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Abstract. The article is devoted to the analysis of the economic safety of the enterprise for 
recycling of waste polymer materials in the context of the development of urban infrastructure. The 
main factors that influence the functioning and development of the enterprise are determined. А 
mathematical model describing the dependence of the volume of service provision and the 
production of goods from recycled polymer on the investment norm was investigated. The ways of 
further improvement of the mathematical model for the estimation of the level of economic security 
of the enterprise are determined. 
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Introduction. 
The problem of recycling domestic and industrial waste requires an effective 

solution, as evidenced by signs of environmental pollution, crisis conditions in the 
housing and communal sector, threats to health and life of people. 

In Ukraine annually about 50 million cubic meters of garbage are formed, which 
is transported to polygons with a total area of more than 160 thousand hectares [1], 
which, in addition to environmental problems, leads to significant economic losses. 
This necessitates the simultaneous solution of environmental and socio-economic 
tasks, taking into account existing managerial and technological capabilities [2]. 

One of such management decisions may involve inclusion an investment 
component in the tariffs for garbage disposal, which should be used to develop new 
efficient technologies and technical means for the disposal of domestic and industrial 
waste [3]. Among possible means of raising funds for the development of waste 
processing enterprises [4] are considered: priority state lending; state subsidies for 
reducing interest on bank investment loans; grants from the State and local budgets, 
environmental funds; privileges for replenishment of working capital of waste 
processing enterprises. 

The main text. 
Given the availability of different sources of investment, it is important to 

provide the most rational conditions for the creation, operation and sustainable 
development of recycling companies. In this case, it is necessary to take into account 
the specifics of such enterprises, which is their close connection with all housing and 
communal services [5]. 

In modern conditions, sustainable development of the enterprise is associated 
with the level of its economic security. This is especially the case with the recycling 
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company of polymer waste, since its economic and social performance is dependent 
on the vital needs of people. The level of economic security of an enterprise is 
determined by its state in which it is protected from external and internal threats and 
capable of sustainable development. 

A characteristic feature of the housing and communal services enterprises is a 
large proportion of fixed assets subject to intense wear and tear, and as a 
consequence, requires significant depreciation charges for repairs and maintenance. 
Under conditions of insufficient investment, such enterprises become unprofitable, 
which creates a threat and indicates a low level of their economic security. 

Financial sources of enterprises are own funds, as well as assigned, borrowed 
and involved. Own resources include depreciation, provision for future losses and 
payments, and net profit. The main sources of profit of a company for the recycling 
of polymer waste can be the payment of the population and enterprises for the 
services rendered for the removal of waste and the funds from the sale of products 
produced from recycling. Borrowed resources in the form of loans are quite limited 
due to financial instability and low investment activity in the field of waste recycling. 
The attracted resources may be the form of payables, which entails an increase in 
risks for the enterprise. When raising funds in the form of expenditures of the state 
(local) budget there are also threats to the economic security of enterprises due to the 
low level of expenditures and arrears on intergovernmental transfers. 

The specificity of enterprises for recycling polymer waste is that their operation 
is related to the use of special transport and road infrastructure. Therefore, the quality 
of managerial, logistic solutions and the general state of the municipal infrastructure 
of the settlement also determine the degree of hidden threats to the processing 
enterprise. 

Existing technologies for the processing of polymer waste - combustion, 
pyrolysis, milling and agglomeration are outdated and do not ensure the production of 
the required quality from secondary raw materials. In addition, such waste recycling 
is accompanied by significant energy losses and pollution by the combustion products 
and the thermal decomposition of polymers. The purchase of new, usually imported, 
technological lines and recycling equipment is associated with the need to attract 
substantial investments, which is also associated with certain risks for enterprises. 

Thus, the current level of economic security of enterprises for the recycling of 
polymer waste is very low and corresponds to the conditions of sustainable 
development under the existing risks. Solving this problem requires the development 
of a mechanism to increase the level of economic security of enterprises, which will 
allow the necessary financial resources. At the same time, the search for such sources 
and the assessment of the risks of the enterprise associated with their involvement, is 
crucial. 

Among the factors that determine the company's economic security, one must 
take into account random factors, such as: the emergence of new technologies for 
recycling polymer waste; sharp changes in the social, political and financial spheres 
of the state and the world; emergence of new types of polymer waste; natural 
disasters and so on. 

Taking into account the close connection of processing enterprises with the 
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communal economy of settlements, as well as a significant part of state regulation in 
this area, the executive bodies, both national and local, should play a leading role in 
ensuring their economic security. 

Recycling companies for polymer waste can be involved in the process of 
collecting polymer waste, processing it as well as selling products from recycled 
material. Therefore, in a market economy, financial sustainability and economic 
security of enterprises depend on the ability to ensure its functioning and sustainable 
development in a competitive environment. 

In order to assess the level of economic security of a recycling company for 
polymer waste, one can use the method proposed in [5], describing the scope of 
services and the production of goods by function: 
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where р(y) – the value of demand for services and products of the enterprise; m – 
investment rate, l – rate of acceleration; у(t) – volume of services and goods; t – time. 

Equation (1) can be transformed to a form: 
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where )(yE p  – demand elasticity function relative to price. 
By absolute magnitude )(yEp , one can judge about the elasticity of demand. If 

1)( <yEp  so, demand is elastic. In the case when 1)( <yEp , demand is inelastic. 
In the work [5] the linear dependence between demand and the volume of 

services is used: 
 )()( taybyp −= . (4) 

Substituting (4) into (1) we obtain: 
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Simplify the equation (5): 

( )yaybml
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Convert (6) to the form: 
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We integrate the left and right sides of equation (7) in some time interval: 
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As a result of integration we obtain: 

( ) bmltebayay
byy −−−

=
00

0 .                                      (9) 

To analyze the impact of the rate of investment on the volume of services and 
production of goods, we will make appropriate calculations using the formula (9). 
Figure 1 shows the results of calculating the dependence of volumes of services and 
goods on time at different values of the rate of investment. 

 
Fig. 1. Dependence of volumes of services and goods on time at different values 

of the investment rate 
Summary and Conclusions. 
As can be seen from Fig. 1, with an increase in the investment rate, the time to 

achieve a steady level of service delivery and production of goods from the recycling 
company of polymer waste is reduced. In turn, this leads to improved performance 
and sustainable development of the company and its level of economic security. 

For a full analysis of the level of security of an enterprise, it is necessary to 
consider not only the size of investments, but also many other factors, such as: the 
nature of the source of funding; the situation on the global and local financial 
markets; current financial position of the enterprise and others. In addition, to 
improve the mathematical model of enterprise development, one can establish a 
nonlinear relationship between the demand and the number of services and products 
that adequately reflect the modeling object. 
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Анотація. Стаття присвячена аналізу стану економічної безпеки підприємства з 
переробки відходів полімерних матеріалів в контексті розвитку урбаністичної 
інфраструктури. Визначені основні фактори, які впливають на функціонування та розвиток 
підприємства. Досліджена математична модель, яка описує залежність обсягів надання 
послуг та виробництва товарів із вторинної сировини від норми інвестицій. Визначені шляхи 
подальшого удосконалення математичної моделі для оцінки рівня економічної безпеки 
підприємства. 
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