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This article is about modeling the corporate behavior of a financial and industrial structure under the present 

social and economic conditions in our country. Analyzing the publications related to the international and 

Russian practices in the sphere of forming, functioning and developing industrial corporations one can make a 

conclusion that they represent one of the ways to integrate financial, industrial and trade capitals by means of a 

a complex participation system. On the basis of the undertaken analysis we have developed goal-setting 

concerning the congruence of interests in the enterprisesof vertically-integrated financial and industrial structures 

based on the suggested interest congruence principles and taking into account the specifics of the present 

economic conditions in Russia. We have researched the congruence of economic interests of enterprises in 

vertically integrated structures on the basis of two economic and mathematical models. The support model 

describes the coordination of the economic interests of each enterprise in a vertically integrated structure in 

particular with decentralized money distribution. The central one shows the congruence of the economic 

interests of enterprises in a vertically integrated structure with centralized money. These models form the 

generalized chart of modeling the corporate behavior of enterprises with a vertically integrated structure. Putting 

the suggested models into practice allows increasing the effectiveness of these financial and industrial structures 

due to the synergetic effect from forming interest congruence mechanisms based on optimizing the enterprises’ 

innovation plans in the corporate structure with decentralized and centralized money distribution. Introducing 

the developed economic and mathematical models and procedures into the corporative management system of 

financial and industrial structures boosts the effectiveness of their industrial and business operations, creates the 

necessary conditions for long-term sustainable development. The considered models can be structurally extended 

by means of including social and economic public interests and their realization within the framework of the 

public-private partnership system. 
CORPORATION; MODEL; SYNERGETIC EFFECT; STRUCTURE; ENTERPRISE. 

Применительно к современным социально-экономическим условиям развития нашей страны рас-

сматривается моделирование корпоративного поведения финансово-промышленных структур. Анализ 

публикаций, касающихся современной практики в области формирования, функционирования и разви-

тия промышленных корпоративных структур, показывает, что они представляют собой одну из форм 

интеграции финансового, промышленного и торгового капитала путем разветвленной системы участия. 

На основе проведенного анализа разработана постановка задачи согласования интересов предприятий 

вертикально-интегрированных финансово-промышленных структур, базирующаяся на основе предло-

женных положений согласования интересов с учетом специфики современных экономических условий 

развития России. Проведено исследование согласования интересов предприятий вертикально-

интегрированных структур на основе реализации двух экономико-математических моделей. Вспомога-

тельная модель — согласование интересов каждого предприятия вертикально-интегрированной структу-

ры в отдельности при децентрализованном распределении денежных средств. Центральная — согласова-

ние интересов предприятий вертикально-интегрированной структуры при централизации их денежных 
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средств. На основе этих моделей сформирована обобщенная блок-схема моделирования корпоративного 

поведения предприятий вертикально-интегрированной финансово-промышленной структуры. Реализа-

ция разработанных моделей позволяет повысить эффективность деятельности вертикально-

интегрированных финансово-промышленных структур за счет получения синергетического эффекта 

посредством формирования механизма согласования экономических интересов, базирующегося на оп-

тимизации инновационных планов предприятий корпоративной структуры при децентрализованном и 

централизованном распределении денежных средств. Внедрение разработанных экономико-

математических моделей и процедур в систему корпоративного управления финансово-

промышленными структурами повышает эффективность их производственно-хозяйственной деятельно-

сти, создает необходимые условия для устойчивого долговременного развития. Рассмотренные в статье 

модели могут быть структурно расширены за счет включения в них социально-экономических интере-

сов государства и их реализации в системе государственно-частного партнерства. 
КОРПОРАЦИЯ; МОДЕЛЬ; СИНЕРГЕТИЧЕСКИЙ ЭФФЕКТ; СТРУКТУРА; ПРЕДПРИЯТИЕ. 

 

The timeliness and relevance of the present 

research consists in the fact that modern 

economy in each developed country is relies on 

big firms and companies which actively 

cooperate with small and medium enterprises, 

including big corporations, and in order to 

increase the effectiveness of their functioning 

and development it is necessary to model their 

corporate behavior by means of coordinating the 

economic interests of the enterprises, which in 

its turn allows obtaining a synergetic effect from 

uniting the available resources. 

