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Abstract: The article analyzes the relevance of issues of ensuring the sustainability of the development of industries 

with innovative technologies. The role of production diversification for risky projects is shown. The 

possibilities and disadvantages of the traditional application of CVP analysis for evaluating the results of 

project implementation are considered. The assessment of the possibility of ensuring the sustainability of the 

development of enterprises with multi-product production on the basis of the management model of corrective 

factors for the formation of break-even planned profit of a set of productions with various characteristic 

initiating disturbances is carried out. The proposed model allows us to take into account the deviations of all 

constant and variable factors of the formation of the final planned profit in the joint diversified production, 

including the difference in the planned periods of completion of production of individual products of the 

diversified line of nomenclature and the chronology of deviations of changes in factors. The methodological 

approach presented in the article is illustrated by examples of practical implementation and is largely universal 

under other boundary conditions for the analyzed pairs of initiating-corrective actions to assess the 

sustainability of both mono- and multi-product production. 

1 INTRODUCTION 

In modern conditions, ensuring the sustainability of the 

development of both individual industries and their 

associations on a regional scale presupposes the 

competitiveness of their products, works and services. 

This, in turn, is provided mainly through the 

development, implementation and effective use of 

innovative technologies(Parsaei, 2012), (Biryukov, 

2021).  

Innovative business is always, by definition, high-

risk due to the attractiveness of temporary super-

profits from the use of innovative technologies and the 

implementation of innovative products. The desire to 

obtain super-profits provokes a potential competitive 

environment for promising advanced developments, 

which always causes a drop in profit growth rates, and 
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sometimes, in fact, profits(Braginskij, 

2011)(Kuvshinov, 2022).  

2 MATERIALS AND METHODS 

A well-known solution to ensure competitiveness is 

the diversification of mono-production, in which the 

temporary accumulation of excess profits in one 

segment of production allows to compensate for 

temporary losses in another segment(Product 

Innovation, Product Diversification, and Firm Growth: 

Evidence from Japan’s Early Industrialization,, 2020). 

The current temporary excess profits and losses are 

significantly affected by the conditions of market 

instability, the effect of sanctions, global challenges 

due to political, ethnic and environmental 

factors(Kleshcheva, 2017).   



 

The method of taking into account new challenges 

is the organization of multi-product production in 

traditional areas of activity of enterprises and the 

parallel introduction to new markets of both familiar 

products and trial products new to the enterprise or 

market that require additional costs for production and 

promotion(Kolobov, 2020) (Mandych, 2016).  

The CVP analysis (Cost-Volume-Profit) is a tool 

for assessing the effectiveness of production costs, its 

break-even and the margin of financial stability 

(Goronzy, 1968)(Druri, 2022). The use of CVP 

analysis makes it possible to identify rational 

proportions between constant and variable output 

costs, to determine the break-even volume of 

production in natural units of measurement and in 

valuation, to find a consensus between price and sales 

volume(Arya, 2017). The mass distribution of CVP 

analysis is due to its relative simplicity and 

accessibility for predictive estimation calculations 

(Doost, 1996), (Johnson). However, this model has a 

limited application mainly for single-product 

production in the form of stability of fixed costs, 

productivity, sales prices and sales of the entire volume 

of the released product. The application of the basic 

model in the conditions of multi-product production 

assumes the fulfillment of the condition of the 

constancy of the structure of either the cost of sales 

(Mickevich)or the proceeds from sales (Manichkina). 

At the same time, all the basic provisions of CVP 

analysis remain unchanged. Fixed costs are transferred 

to the status of conditionally fixed and are distributed 

among individual products in proportion to one of the 

specified criteria for assessing the profit from sales and 

the margin of financial strength for each product 

(Mickevich).  

The use as a base for the distribution of sales 

revenue is not justified, since there is a dependence on 

the market conditions of prices and the consumer 

capacity of the market. Moreover, during the 

implementation of the program, fixed costs may 

change dramatically, for example, due to changes in 

rent for fixed assets(Slobodnyak, 2011). Variable costs 

can also change, for example, due to changes in the 

cost of resources used, depending on the volume of 

production. In these conditions, in the presence of 

diversified production, it is necessary to modify the 

analytical tools for applying basic CVP analysis to 

assess the possibility of compensating for losses due to 

one of the reasons for deviation from the typical 

situation of one of the products due to the possibility 

of controlled changes in other production parameters 

and the sale of this or another, or even other products, 

taking into account the overall result of sustainable 

development(Kuvshinov, 2022), (Ovanesyan, 2015). 

