lensky, 2015). 

 

For the purpose of identifying the factors Кс, the authors offer systematizing the main factors of competitiveness 

of industrial companies by their segmentation on the basis of the module approach (Figure 1). 

 

 

 
Figure 1. The module systematizaiton of factors of competitiveness of industrial companies 

 

The module approach allows considering all deviations of the current level of competitiveness of companies from 

the ideal value and taking operative measures for eliminating them. The current level Кс consists of integral 

evaluations of the level of company’s competitiveness according to these modules.  
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3. Module of external influences 

 

Evaluating the factors of influence of external environment on competitiveness of companies by analyzing the 

elements of the module of external influences, let us distinguish five main blocks that determine qualitative and 

quantitative characteristics of their production activities (Vasyaycheva, 2010): 

1) territorial location of the company - 1 ; 

2) industrial policy of the state - 2 ; 

3) infrastructural provision of innovative activities - 3 ; 

4) activities of the company in integration associations - 4 ; 

5) rivals’ having the innovational projects that are similar to the projects that are developed at the 

company - 5 . 

 

Territorial location of company near sources of raw materials, production of spare parts, and maintenance centers 

is one of the key factors that influence its Кс. Industrial policy of the state also belongs to the key factors of the 

module of external influences on competitiveness of companies of the basic sphere of transport machine building. 

It is based on the Constitution of the Russian Federation and is regulated by the Federal law “On national 

industrial policy in the Russian Federation” and “National complex program of development of machine building 

complex of Russia until 2020“. The main purpose is implementation of state support for strategic integrated high-

tech productions, consolidations of resources of state and business, infrastructural provision of innovative 

activities of science-based companies, and leveling negative social consequences, which are the results of changes 

in the structure of industrial production. 

 

The mechanisms of implementing the industrial policy in the sphere of transport machine building include: 

- stimulation of manufacture of industrial products that conform to the requirements of the international market 

(Cetindamar & Kilitcioglu, 2013); 

- formation of state information and marketing structures that stimulates demand for products of the companies of 

transport machine building within the country and export;  

- support for innovative activities of the companies of transport machine building;  

- stimulating the creation of information and technological centers, business centers, and centers for supporting 

R&D (Feurer & Chaharbaghi, 1994); 

- stimulation of reduction of time required for development and implementation of unique innovational projects 

(Khusainova & Ustyuzhina, 2015); 

- participation in development and creation of integrated science-driven business structures and industrial 

associations that manufacture competitive products; 

- stimulating the development of sectorial interactions.  

For quantitative evaluation of the factors of the module of external influences, let us use coefficients: 
ik

K


- 

evaluation of factors of k –th block k of module of i-th company. The integral indicator of evaluation of factors 

of external environment is defined as linear dependence on 
ik

K


, i =1,2,3,4,5 of the form: 

),,,,,(
5431 εεεεε

ε
iii2ii

KKKKKfK                                (1) 
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Evaluation of the factors of external environment is performed based on calculation of indicators that reflect the 

influence of industrial policy of the state (block 2 ) by determining the evaluations of the most significant factors 

of this block: 

1) evaluation of support for innovative activities of i - th company: 

,
V

V
K

2

1i1

2i


ε                                               (2) 

1iV  - volume of assets that are spent by the state for supporting innovative activities of i-th company; 2V  - 

volume of assets that are spent by the state for supporting the sphere of transport machine building;  

2) evaluation of stimulating the demand for products of transport machine building: 

4

32

V

V
K

2


ε

,                                                      (3) 

3V  - volume of subsidies that are spent by the state for purchasing the products of transport machine building; 4V  

- volume of assets that are spent for purchasing the products of transport machine building;  

3) evaluation of tax support for the company: 

6i

5i3

V

V
K

2i


ε

,                                                       (4) 

5iV  - tax subsidies of i - th company; 6iV  - total sum of taxes of i - th company;  

4) integral indicator of evaluation of industrial policy of the state based on block 2 : 