The analysis of the publications concerning 

the international and Russian practices in the field 

of forming corporations and their functioning 

shows that big industrial companies are one of the 

ways of integrating financial, industrial and trade 

capitals with a complex participation system. For 

example, [14] shows that the problem of 

managing large entrepreneurial structures 

functioning in several industries during a long 

period of time has been studied insufficiently. 

Under present day conditions the market model, 

in which each enterprise is a single independent 

unit, is economically impractical, as the special 

features of large companies allow them to adapt 

more flexibly to the changing economic 

conditions and toughening competition. The 

organizational aspects of managing corporate 

industrial structures are considered in [18]. The 

problems concerning the efficient implementation 

of M&A strategy are addressed as one of the main 

directions in which large corporate industrial 

structures develop. Economic and mathematical 

models of strategic development management for 

corporate industrial structures have been built in 

terms of short- and long-term lending. Studying 

the issues concerning forming, supporting and 

developing competitive advantages in large 

corporate structures during economy recession 

and growth is of special interest [9]. The possible 

financial sources for the functioning and 

development of large corporations are given a 

detailed consideration in [19]. Besides that, [1, 2, 

4—7, 12, 13, 19, 20] present detailed and original 

research concerning the corresponding aspects of 

the industrial and business operations of large 

corporate industrial structures.  

Unlike other popular in modern market 

economy forms of integrating and organizing 

entrepreneurship (concern, trust, cartel, industrial 

holding), nowadays a special role belongs to large 

industrial firms or, in other terms, financial and 

industrial (industrial and financial) groups (FIGs). 

Under modern social and economic conditions 

FIGs are multiprofile and multifunctional 

structures formed as a result of uniting the 

capitals of different enterprises, investment, 

credit and financial institutions, as well as a 

range of other organizations in order to maximize 

profit, increase the effectiveness of the functioning 

and development of FIGs, increase the 

competitiveness in domestic and external markets, 

develop technological and cooperation links, 

boost the economic potential of their members. 

Legally autonomous firms and enterprises 

belonging to several branches of economy, banks 

and other credit bodies, industrial, trade and 

transport companies are united under the control 

of the head (Mother) company, i. e. the central 

company operates in the FIG as the business 

system center of the group. The central company 

coordinates the activities of the group members, 

provides unified accounting, forms a consolidated 

balance, provides financial statements and 

performs some banking operations, as well as a 
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range of other functions for the group members. 

So, the FIG members act autonomously in 

domestic and foreign markets, and the Mother 

company takes the functions of strategic 

management in the sphere of investments, 

production, sales and financial control. 

Besides that, the analysis has shown that the 

basic aim of uniting enterprises into a corporation 

is cementing their positions in domestic and 

world markets, raising sustainability, effectiveness 

and compatibility. Forming corporations can 

ensure effective spillovers of technologies, qualified 

personnel and capitals, keeping and developing 

effective production and cooperation links while 

making a complex end product, increasing 

investment and export capacities. Therefore, in 

modern economy only large capital can normally 

provide the usage of cutting edge technology and 

maximum production effectiveness [6, 12, 13, 15]. 

The analysis of the international and Russian 

business practices shows that in these industrial 

firms enterprises often compete in the financial 

market. 

There is usually a lack of finance not only 

for strategic development, but also for business 

activities. Despite that, the head (Mother) 

companies of industrial corporations implement 

a joint activity investment policy for all 

enterprises. For this purpose, they accumulate 

resources and invest them in new projects, as 

well as in reconstructing and modernizing the 

enterprises. Due to lack of finance the Head 

Company chooses the prioritized investment 

programs for its enterprises, which it will partly 

finance, and also guarantees getting investments 

from other sources. 

It is a complex issue to select the prioritized 

investment programs, which actually serve as a 

plan of technical development and production 

organization. 

Let us consider determining the optimization 

investment programs for vertically integrated 

financial and industrial structures. 

