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Abstract 

In modern economic theory, scientific and technological progress one consider different 

economic risks. The influence of scientific and technological progress on a particular sector 

of the economy appears in the creation of new products that have important competitive 

advantages over existing ones, or in the modification (modernization) of existing products. 

Often, new products based on new (innovative) technologies. However, technological 

superiority requires well-timed modernization of production and staff training, that is, 

significant financial and organizational investments. At the same time, the rejection of the 

transition to innovative technologies can lead to tangible losses in market positions or even 
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to a complete cessation of the organization. In this paper, we introduce a model for 

estimations influence of risks on development of industrial enterprises. An analytical 

approach for analyzing the influence of various parameters on the proceeds has been 

introduced. 

Keywords: risks, industrial enterprises, analytical modelling.  

___________________________________________________________________ 

1. Introduction 

In modern economic theory, scientific and technological progress 

considers as one of the relevant factors of long-term economic growth. The 

influence of scientific and technological progress on a particular sector of 

the economy appears in the creation of new products that have important 

competitive advantages over existing ones, or in the modification 

(modernization) of existing products. Often, new products based on new 

(innovative) technologies. However, technological superiority requires 

well-timed modernization of production and staff training, that is, 

significant financial and organizational investments. At the same time, 

the rejection of the transition to innovative technologies can lead to 

tangible losses in market positions or even to a complete cessation of the 

organization. Currently, one of the important examples of markets, which 

characterizing by the crowding out of some products by others that are 

more attractive from a technological point of view, is the market for 

information and telecommunication technologies (the market for data 

transmission services). For most managers of enterprises that are 

suppliers of products and investors, the issue of prognosis of risk 

attracted an interest [1-6]. One could be distinguish the following types of 

risk: risk of overproduction of products (in this case, it is attracted an 

interest prognosis of demand of manufactured products); the risk of 

under-supply of materials (due to unreliable suppliers, transport 

problems, etc.); lack of qualified workers, etc. One of the quantitative 

criteria the impact of different risks is the change in profit margin with 

the manifestation of various risks: in the case of overproduction occur 
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losses due to cost overruns of materials used, excessive wages, etc. In this 

paper, we introduced a quantitative approach for prognosis of risk on 

manufacturing process. We also considers an analytical approach for 

solving of the equations, which were used in the considered model. In this 

case of under-production of products one can find a reason to discuss the 

lost profit. 

2. Method of Solution and Discussion 

Now we consider changing of the profit of an industrial enterprise 

with time. Value of the profit determined by the quantity of produced 

products and the quantity of expenses. In this situation, one can write the 

following differential equation: 

( )
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ).tgtftetdtctbtatN

dt

tQd
−−−−−−−=  (1) 

Description of the required values using differential equations gives a 

possibility to take into account their nonstationary variations [7, 8] in 

comparison with the stationary description [9-12]. We used the following 

values in the Equation (1): t is the current time; ( )tQ  is the profit of 

industrial enterprises; ( )tN  is the quantity of products; ( )ta  is the 

transport cost; ( )tb  is the energetic cost; ( )tc  is the cost of personal 

(salary, training and medical expenses); ( )td  is the raw material cost; 

( )te  is the research cost (investigation of market; investigations for 

development of technologies including investigations to take into account 

amortization); ( )tf  is the tax expenses; ( )tg  is the waste disposal costs. 

Initial condition for the function ( )tQ  could be written as 

( ) 0.0 =Q  (2) 
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Solution of Equation (1) with account condition (2) could be written as 

( ) ( ) ( ) ( ) ( ) ( )∫∫∫∫∫ ττ−ττ−ττ−ττ−ττ=

ttttt

dddcdbdadNtQ

00000

 

( ) ( ) ( ) .

000
∫∫∫ ττ−ττ−ττ−

ttt

dgdfde  (3) 

Now we will consider dependences of profit on different parameters. 

Figures 1 and 2 show dependences of profit on several parameters for 

their constant values. Framework the considered model profit could be 

negative. In this situation, one can assume these negative values of profit 

as damage. Increasing of transport, energetic and other costs leads to 

decreasing of profit framework dependences of considered function on 

these parameters. Decreasing of profit with time depends on analogous 

changing of considered costs. Analysis of dependences of profit on 

parameters shows, that existing so combinations of parameters, which 

corresponds to (i) profit of enterprises always existing and increasing; (ii) 

profit of enterprises decreasing and manufacturing of products gradually 

losing profitability; and (iii) production is temporarily unprofitable and 

gradually becomes profitable with the development of the enterprise. 

During manufacturing of products, special cases that are natural from an 

economic point of view are also fulfilled: (i) with a well-chosen strategy, 

there will be a stable growth in the manufacturing of products; with a less 

well-chosen strategy (ii) the production of products ceases due to market 

saturation or because of the too high cost of products, (iii) there may also 

be a delay in the production of products due to the need to prepare the 

manufacturing process. 
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Figure 1. Qualitative dependencies of profit on time. Solid lines are the 

analytical results. Dashed lines are the results of numerical simulation. 

 

Figure 2. Qualitative dependencies of profit on quantity of transportation 

costs. Solid lines are the analytical results. Dashed lines are the results of 

numerical simulation. 
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Now we consider the effect of the dependence of a several of 

considered parameters on time. As examples, we considered a linear 

change in time of the quantity of manufactured products, dues, 

transportation costs, as well as personnel costs (personnel training can be 

an example of such expenses). As a result, qualitatively similar 

dependencies of profit on the considered parameters were obtained in 

comparison with their constant values. At the same time, a quantitative 

change in profit was find in accordance with the types of change in 

parameters: increasing of quantity of manufactured products leads to an 

increasing of profit; increasing of other considered parameters leads to a 

decreasing of profit. 

3. Conclusion 

In this paper, we introduce a model for prognosis of risks on 

industrial activity. We also introduce an analytical approach to solve 

equations, which were used in our model, taking into account possible 

changes of its parameters on time (transport costs, energetic costs, 

research, etc.). The analysis of the introduced model has been done. As a 

result of the analysis we obtain following limiting cases, which are native 

from economical point of view: (i) if the product manufacturing strategy is 

successfully chosen, the company will have a stable profit; with less    

well-chosen strategies, the enterprise (ii) will have temporary losses 

related to the need to organize the manufacturing of products, or (iii) the 

manufacturing of products will stop due to market saturation or too high 

cost of the products manufactured. In the end, the results of the 

performed analysis allow the company to determine the rational way of 

further functioning and the choice of the most appropriate way of 

strategic development. 
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