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Abstract. The authors justifies the main methods to increase the profit mass of 

industrial corporate structures under the conditions of steady increase in the output. 

They develope and prove mathematical dependencies, which, in the aggregate, form 

a economic model (its based on the effect of industrial lever) to calculate growth rate 

and absolute mass of operational profit. The authors investigates the action of the 

mechanism of operational leverage whose efficiency is proven by means of forecast 

calculations based on the example of industrial corporate structures in Ukraine. 
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Аннотация. Авторами обоснованы основные методы увеличения массы 

прибыли промышленных корпоративных структур при условии устойчивого 

наращивания промышленного производства. Разработаны и апробированы 

экономико-математические зависимости, что в совокупности формируют 

практическую экономическую модель расчета темпов прироста и абсолютной 



массы корпоративной операционной прибыли (основывается на экономическом 

эффекте производственного рычага). Кроме того исследован экономический 

механизм функционального действия операционного левериджа, уровень его 

практической эффективность показан расчетов на примере промышленных 

корпоративных структур Украины. 
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Market competition requires from the industry achieving high economic 

outcomes at the lowest costs, that is, at the reasonable use of industrial and financial 

resources. To implement such a task, it’s necessary to understand clearly and use in 

the process of production program development, all the objective dependencies 

between the initial conditions and the final corporate structure (joint stock companies 

and corporations) performance indicators, especially between resources and output. 

Therefore, the main condition for achieving high rates of development is searching 

for the optimal ratio between the production volume (sales) and costs required for its 

production. 

The impact of production leverage is maximal on the verge of profitability and 

decreases in proportion to the increase in production and, consequently, to an 

increase in sales revenue and profit, because the part of fixed costs in corporate 

structure total operating costs is reduced. This trend is observed  till a further increase 

in fixed costs, caused by the decrease in the marginal returns of production factors [1 

– 3]. 

On the basis of the chosen algorithm for determining the rate of growth in 

operating profit due to increasing the volume of sales, and based on the effect of the 

production leverage, the mathematical model that allows to perform prognostic 

calculations for specific corporate structures, will be developed. 

According to simplified scheme, operating profit is determined as the difference 

between net income (revenue from sales), as well as variable and fixed costs. We 



denote the operating profit of the company in the base year as 0P , sales – 0O  and 

variable costs – z
0V . 

We assume that the fixed costs ( pV ) remain unchanged throughout the forecast 

period, as follows: 

                                                       ( )pz
000 VVOP +−= .                                           (1) 

 

Similarly, we write the formula for calculating the operating profit of the 

corporate structure in the first year of the forecast period: 

                                                         ( )pz
111 VVOP +−= .                                         (2) 

Let the annual sales increase x  times, i.e.: 

                                                                 01 xOO = .                                                   (3) 

Since the variable costs of the corporate structure increase in proportion to the 

volume of sales, then, respectively 

                                                                z
0

z
1 xVV = .                                                  (4)                                                      

Inserting (3) and (4) into (2), we obtain the value of operational profit of the 

corporate structure in the first forecast year: 

                                                      ( ) pz
001 VVOxP −−= .                                          (5) 

Taking into account the effect of the production (or operational) leverage, the 

sense of which is that any change in the volume of sales revenue generates even 

stronger change of corporate structure profit, we assume that the growth rate of 

operating profit has a value 1y , i.e.: 
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After appropriate transformations and reductions in (6) we obtain: 
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According to (3), the sales volume in year n  of the forecast period will be: 
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Variable costs of the corporate structure in year n  of the forecast period we 

determine similarly to the sales, as follows: 
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Therefore, the corporate structure operating profit in year n  of the forecast 

period is: 

                                                         ( ) pz
00

n
n VVOxP −−= .                                   (12) 

Inserting (12) into (6) and making appropriate transformations, we obtain the 

formula for determining the growth rate of corporate structure operating profit in the 

year n  of the forecast period: 
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We denote the sales volume after reimbursement of variable costs in the base 

year as b , and fixed costs - as c . Then 
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We search the limit of a function ny  provided that n  (number of years of the 

forecast period) tends to infinity. To do this, we use L'Hôpital's rule, according to 

which we determine the derivatives of numerator and denominator of function ny , 

i.e.: 
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We accept that the sales growth rate is determined by the index of economic 

growth stability (potential rate of production growth). This index ( R) is determined 

by DuPont’s formula, and in a simplified form is treated as a pure return of own 

funds. Thereby 

                                                             R1xy im n =−=l .                                        (16) 



Therefore, the line defined by the equation 1xy −= , (17) is asymptotic for 

function ny , i.e. the growth rate of corporate structure operating profit in year n  of 

the forecast period will come near to the potential production growth rate, which, in 

its turn, is determined by the level of profitability of own funds.  