A vertically integrated financial and industrial 

structure is a structure which unites a range of 

enterprises covering all stages of the production 

process ranging from extracting, manufacturing, 

assembling enterprises to the distribution network 

through which the mature product is sold to the 

end consumer. The organizational unity of all the 

production chain elements and establishing unified 

business discipline for all the enterprises and 

organizations in a vertically integrated structure 

helps to optimize its industrial and business 

operations. 

Analyzing the functioning and development 

practices of vertically integrated financial and 

industrial structures has enabled detecting their 

special features. For example, [8] considers the 

peculiarities of managing vertically integrated 

structures, the positive and negative aspects of 

their forming, functioning and development are 

determined. It is argued that they enable 

harmonizing the economic aims of business 

development with the social interests of the 

workforce, business partners and the society in 

general. Special attention is paid to their usage 

in petroleum industry. For example, [10] studies 

the organizational and economic benefits of 

vertically integrated petroleum companies, which 

emerged owing to a full-scale change in the 

management structure, and [3] analyzes the 

advantages and disadvantages of such companies 

taking into account the creation and 

implementation of a new form of business, i. e. a 

cluster within the framework of regional economic 

policy. Besides that, it is pointed out that vertically 

integrated structures are not only economic but 

also sociotechnical organizations [17]. 

Background of setting the task concerning  
the congruence of interests of enterprises  
in a vertically integrated financial  
and industrial structure 

Increasing their functioning and development 

effectiveness usually requires equaling technical 

(production) capacities of storing, manufacturing 

and assembling enterprises. Upgrading the 

enterprises that are lagging behind in order to take 

them to the level of the average and top ones can 

be achieved by introducing innovations, which 

normally requires sufficient money that those 

enterprises generally lack. Therefore, the increase 

of the technical level of storing and manufacturing 

enterprises is usually carried out with the help of 

the money of the assembling enterprises and the 

mother company. In this case there arises a very 

important problem of determining each enterprise’s 

role in the corporative result for profit 

redistribution between the enterprises and the 

mother company, which stimulates their effective 

business. Therefore, this is the problem of 

coordinating the interests of enterprises and the 

mother company in financial market. 
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Setting the task of enterprises’ interest 

congruence in a vertically integrated  

financial and industrial structure 

To coordinate the interests of the enterprises 

in such a structure we have developed a 

mechanism based on using the following two 

economic and mathematical models: 

1) support model describing each enterprise’s 

industrial and business operations in particular 

under the conditions of decentralized resources 

usage; 

2) central model describing the enterprise’s 

industrial and business operations under the 

conditions of centralized resources usage. 

The support model describes the production 

and financial activities of each enterprise 

separately, i. e. under the conditions of 

decentralized resources usage. This model 

provides support while solving the basic problem, 

that is equaling the technical level of the 

corporate structure enterprises throughout the 

whole technological chain. 

The central model describes the enterprise’s 

production and financial activities under the 

conditions of centralized resources usage. Putting 

this model into practice allows equaling the 

technical level of the corporate structure 

enterprises, i. e. it is the basic model for the 

interest congruence of corporate structure 

enterprises. 

Forming the centralized money fund of a 

corporate structure is based on the following 

general principles: 

1. The principles concerning the allocation 

of financial resources for innovations by 

enterprises (enterprise reconstruction, equipment 

modernization), as well as their amount in the 

centralized fund of the company are considered 

in advance for the target period. 

2. Centralized money fund is formed both by 

the firm enterprises and the Head Company, as 

well as other finance sources. 

3. The principles of forming (redistributing) 

the profit from innovations among the firm 

enterprises and the Head Company are agreed 

upon beforehand by all those who invest in 

innovations. 

4. The profit is distributed among the 

investors according to the profit obtained from 

innovations and the amounts of money invested. 

There is no priority when distributing the profit 

from innovations. 

The research into coordinating the interests 

of enterprises and the central company is based 

on realizing the following economic and 

mathematical models [15, 16, 18]. 