3 RESULTS AND DISCUSSION 

The solution of the complete problem is not feasible 

within the framework of one article due to the 

multivariance of probable situations. Therefore, we 

will consider the minimum set of characteristic options 

for representing the main dependencies for ensuring 

the sustainable development of an enterprise in an 

unstable external environment.  

The organization produces two types of products: 

A and B, each with its planned volume in quantitative 

terms Q kT, the selling price P k, unit variable costs AVC 

k, fixed costs FC k, target profit in the implementation 

of the production program Z kT, the presence of total 

fixed costs in the initial investment of TFC and 

distributed by management between products in shares 

of TFC k. Products have different planned completion 

times of the production program in release cycles 

𝑡𝑘with clock performance for products q k.  

In a planned situation, the target profit Z T, which 

ensures sustainable development at the end of the 

overall production program, is equal to the sum of the 

terms Z kT for products, which, in turn, are defined as: 

 

𝑍𝑘 = 𝑃𝑘 × 𝑄𝑘 − 𝐴𝑉𝐶𝑘 × 𝑄𝑘 − 𝐹𝐶𝑘 − 𝑇𝐹𝐶𝑘, 

𝑄𝑘 =  𝑞𝑘 × 𝑖, 
 

where k is the product number,𝑖 is the clock number of 

the general production program. With 𝑄𝑘 = 𝑄𝑘𝑇   
  𝑍𝑘 = 𝑍𝑘𝑇is formed,  

 

In case of deviations of the forming parameters due 

to fluctuations in the economic environment, it is 

necessary to divide the planned period of the 

production program into at least two sections separated 

by the boundary of the change in the initializing 

parameter 𝑖=𝑣 and the changes in the values of the 

corrective parameters caused by this. If 𝑖= 1, ...,𝑣 − 1 

, then the calculations for all products remain the same. 

At 𝑖=𝑣 , ...,𝑡𝑘 the predicted market change is reflected 

for the initializing product, and potential options for 

corrective actions are reflected for the corrective 

product(Kuvshinov, 2022).  

If the initializing change occurred before the end of 

the smaller of the maximum number of clocks𝑡𝑘, then 

the corrective actions can be both at the expense of 

each individual product, and at the expense of their 

combination together. If the initializing change 

occurred after the end of the smaller one 𝑡𝑘, then the 

corrective actions can only be due to the product with 

the larger one 𝑡𝑘. 

Variants of initializing changes can be a change in 

fixed costs attributable to a specific product 𝛥𝐹𝐶𝑘(for 

example, rent), a change in variable costs for a specific 



 

product 𝛥𝐴𝑉𝐶𝑘(for example, the cost of materials, 

services, wages, energy tariffs, etc.), production 

volumes 𝛥𝑄𝑘or sales prices 𝛥𝑃𝑘When changing any 

initiating parameter, corrective changes depend on a 

specific market situation, if possible, changes in the 

selling prices of each of the products, the market 

capacity and the production capacity of the enterprise.  

Correction for the accepted variant, we believe, is 

performed in the form of a direct reaction, which will 

result in a change in the assessment of the final state at 

the end of the larger𝑡𝑘. Let's consider the basic 

characteristic options. 

The first option, in which𝑡𝐵˃𝑡𝐴 and the initiating 

factor is a change∆𝐹𝐶𝐴 at𝑖 =𝑣 <𝑡𝐴 , and the correction 

is performed at the expense of Δ q B.  After reaching 

𝑖=𝑣 = 𝑡𝐴, the amount of profit for product A does not 

change until 𝑖= t. Based on the starting position that the 

total target profit 𝑍𝑇after adjustment should not 

decrease, a common management functionality for the 

first basic option is formed: 

 

𝑍𝑇 = 𝑍𝐴𝑇 + 𝑍𝐵𝑇 . 

𝑍𝐴𝛥 = (𝑃𝐴 − 𝐴𝑉𝐶𝐴) × 𝑞𝐴 × 𝑖 − 𝐹𝐶𝐴𝛥(𝑖) − 𝑇𝐹𝐶𝐴. 

𝑍𝐵𝛥 = (𝑃𝐵 − 𝐴𝑉𝐶𝐵) × 𝑞𝐵𝛥(𝑖) − 𝐹𝐶𝐵 − 𝑇𝐹𝐶𝐵. 