),(
3

1
22

321

ii2i
2i

KKKK


                                     (5) 

The indicators of block ( 4 ) that evaluate the companies activities in integration associations are supplemented 

by the following ones: 

1) 
RFall

RFint

I

I
K

,

,1

4



- indicator of significance of mutual flows in the RF;  

2)  
CESall

CESint

I

I
K

,

,2

4



- indicator of significance of mutual flows in common economic space; 

3)  
GDP

    
4

3 m
iе

K х 


- indicator of openness in product sale,  

RFintI ,  - investments into issue of products of the company of transport machine building; 

RFallI ,  - investments into issue of products of companies of the sphere of transport machine building of the RF 

CESintI , - investments into issue of products of the company of transport machine building;  

CESallI , - investments into issue of products of companies of the sphere v е х – volume of export of products of 

transport machine building in countries of the integration association of common economic space; m
i  - volume of 

import of products of transport machine building from countries of integration association of single economic 

space; 
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Growth of indicators means increase of the share of mutual flow – i.e., improvement of integration ties in the 

sphere (Nuruzzaman, 2015). 

4) integral indicator based on the block of evaluation 4 of activities of the company in integration 

associations: 

),(
3

1
444

4

321

iii
i

KKKK


                                  (6) 

The indicators on the basis of the fifth block ( 5 ) are as follows: 0
5

1 
i

K
 , if the rivals have the similar 

projects; 1
5

1 
i

K
 , if the rivals do not have the similar projects. 

The integral indicator of the module of external influences is as follows: 

),(
5

1

5431 εεεεε
ε

iii2ii

KKKKKK                              (7) 

where 
i

K
1ε

and 
i

K
3ε

are evaluated by experts. All indicators are normed,  .10 ε  K   

 

4. Market module 

 

In its turn, competitive market dictates the requirement of precise determination of the vector of development of 

economic system. Evaluating the influence of the market module on competitiveness of the company of transport 

machine building, let us distinguish five main blocks: 

1) marketing potential of company - 1М ; 

2) share of company in the global market - 2М ;  

3) share of company in the internal market - 3М ; 

4) share of potential rivals in the market - 4М ; 

5) goodwill of company - 5М . 

For calculating the indicators that characterize Кс of company based on the market module, we consider that  

),,,,,(
54321 iiiii

ММММММ KKKKKfK   .10  МK                (8) 

where 
kiМK - evaluation of the factors of k-th block of module kМ  of i-th company. 

iM
K

2

- share of i – th company in the global market;  

iM
K

3

- share of i – th company in the internal market;  

iM
K

4

- share of rivals of i –th company in the global market;  

iM
K

4

' - share of rivals of i –th company in the internal market;  

ijM
K

2
- share of j-th rival of i-th company in the global market; 

ijM
K

3

- share of j – th rival of i – th company in the internal market; 
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iM
K

5

( intHHI ) - Herfindahl–Hirschman Index for the internal market;  

iM
K

5

'
( HHIext ) - Herfindahl–Hirschman Index for the global market;  

Marketing potential of the company is function on the factors of the market module  

),,,(
54321 iiiii

МММММ KKKKfK  ,                              (9) 

and depends on the value of indicators of other three modules. Its evaluation is performed on the basis of the 

calculated coefficients. 

.%100'

%;100;'
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1
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6

1
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2

1
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M

i
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j
MM

i

M
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M

ii

iiiji

ijiii

KHHIK
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iKKiKiK








 

i1  - volume of export products of i-th company;  

2  - volume of products that are sold by the companies of the sphere in the global market;  

i3 - volume of products of the i-th company that are sold in the internal market; 

4  - volume of products that are sold by the companies of the sphere in the internal market. 