Determining the interests of each enterprise  

in a vertically integrated financial and industrial 

structure in particular under the conditions 

of decentralized resources usage 

The support model describes each 

enterprise’s production and financial activities 

separately, i. e. under the conditions of 

decentralized resources usage and it is as follows: 
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where уj is the figure meaning if innovation j 

exists in the enterprise’s innovation plan (уj = 1 

means planned innovation, уj = 0 — not 

planned); Сj is planned annual costs of 

innovation j; С is the enterprise’s planned 

innovation budget; Рj is the planned production 

capacity growth resulting from innovation j 

shown through the mature corporate product; Р 

is actual production capacity shown through the 

mature corporate product at the beginning of the 

target period; Рα is the limit of the production 

capacity shown through the mature corporate 

product at the end of the target period (this limit 

is not obligatory); r is acceptable return on costs 

(rate of return on capital) determined by bank 

interest rate or average rate of return on capital 

in the branch. 

The economic and organizational meaning of 

the criteria and limitations is evident and there is 

no need for any additional comments. This 

problem is solved by each enterprise independently. 
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Research into the congruence of interests  
of enterprises in vertically integrated financial 
and industrial structures under the conditions 
of centralized resources usage 

The central model describes the enterprise’s 
production and financial activities under the 
conditions of centralized resources usage. This 
model is as follows: 
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where Сij is planned annual costs of enterprise i 
on innovation j; С is planned innovation budget 
of the enterprises; М is money spent by the 
mother company on the enterprises’ innovations; 
Pij is planned annual profit of enterprise i from 
innovation j; Cij is planned production capacity 
growth of enterprise i resulting from innovation j 
shown through the mature corporate product; Cf 
is actual production capacity of enterprise i 
shown through the mature corporate product at 
the beginning of the target period; r is acceptable 
return on costs (rate of return on capital). 

Goal function (6) provides continuous 
equaling of the production capacities of all 
enterprises. The model is realized step-by-step 
according to the following chart that serves to 
determine the optimal plans of an enterprise in 
centralized resources usage. 

S t e p  1 .  Determining the optimal plan for 
each enterprise with the help of the following 
model: 
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S t e p  2 .  Results of (1)—(4) model allow 

choosing enterprise i* corresponding to the 

condition 

 *
*1 1

( ) min ( ) max.
in

i ij iji i m j

f x P P x
  

    (14) 

S t e p  3 .  For this enterprise let us calculate 

the costs and subtract them from С + М, i. e. 

calculate the total budget for all the enterprises 

excluding i* 
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S t e p  4 .  For these enterprises let us 

calculate the following profit maximization 

model 
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 xij = {0, 1}. (19) 

S t e p . Arranging the results into corresponding 

tables. 

The generalized chart describing the process 

of modeling corporate behavior of the enterprises 

in a vertically integrated financial and industrial 

structure is shown in Figure. 

This research has yielded the following 

results including the principally new ones: 

1. The proposed mechanisms of coordinating 

the interests for the vertically-integrated firms are 

based on optimizing the enterprises’ innovation 

plans with decentralized and centralized money 

distribution.  

2. With decentralized money distribution the 

optimization model describes each enterprise’s 

production and financial activities separately. 

With centralized money distribution the production 

and financial activities of the whole corporation 

are optimized, each enterprise and the Head 

Company contributing, which is the most 

important stimulating factor to increasing its 

effectiveness. 
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Generalized chartof modeling the corporate behavior of enterprises  
in a vertically integrated financial and industrial structure 

 
3. It requires special attention that, when put 

into practice, the science-based approach proposed 

in the article, which helps to work out the 

direction and programs of developing the company 

activities, ensures complexity, coordination of 

managerial acts and valid economic forecasts. 

Introducing the proposed economic and 

mathematical models, procedures and algorithms 

into the corporate management system of 

vertically integrated financial and industrial 

structures increases the effectiveness of their 

industrial and business operations, creates the 

necessary conditions for long-term sustainable 

development. 

The public-private partnership system 

combined with including social and economic 

public interests and their implementation can be 

considered as the main direction for further 

application of the model regarding the 

congruence of interests of enterprises in financial 

and industrial structures under the present day 

conditions of regional and national economy. 
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