𝐹𝐶𝐴𝛥(𝑖)=  𝐹𝐶𝐴for i = 0, ..., v – 1; 

𝐹𝐶𝐴𝛥(𝑖)= 𝐹𝐶𝐴 +  𝛥𝐹𝐶𝐴 for i = v, ..., t. 

𝑞𝐵𝛥(𝑖) = 𝑞𝐵 × 𝑖 for i = 0, ..., v – 1; 

𝑞𝐵𝛥(𝑖) = 𝑞𝐵 × 𝑖 + ∆𝑞𝐵 × (𝑖 − 𝑣 + 1) for i = v, ..., 𝑡𝐴. 

 

Here i is the clock number of the production 

program; v is the change clock; q A, q B is the clock 

performance; 𝑡– the maximum number of clocks; 

𝛥𝐹𝐶𝐴– a change in the initiating factor; ∆𝑞𝐵– a change 

in the corrective factor. 

For i =𝑡𝐴  for the calculation 𝑍𝐴𝛥and i =𝑡𝐵 for the 

calculation𝑍𝐵𝛥, the ratio must be carried out with 

changes 𝛥𝐹𝐶𝐴and∆𝑞𝐵: 

 

𝑍𝐴𝛥 + 𝑍𝐵𝛥 ≥ 𝑍𝐴𝑇 + 𝑍𝐵𝑇. 

 

Sequential substitution allows you to get a 

dependency 𝑞𝐵𝛥(𝑖)on𝐹𝐶𝐴𝛥(𝑖): 

 

𝑞𝐵𝛥(𝑖) ≥ 𝑞𝐵 × 𝑡 +
𝐹𝐶𝐴𝛥(𝑖)− 𝐹𝐶𝐴

𝑃𝐵−𝐴𝑉𝐶𝐵
 . 

 

And the final sequential substitution allows you to 

get a dependency ∆𝑞𝐵on𝛥𝐹𝐶𝐴: 

 

∆𝑞𝐵  ≥
𝐹𝐶𝐴

(𝑃𝐵−𝐴𝑉𝐶𝐵)×(𝑡−𝑣+1)
 . (1) 

 

The next option, in which𝑡𝐵˃𝑡𝐴 the initiating factor 

is a change in one of the variable factors, for 

example,𝐴𝑉𝐶𝐴𝛥 at𝑖 =𝑣<𝑡𝐴 , and the correction is still 

performed at the expense of Δ q B.  After reaching 

𝑖=𝑣 = 𝑡𝐴, the amount of profit for product A does not 

change until 𝑖= t. Based on the starting position that the 

total target profit 𝑍𝑇after adjustment should not 

decrease, a common management functionality for the 

second basic option is formed: 

 

𝑍𝑇 = 𝑍𝐴𝑇 + 𝑍𝐵𝑇 . 

𝑍𝐴𝛥 = (𝑃𝐴 − 𝐴𝑉𝐶𝐴𝛥(𝑖)) × 𝑞𝐴 × 𝑖 − 𝐹𝐶𝐴 − 𝑇𝐹𝐶𝐴. 

𝑍𝐵𝛥 = (𝑃𝐵 − 𝐴𝑉𝐶𝐵) × 𝑞𝐵𝛥(𝑖) − 𝐹𝐶𝐵 − 𝑇𝐹𝐶𝐵. 

𝐴𝑉𝐶𝐴𝛥(𝑖)=  𝐴𝑉𝐶𝐴for i = 0, ..., v – 1; 

𝐴𝑉𝐶𝐴𝛥(𝑖)= 𝐴𝑉𝐶𝐴 +  𝛥𝐴𝑉𝐶𝐴 for i = v, ..., t. 

  

Still, we believe that: 

 

𝑞𝐵𝛥(𝑖) = 𝑞𝐵 × 𝑖 for i = 0, ..., v – 1; 

𝑞𝐵𝛥(𝑖) = 𝑞𝐵 × 𝑖 + ∆𝑞𝐵 × (𝑖 − 𝑣 + 1) for i = v, ..., 𝑡𝐴. 

 

Here i is the clock number of the production 

program; v is the change clock; q A, q B is the clock 

performance; 𝑡– the maximum number of clocks; 

𝛥𝐴𝑉𝐶𝐴– a change in the initiating factor; ∆𝑞𝐵– a 

change in the corrective factor. 

