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SUMMARY

The article is devoted to the problem of risk monitoring in the context of managing the
economic activity of metallurgical enterprises and the implementation of new energy saving
projects. The functional purpose of monitoring is the study of environmental and economic
factors and their risks, which are examined periodically (daily, monthly or quarterly),
according to the emission permit. Monitoring of environmental and economic risks allows
obtaining more accurate initial information for making managerial decisions regarding their
implementation.

The object of the study is a metallurgical enterprise and its individual divisions, decision-
making regarding the effective use of energy resources by individual divisions of the
enterprise; economic and environmental risks that may arise in the course of economic
activity.

The main goal is the further development of an information system for monitoring the
economic and environmental risks of a metallurgical enterprise in conditions of different
equipment loads due to different production intensities.

A structural model of the monitoring information system has been developed for the
identification and management of environmental and economic risks of metallurgical
enterprises with the aim of increasing environmental efficiency, ensuring the economically
efficient functioning and development of enterprises of the metallurgical complex.
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Introduction

Due to their technological specificity, metallurgical enterprises have a high environmental burden on
society and energy costs. The problems of energy efficiency and reducing the environmental load are
competing. The resolution of the conflict requires the study of environmental and economic risks,
their management and minimization of their impact on economic metallurgical activity. The creation
and implementation of an information system for monitoring environmental and economic risks of a
metallurgical enterprise will support decision-making on the coordination of the energy consumption
process.

Background

The issues of energy saving and environmental safety in the metallurgical industry have been
discussed in the scientific literature for a long time. Therefore, let's review the main results of solving
these issues according to the latest basic publications regarding metallurgical enterprises of Ukraine.
The work (Lavrenenko et al., 2021) is devoted to the possibilities of comparative analysis regarding
the environmental problems of the metallurgical industry. The authors suggest applying the
benchmarking method to improve environmental performance based on the identification of best
practices among leading global companies. To do this, they developed a logical information model,
based on which industry development trends were analyzed and reference values of environmental
indicators were established, in particular for greenhouse gas emissions. The authors justified the given
recommendations for improving environmental indicators on the basis of the concept of the closed
cycle economy and Industry 4.0.

In the article (Kiyko et al., 2020a), the authors proposed a simulation model for the analysis of energy
consumption processes at a metallurgical enterprise during the implementation of energy saving
projects.

The fundamental work (Kiyko et al., 2020b) provides the concept of portfolio management of energy
saving at metallurgical enterprises, which presents the mechanisms for managing the distribution of
energy resources at the metallurgical enterprise. The authors indicate the need to combine in one
portfolio projects that are aimed at the constant supply of energy resources together with projects to
reduce the negative impact on the surrounding natural environment while reducing energy
consumption. Among the main indicators of the efficiency of energy consumption management of a
metallurgical enterprise, the group of technological indicators includes: the coefficient of gross
emissions of harmful substances and the coefficient of carbon dioxide emission. The comprehensive
energy efficiency program developed on the basis of the concept takes into account the monitoring of
energy consumption. But does not consider the system of monitoring environmental indicators in
sufficient detail. Environmental risks are also not included in the list of critical risks. Economic risks
mean the instability of resource markets and the instability of the company's human capital.

Therefore, the purpose of this article is the further development of an information system for
monitoring economic and environmental risks of a metallurgical enterprise in conditions of different
equipment loads due to different production intensities.

Method

In this work, the main methodological provisions laid down in works (Kiyko et al., 2020a) and (Kiyko
et al., 2020b) were used in the development of an information system for monitoring economic and
environmental risks of a metallurgical enterprise. They emphasize that comprehensive management of
energy consumption in forming the fuel and energy balance of a metallurgical enterprise includes
increasing the environmental safety of production and rational energy consumption.

In turn, ensuring the necessary level of environmental safety and rational energy consumption is based
on the implementation of energy saving projects, which must consider the actual standards and
regulations of the quality of the natural environment, as well as requirements for production,
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technological and organizational management processes. Coordination of such regulations and
requirements, as a rule, has conflicting directions of optimization. This forms a source of economic
and environmental risks for the metallurgical enterprise both in general and when implementing new
projects.

When selecting the main input indicators and building a block of calculations of the information
system for monitoring economic and environmental risks, the dynamic standard method was used.
This method calculates the deviation of the actual dynamics from the normative one. On the basis of
the method of dynamic regulation in the work (Kiyko et al., 2020b), a normative dynamic model was
built, which determines the rank distribution of the growth rates of indicators for evaluating the
effectiveness of management of the implementation of a portfolio of energy saving projects. This rank
distribution influenced the formation of a set of indicators at the output of the monitoring information
system.