Herfindahl–Hirschman Index (HHI) is used for evaluating the level of monopolization of market, calculation of 

coefficient of concentration of the sphere’s companies in it, and determination of the possibility for companies’ 

integration. Monitoring of HHI allows the state to correct the pricing policy, determining the monopolists and 

preventing pricing conspiracy. The market could be divided into three categories: 

1. 1,800 ≤ HHI ≤ 10,000 → high level of market monopolization which is peculiar for the companies with 

high level of goodwill and potential of development in the global market; 

2. 1,000 ≤ HHI ≤ 1,800 → medium level of market monopolization, which is peculiar for the companies 

with medium level of goodwill, sufficient for effective functioning only in the market of the RF; 

3. HHI ≤ 1,000 → low level of market monopolization, which is peculiar for the companies with low level 

of goodwill, which is insufficient for effective functioning in the conditions of competitive market. 

 

5. Module of internal influences 

 

The key direction in rationalization of organizational and technological structures of company is adequate 

evaluation of effectiveness for managing the company and development of managerial decisions for forecasting 

and increasing the indicators of effectiveness of functioning – primarily, economic. The following aspects are 

assessed (Sakhabieva, 2016): 

- efficiency, which is manifested in the level of achievement of goals that are set before the company; 

- skill of rational spending of material and financial resources, for full satisfaction of the needs of all structures 

and departments;  

- achievement of optimal ratio of received economic results and costs in the process of production; 

- level of influence of direct and indirect factors on the final result; 

- position of the company in the market and availability of special methods of increasing the market share. 
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In this aspect, the competitiveness of a company of transport machine building is influenced by internal factors: 

- quality of management (economic effectiveness of management, social effectiveness of management); 

- effectiveness of financial and economic activities of company (financial sustainability, profitability, business 

activity, liquidity); 

- investment attractiveness of company (investment potential, investment risk); 

- innovative activity of company (profitability of investments into innovations, science intensity of products, 

profitability of innovational project);  

- level of informatization of company (availability of information system of the company, IT infrastructure, 

complexes, and information frames); 

- Кс of personnel (quality and quantity of personnel, effectiveness of management) (Orlova et al., 2016). 

Evaluation of effectiveness of managing the companies of transport machine building is performed based on 

calculation of the indicators that reflect the influence of the factors of the third block: 

1. Formation of the base of these companies of transport machine building for the long period (according 

to annual reports and electronic sources). 

2. Execution of retrospective analysis of the companies of transport machine building for determining 

dynamics of their functioning. 

3. Evaluation of dependence between the used resources and the result of production based on analysis of 

multiplicated production function. 

4. Evaluation of allocative effectiveness of companies of transport machine building based on application 

of econometric analysis in view of the cost of final product (Sakhabieva, 2016). 

5. Evaluation of technical effectiveness of companies of transport machine building with the DEA (Data 

Envelopment Analysis). 

Evaluation of company‘s competitiveness is viewed from the point of view of effectiveness of technological 

processes and is performed in the aspect of comparison and analysis of companies as to the completeness of 

fullness and adequacy of using their resource (comparison of maximum issue of products with the set list of 

resources) or as to the level of effectiveness of distribution of resources (comparison of minimum spending of 

resources with the set volume of issue of products). In the first case, following the Farrell terminology, technical 

effectiveness of evaluated, and in the second case – structural or allocative effectiveness is evaluated. Technical 

and allocative effectiveness forms economic effectiveness of the company on the whole. 

For evaluating technical effectiveness, the authors use the BCC model with variable feedback from the scale. 

Incoming parameters are as follows: 

a. x1 – indicator of quality of company management, calculated based on the values of indicators of 

management effectiveness:  

5

5

1

1

1


 i

ix

x ,                                                         (10) 

man

р

11
E

P
x   - general indicator of effectiveness of management;  

gen

man
1

E

E
x 2  - indicator of managerial expenditures; 

gen

1
N

Nman
x 3 - characteristics of the number of managerial personnel;  

Q

E
x man

1 4 - indicator of significance of managerial expenditures; 
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man

eff

1
E

E
x 5 - indicator of effectiveness of managerial expenditures; 