For i = 𝑡𝐴  for the calculation 𝑍𝐴𝛥and i = 𝑡𝐵 for the 

calculation𝑍𝐵𝛥, the ratio must be carried out with 

changes 𝛥𝐴𝑉𝐶𝐴and∆𝑞𝐵: 

 

𝑍𝐴𝛥 + 𝑍𝐵𝛥 ≥ 𝑍𝐴𝑇 + 𝑍𝐵𝑇. 

Sequential substitution allows you to get a 

dependency 𝑞𝐵𝛥(𝑖)on𝐴𝑉𝐶𝐴𝛥(𝑖): 

 

𝑞𝐵𝛥(𝑖) = 𝑞𝐵 × 𝑡 +
𝐴𝑉𝐶𝐴𝛥−𝐴𝑉𝐶𝐴(𝑖)

𝑃𝐵−𝐴𝑉𝐶𝐵
 . 

 

And the final sequential substitution allows you to 

get a dependency ∆𝑞𝐵on𝛥𝐴𝑉𝐶𝐴: 

 

∆𝑞𝐵  ≥
𝐴𝑉𝐶𝐴

(𝑃𝐵−𝐴𝑉𝐶𝐵)×(𝑡−𝑣+1)
 . (2) 

 

The next option is when the initializing change 

occurred after the end of the smaller of 𝑡𝑘( 𝑡𝐴 <
𝑖=𝑣 <𝑡𝐵 , and the corrective actions can only be due to 

the same product with a larger 𝑡𝑘. The initiating factor 

is a change ∆𝐹𝐶𝐵at 𝑡𝐴 < 𝑖=𝑣<𝑡𝐵 , and the correction 

is also performed at the expense of product B, for 

example, by changing its price ΔP B. 

After reaching 𝑖= 𝑣 = 𝑡𝐴, the amount of profit for 

product A does not change until 𝑖= t. Based on the 

starting position that the total target profit 𝑍𝑇after 

adjustment should not decrease, a common 

management functionality for the third basic option is 

formed: 



 

 

𝑍𝑇 = 𝑍𝐴𝑇 + 𝑍𝐵𝑇 . 

𝑍𝐴𝛥 = 𝑍𝐴𝑇 = (𝑃𝐴 − 𝐴𝑉𝐶𝐴) × 𝑞𝐴 × 𝑖 − 𝐹𝐶𝐴(𝑖) −
− 𝑇𝐹𝐶𝐴. 

𝑍𝐵𝛥 = (𝑃𝐵𝛥(𝑖) − 𝐴𝑉𝐶𝐵) × 𝑞𝐵 × 𝑖 − 𝐹𝐶𝐵𝛥(𝑖) −
− 𝑇𝐹𝐶𝐵. 

𝐹𝐶𝐵𝛥(𝑖)=  𝐹𝐶𝐵for i = 0, ..., v – 1; 

𝐹𝐶𝐵𝛥(𝑖) =  𝐹𝐶𝐵 +  𝛥𝐹𝐶𝐵for i = v, ..., t. 

𝑃𝐵𝛥(𝑖)=  𝑃𝐵for i = 0, ..., v – 1; 

𝑃𝐵𝛥(𝑖)=  𝑃𝐵 +  𝛥𝑃𝐵 × (𝑖 − 𝑣 + 1)for i = v, ..., t, and 

𝑣 > 𝑡𝐴. 

 

Here i is the clock number of the production 

program; v is the change clock; q A, q B is the clock 

performance; 𝑡– the maximum number of clocks; 

𝛥𝐹𝐶𝐴– a change in the initiating factor; ∆𝑃𝐵– a change 

in the corrective factor. 

For i =𝑡𝐴  for the calculation 𝑍𝐴𝛥and i =𝑡𝐵 for the 

calculation𝑍𝐵𝛥, the ratio must be carried out with 

changes 𝛥𝐹𝐶𝐵and∆𝑃𝐵: 

 

𝑍𝐴𝛥 + 𝑍𝐵𝛥 ≥ 𝑍𝐴𝑇 + 𝑍𝐵𝑇. 

 

Sequential substitution allows you to get a 

dependency 𝑃𝐵𝛥(𝑖)on𝐹𝐶𝐵𝛥(𝑖): 

𝑃𝐵𝛥(i) ≥  𝑃𝐵 +  
𝐹𝐶𝐵𝛥(𝑖)− 𝐹𝐶𝐵

𝑞𝐵×𝑖
. 