Results

The algorithm for building a risk monitoring information system consists of the following stages:

- construction of a structural model of the monitoring system;

- development of a methodology for building blocks of computer technologies (communication and
information and computing networks) for data collection, analysis and output;

- generating reports and updating risk response plans.

Environmental and economic risks were studied at the Dneprospetsstal PJSC enterprise, and a
structural model of the information system for monitoring such risks was developed for this
electrometallurgical enterprise (Fig. 1).
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Figure 1 Hall structure of the information system for monitoring economic and environmental risks of
a metallurgical enterprise
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By the structure of the monitoring information system, we understand the method of establishing the
interaction of information sources of the metallurgical enterprise as a monitoring object with the
database and data processing and analysis units, as well as the end consumers of information:
management and employees of the enterprise, civil society. Such organization of the monitoring
system ensures constant control of risks and transparency of information systems.

Relevant data are collected (environmental indicators, data on energy consumption and market prices,
etc.) and submitted to the input of the information system, where they are processed, data analysis and
risk assessment, forecasting are performed, and based on the results of the processing, decisions are
made to minimize risks during implementation of energy saving projects.

So, at the input of the monitoring information system, we have the following indicators:

P is the degree of equipment load due to different production intensity (linguistic variable with the set
of terms: {P1-full load, P2-partial, P3-absent}.

Vi - volumes of production of the i-th type of products,

Ei is the energy component of the i-th type of product,

VEi - volumes of energy consumption in the production of the i-th type of products,

SH - gross emissions of harmful substances from fuel combustion during production,

VCO2 - volumes of carbon dioxide emissions,

Cj - market prices for electricity from the jth type of sources.

According to the dynamic norm method, the deviation of the actual dynamics from the normative (or
reference) is calculated for all input indicators. The main dynamic indicators calculated from time
series as corresponding rates are as follows:

growth rates of energy intensity of production,

rates of increase in the supply of energy resources,

rates of increase in gross emissions of harmful substances and carbon dioxide, etc.

At the output of the monitoring information system, we have indicators calculated in the data analysis
block: organizational, technological, economic indicators of the effectiveness of energy saving
projects, indicators of the fuel and energy balance, assessments of economic and environmental risks.
By environmental risks we understand the deviation (absolute and relative) of the volume of
emissions of harmful substances from the limit norms of such emissions.

By economic risks, we mean losses from fluctuating market prices for energy sources, from
inefficient use of energy sources, and losses in the form of environmental fines in case of exceeding
standards.

Deviations of the actual dynamics from the normative ones serve as risk indicators. Also, the indicator
of environmental risk is the difference between the growth rates of supplied energy resources and the
growth rates of emissions: if it is less than 0, then the risk is increasing.

In addition, the risk of losses from an inaccurate forecast of electricity consumption is considered, as a
deviation of the actual value from the forecast. It is related to the risk of changes in energy market
prices and the selected forecasting method.

To manage the information monitoring system project, the following criteria should be used:

S1 — the cost of building a monitoring system;

S2 — the cost of a unit of operation time;

Z - guaranteed accuracy of information received at the entrance;

D - number of service personnel;

W — reliability of system operation,

E is the accuracy of forecasting the dynamics of indicators and risk assessment.

Two new ones have been added to the classic criteria that meet modern requirements:

T is the level of information transparency of the information system,

ST — assessment by civil society (public opinion).

The implementation of the information system for monitoring ecological and economic risks at
Dneprospetsstal PJSC is interconnected with the automated corporate accounting system SAP ESS
6.0. (An example of the monitoring information system panel is shown in Fig. 2). The ability to
monitor data in real time is provided when connecting to the ERP system DSSS.ERP DSSSAPR3
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based on DBMSOracle, PLSQL programming language. The data is stored in the form of tables. The
creation of such a system involves the possibility of transferring data from all accounting points to a
single database.

............................

Figure 2 An example of a monitoring information system panel
Conclusions

The main scientific result of this study is the further development of a model of the structure of the
information system of risk monitoring for enterprises of the metallurgical industry. Currently,
Dneprospetsstal PJSC is purposefully implementing a comprehensive program of efficiency in the use
of energy resources. It covers, in particular, such directions as: development of one's own energy
base; monitoring of energy resource consumption; involvement of personnel in energy-saving
activities. That is why the source information block of the structural model provides for various
consumers, both management and employees of the enterprise, civil society. Since one of the main
factors of economic risks is the dynamics of prices for energy resources, the company is moving
towards increasing the level of energy independence, which requires the development of new projects
and monitoring of related risks.
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