рП  - profit for the studied period, manE  - expenditures for management; Egen - general expenditures of the 

company; manN  - number of managerial personnel; genN - total number of company’s employees; Q  - volume of 

issued products; effE - economic effect for the analyzed period; 

b. x2 – indicator of effectiveness of financial and economic activities of the company: 

4

4

1

2

2


 i

ix

x ,                                                         (11) 

borr

own

A

A
x 21

- indicator of financial sustainability of the company (sustainability is acknowledged with 0,72 ix ); 

р

р

AP

NP
x 22

- indicator of company’s profitability; 

gen

р

E

NP
x 23

- indicator of company’s business activity; 

cl

ta

О

А
x 24

- liquidity of company (optimal value is  8,0;7,024 x ); 

ownA - company’s own assets; 

borrA - company’s borrowed assets; 

рNP - net profits; 

рAP - average profits from selling net assets for the selected period;  

taА - cost of current turnover assets;  

clО - cost of current liabilities. 

c. For evaluating the investment attractiveness of the company, it is offered to use SPACE analysis, 

which allows characterizing the company’s functioning as to four directions, which assess 

internal potential and external environment, and determining the vector and strategy of its 

development. 

4) x4 – indicator of innovative activity of the company is calculated as  

5

5

1
4

4
 i

i
x

x ,                                                      (12) 

where 
N

N
x v41

- share of innovative products ( vN ) in the total volume of issue ( N ); 

v

ownv

R

R
x

)(
42  - share of own innovational projects (

ownvR )( ) in the total volume of innovations ( vR ); 
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С

С
x v43

 - share of expenditures for development and implementation of the innovational project ( vС ) in the 

total volume of production costs of the company (С ); 

inv

р

P

NP
x 44 - profitability of investments into innovations ( invP ); 

Q

E
x DR&

45  - science intensity of production, DRE &  - expenditures for R&D. 

5) x5 – indicator Кс and quality of personnel are calculated with the methods of actuarial mathematics based on 

the system of key indicators (KPI).  

For evaluating the allocative effectiveness, the authors view the model of technological process of the company of 

transport machine building as a multiplicative reflection of the type: 





n

i

i
iхQ

1

0

 ,                                                     (13) 

where Q  – volume of issued products, 
i

 , ni ,1  – parameters of the model, xi, ni ,1  – set of resources 

(factors) that are included into the model, n – number of factors.  

Parameters of the model, its adequacy, and significance of the model and factors are determined by econometric 

methods according to empirical data of the specific company. 

Analysis of the production function, determined by formula (13), allows, on the one hand, determining the 

optimal ratio between consumer resources that ensure maximum result, and, on the other hand, evaluating 

allocative effectiveness of usage of resources with the set prices. Effectiveness of used resources is acknowledged 

in case of coincidence of final products with current prices for them. 

For evaluating the allocative effectiveness of modern companies of transport machine building by studying the 

production function (13), totality of uncorrelated indicators that influence the competitive state and that are most 

statistically significant as a result of econometric analysis, is determined in the following way: 





6

1

0

i

i
iхQ

 ,                                                      (14) 

Q  – revenues from selling products; х1 – labor cost at the company;  

х2 – labor payment (personnel motivation); х3 – main production funds; х4 – expenditures for resources; х5 – 

investments into innovational projects. Parameters i , 6,0i  are determined by known econometric methods 

by linearization of the model.  

 

6. Module of product competitiveness 

 

The products that are issued by domestic companies of transport machine building possess a range of competitive 

deviations, which are obstacles for its entering the international market. In order to eliminate them, it is necessary 

to analyze, calculate, and forecast the main indicators of the module of competitiveness of the products as to 

quality and reliability, pricing, uniqueness, innovativeness, correspondence to international standards, and 

ecological performance. Quantitative analysis in this aspect is most effective. 