Using the index of potential production growth rate in the calculations requires 

strong complying throughout all the forecast period with the requirements as follows: 

1) providing a constant structure of liabilities of corporate structure balance 

sheet; 

2) supporting transformation ratio of assets (ratio of profit to total corporate 

structure asset value) at a constant, i.e. baseline level. 

Therefore, if profitability of own funds is x%, then without breaking the 

correlation between own and borrowed funds, you can increase the corporate 

structure liabilities by x%. Its assets will increase by x% respectively (according to 

the principal balance equation). Otherwise, if the transformation ratio is kept at a 

basic level, x% increase in assets make it possible to increase the production volume 

(sales) by x% too. 

Thus, the possibility of the application of corporate structure own funds 

profitability as an indicator of potential production growth rate is demonstrated. 

However, the value of the own funds profitability depends on the reinvestment 

coefficient (ratio of profit part, sent to the development of productive capacity, to the 

total net profit): the greater the amount of reinvested profit, the higher the potential 

production growth rate.  

The growth rate of corporate structure operating profit in year n  of the forecast 

period is: 
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The value of 1nP − , we calculate similar to nP  (12), i.e.: 
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We transform formula (1) as follows: 
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Inserting (19) into (18) and completing the appropriate conversions and 

reductions taking in account (20), we obtain a formula for calculating the amount of 

operating profit, based on its growth rate in year n  and potential sales growth rate in 

the previous year ( 1n − ): 
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0

1n
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So, we developed mathematical dependences, which together form a model for 

calculation of growth rates and absolute amount of operating profit of industrial 

corporate structure, based on the effect of the production leverage and principle of 

reinvestment in capital. 

We apply formulas (13), (18) and (21) to determine the growth rate in operating 

profit of some largest (in terms of annual turnover) industrial corporate structure 

during the forecast period of five years (2013 as basis). For this we first determine 

three parameters: the actual and potential sales growth rate, and the part of fixed costs 

in total operating expenses of the analyzed corporate structures. The value of the 

potential sales growth rate is necessary as a baseline for future forecast calculations, 

and the other two indicators - for comparative analysis.   

As seen from Table 1, the potential sales growth rate significantly dominates the 

actual growth rate of corporate structures turnover, ranging from 1.9 times for 

corporate structure number 1, to 13.6 times for corporate structure number 8, 

indicating a high part of unused productive capacity.  

Table 1 

Indicators of industrial corporate structures in 2013, per cent 

Corporate 
structures 

  

Actual sales growth 
rate till 2013 

Potential sales 
growth rate 

Part of fixed costs in total 
operating expenses 

1 2 3 4 
No. 1 1.25 2.33 26.79 
No. 2 1.11 13.49 56.68 
No. 3 1.18 2.86 26.92 
No. 4 1.96 8.46 17.47 
No. 5 1.08 2.49 37.40 



Сontinued Table 1 

1 2 3 4 
No. 6 1.01 2.92 14.33 
No. 7 1.12 9.38 31.40 
No. 8 1.10 14.96 39.76 
No. 9 1.02 9.84 20.83 
No. 10 1.16 7.29 39.81 

 

To calculate the potential growth rate of operating profit for industrial corporate 

structure, first define intermediate indicators, which are forecast values of potential 

sales growth rate (i.e. net profitability of own funds) for each year of the forecast 

period. The final results of calculations done on the basis of the presented model 

using a specially developed computer program, are given in Table 2. 