 

And the final sequential substitution allows you to 

get a dependency ∆𝑃𝐵on𝛥𝐹𝐶𝐵: 

 

𝛥𝑃𝐵   ≥ 
𝛥𝐹𝐶𝐵

𝑞𝐵×𝑡×(𝑡−𝑣+1)
. (3) 

 

Let's consider examples of the application of the 

management model. Cost and quantitative estimates 

are given in conventional units. Prices 𝑃𝐴= 1200, 𝑃𝐵= 

1000. Clock performance q A = 20, q B = 30. Number of 

clock cycles t = 100. Unit variable costs 𝐴𝑉𝐶𝐴= 600, 

𝐴𝑉𝐶𝐵= 400. Fixed costs own 𝐹𝐶𝐴= 500,000, 𝐹𝐶𝐵 = 

800,000. Shares of total fixed costs 𝑇𝐹𝐶𝐴= 200,000, 

𝑇𝐹𝐶𝐵= 400,000. The planned target profit for such 

indicators will be, respectively, equal to: 

 

𝑍𝐴𝑇 = (1200 − 600) × 20 × 𝑖 − 

− 500 000 − 200 000 = 

= 12 000 × 𝑖 − 700 000 = 

1 200 000 − 700 000 = 500 000. 
𝑍𝐵𝑇 = (1000 − 400) × 30 × 𝑖 − 

− 800 000 − 400 000 = 

= 18 000 × 𝑖 − 1 200 000 =
= 1 800 000 − 1 200 000
= 600 000. 

 

Example 1. The initiating factor is change ∆𝐹𝐶𝐴= 

100,000 at v = 40. The correction is performed at the 

expense of Δ q B, which is to be determined while 

maintaining the target profit in accordance with 

expression (1). 

 

∆𝑞𝐵  ≥
100 000

(1000−400)×(100−40+1)
 = 2,73224. 

 

With an increase in productivity for product B by 

exactly the given amount 𝑍𝐴𝛥 + 𝑍𝐵𝛥= 400,000 + 

700,000 = 1,100,000 against 𝑍𝐴𝑇 + 𝑍𝐵𝑇= 500,000 + 

600,000 = 1,100,000 without reflection of initiating 

and corrective actions. With an increase in 

productivity by a slightly larger amount, for example, 

by an integer equal to 3, an excess of the planned profit 

is formed by 9,800. 

Example 2. The initiating factor is change 𝛥𝐴𝑉𝐶𝐴= 

120 at v = 40. The correction is performed at the 

expense of Δ q B, which is to be determined while 

maintaining the target profit in accordance with 

expression (2). 

∆𝑞𝐵  ≥
120

(1000−400)×(100−40+1)
 = 0,003283. 

 

With an increase in productivity for product B by 

the given amount 𝑍𝐴𝛥 + 𝑍𝐵𝛥= 400,000 + 700,000 = 

1,100,000 against 𝑍𝐴𝑇 + 𝑍𝐵𝑇= 500,000 + 600,000 = 

1,100,000 without reflection of initiating and 

corrective actions. With an increase in productivity by 

a slightly larger amount, for example, by 0.005, an 

increase in planned profit by 3,490 is formed. 

Example 3. The initiating factor is change ∆𝐹𝐶𝐵= 

160,000 at v = 40. The correction is performed at the 

expense of ΔP B, which is to be determined while 

maintaining the target profit in accordance with 

expression (3). 

 

𝛥𝑃𝐵   ≥ 
𝛥𝐹𝐶𝐵

𝑞𝐵×𝑡×(𝑡−𝑣+1)
    

160 000

30×100×61
= 0,8743. 

 

With an increase in fixed costs for product B by the 

given amount 𝑍𝐴𝛥 + 𝑍𝐵𝛥= 500,000 + 600,000 = 

1,100,000 against 𝑍𝐴𝑇 + 𝑍𝐵𝑇= 500,000 + 600,000 = 

1,100,000 without reflection of initiating and 

corrective actions. When the price increases by a 

slightly larger amount, for example, by 0.95, an 

increase in the planned profit is formed by 13,850. 

4 CONCLUSIONS  

The given methodological approach is sufficiently 

universal in the case of acceptance of other boundary 

conditions, in the election of other initiating and 



 

corrective actions, and can serve as an effective tool 

for assessing the sustainable development of industries 

with innovative technologies based on their 

diversification. 
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