 

Calculation of the indicators of products‘ competitiveness products is based on the model that ensures the 

complex systemic approach to analysis of the most significant factors of this module. The model was received on 

the basis of application of the methods of differential calculation of the function of several variables and is a 
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reflection of a lot of factors of products‘ competitiveness on quality of results of company’s activities – quality of 

products. The indicator of competitiveness of products Cprod is a function of several variables 

Cprod = f (p, u, v, q, s, e),                                     (15) 

p – price of products, u – uniqueness of products, v – innovativeness of products, q – quality and reliability of 

products, s- correspondence of products to international standards, e – ecological performance of products. 
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iK , 5,1i  – increase of products‘ competitiveness, which depends on the corresponding factor. Considering all 

factors – save one – to be stable – let us study dependence of competitiveness on the variable factor. 

1) 
p

K




– speed (indicator) of change of competitiveness depending on products‘ price. As growth of prices 

reduces competitiveness, then  
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where С1 – random constant (we consider that С1 = 0). Then,   

pK ln11  .                                                (18) 

Relative share of products‘ price in the market (p) is calculated as  

max

prod

p

p
1p  , 

where prodp  – price of the studied type of products, рmax – maximum price of this type of products in the market. 

Similarly: 

2) 
u

K




– speed (indicator) of change of competitiveness depending on uniqueness of products. Competitiveness of 

products is directly related to its uniqueness, so we have: 
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Random variable - С2 = 0.  

Relative share of unique products in the market (u) is calculated as 

N

u
u

prod
1 ,                                               (19) 

where produ  – number of types of unique products, N – total number of this type of products in the market. 
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3) 
v

K




– speed (indicator) of change of competitiveness depending on innovativeness of products (direct 

dependence), so we have: 
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Random variable - С3 = 0.  

Relative share of innovative products in the market (v) is calculated as 

N

v
v

prod
1 ,                                                   (21) 

where vprod – number of types of innovative products, N – total number of these products in the market. 

4) 
q

K




– speed (indicator) of change of competitiveness depending on quality of products (direct dependence):  
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Random constant - С4 = 0. Indicator of quality and reliability of products (q) is calculated as: 

N

np
q service ,                                                 (23) 

where рservice – price of service maintenance, n – total number of these products that passed service maintenance, 

N – total number of sold products of this type for the studied period. 

5) 
s

K




– speed (indicator) of change of competitiveness depending on correspondence of products to international 

standards (direct dependence):  
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Random constant - С5 = 0. Relative share of products that correspond to the international standards (s) is 

calculated as 

N

s
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1 ,                                                    (25) 

where sprod – number of types of products that correspond to the international standards, N – total number of these 

products in the market. 

6) 
e

K




– speed (indicator) of measuring competitiveness depending on ecological performance of products to the 

standards (direct dependence):  
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Random constant - С6 = 0. Relative share of ecological products (e) is calculated as 

N

e
e

prod
1 ,                                                   (27) 
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where eprod – number of types of products that are potentially safe for the environment, N – total number of these 

products in the market. 

Thus, we have: 
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where i  – coefficients of proportion, which evaluate significance of the influence of the corresponding factor 

on competitiveness of products, 10  i . 

Value prodC  of a competitive company should conform to the ratio: 10  maxprodmin CCC , values minC  

and maxC  are determined as a result of analysis of the studied companies. 

Calculated private indicators are normed, and their value is compared to the value of indicators of the leading 

company in each block, and conclusion on the direction of optimizing the company’s activities is made.  

 

Conclusion 

 

One of the main problems of companies of the sphere is creation of sustainable and self-regulating system of 

management, which is aimed at effective usage of internal resources and stimulation of increase of rate of 

companies‘ development.  

Crisis situations in economy led to the necessity for changing the institutional structure of industrial companies as 

the most important factors of innovational and organizational development of the sphere. 

Identification of factors of competitiveness of industrial companies showed that a top-priority direction that 

allows stabilizing growth of effectiveness and increase of production quality is improvement of the existing 

mechanism of management of companies and its orientation at optimization of usage of the existing scientific and 

technical production potential. 
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