Table 2 

Forecast growth rate of industrial corporate structures’operating profit, per 

cent 

Corporate 
structures 

Years of the forecast period 
2014 2015 2016 2017 2018 

1 2 3 4 5 6 
No.  1 2,809 2,796 2,783 2,771 2,759 
No.  2 45,529 35,506 29,738 26,015 23,430 
No.  3 7,855 7,491 7,168 6,880 6,621 
No.  4 11,441 11,135 10,866 10,630 10,422 
No.  5 7,802 7,417 7,077 6,773 6,501 
No.  6 4,299 4,242 4,188 4,137 4,089 
No.  7 19,696 17,999 16,684 15,640 14,793 
No.  8 23,446 21,833 20,601 19,637 18,868 
No.  9 16,650 15,605 14,827 14,183 13,643 
№ 10 18,913 17,064 15,639 14,509 13,594 

 

As shown in Tables 1 and 2, the part of fixed costs in total operating costs and 

the growth rate of operating profit of analyzed corporate structure are in correlations. 

This dependence is especially evident for corporate structure number 2 and number 8, 

which practically confirms action of industrial (operational) leverage, the effect of 

which is in potential possibilities of industrial corporate structure to receive higher 

operating profit owing to optimization of the expenses structure. 



It’s known that increasing of profitability of industrial corporate structure is 

possible by reducing certain production costs. But while increasing sales, corporate 

structure variable costs increase in proportion to the growth of production. The 

corporate structure also cannot reduce production capacity, bank loans, production 

staff and management. That is, corporate structure fixed costs is not reducing, but 

rather tend to increase in the future (their jumps occur at regular intervals, in 

accordance with the law of diminishing marginal utility). Thus, the impossibility of 

reduction of total operating expenses on production, for purpose of increase the profit 

while production increase, is proved. 

At the example of one of the most promising corporate structure of Western 

Ukraine (No. 4) we explore the mechanism of operating leverage (regulation of 

conventionally fixed costs) and its effect on the operating profit provided steady 

production growth. For this we do regrouping certain type of expenses, namely 

salaries, while leaving the total operating costs unchanged. 

Since the cost of piecework wages is attributed to variable costs, and the hourly 

pay to fixed costs, then, according to the business practice in developed countries, it 

is advisable to transfer the part of employees from piecework to hourly wages, thus 

reducing variable costs by increasing the fixed costs. Of course, as a result of this, the 

risk of financial losses increases, especially in times of economic crisis. But making 

right calculations of its industrial and financial potential, including its flexibility, and 

adequately assessing the situation on the market, the corporate structure will be able 

to get much higher profit from operations.  

Results of forecast calculations for the corporate structure No. 4 confirmed 

possibility of increase in operating income due to an increase in the part of fixed costs 

in total operating expenses of the corporate structure (Table. 3). 

Implementation of the developed model of calculations of forecast operating 

profit growth rate of industrial corporate structures requires in practice consideration 

of certain assumptions and limitations, including: 

1) production volume is equal to the sales; 

 



Table 3 

The forecast growth rate of operating profit for corporate structure No. 4 

Part of 
conventionally fixed 

costs, per cent 

Years of the forecast period 
2014 2015 2016 2017 2018 

18 11.530 11.213 10.935 10.691 10.475 
20 11.859 11.498 11.185 10.910 10.669 
25 12.724 12.242 11.829 11.473 11.162 
30 13.589 12.975 12.456 12.013 11.632 
35 14.424 13.672 13.045 12.515 12.064 

 

2) certainty of calculation results depends on the accuracy of dividing the 

operating expenses into variable and fixed; 

3) calculation period must be within the relevant range (relevant range 

(relevance area) - interval of changes in the production volume, within which the 

corporate structure fixed costs do not change, and directly proportional relationship 

between variable costs and production volume is kept exactly); 

4) the amounts of the expenses and the income change only due to changes in 

production volume,  and other factors (prices of products, materials and services, 

technology, capacity etc.) remain unchanged throughout the forecast period; 

5) calculations can be performed only if the structure of product range remains 

unchanged (ratio between the production volumes of different products is constant). 

The simulation results provide the analytical basis for making reasonable 

management decisions at the micro level for improving the efficiency of operating 

activities  of industrial corporate structures and for forecasting the prospects for their 

further development. 
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