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Abstract. Analysis of the world practice in the field of classification of 

various objects of assessment, allows us to conclude that there are different 

approaches to organizing a certain set of objects under study in accordance 

with the established signs or criteria. In the course of the implementation 

of a scientific project to develop a methodology for assessing energy 

efficiency classes of industrial facilities, a methodology for choosing an 

approach to the classification of industrial facilities is proposed. The 

proposed research methodology is based on a comparison of their objective 

characteristics, features and scope of application, as well as the subjective 

opinion of experts with experience in standardization and the development 

of methodic classification of objects by the level of energy efficiency in 

accordance with the principles of sustainable development. The result of 

the study will be the ranking of industrial facilities according to the 

developed ranking system. This will make it possible to form a system for 

benchmarking the energy efficiency of industrial facilities and will become 

a tool for stimulating energy management at enterprises. 

1 Introduction  
Industry in Russia is the largest end consumer of energy resources, in contrast to most 

economically developed countries, where the residential sector of the economy is in the 

first place. This fact is confirmed by the data of national energy balances. The significance 

of the topic of the research topic has been determined at the state level for more than a 

decade. The existing potential for energy saving in industry has not yet been realized to the 

extent possible, due to the lack of effective tools in the field of diagnostics of the energy 

efficiency of industrial facilities, as a category that is not commensurate only with 

production facilities or with a production building as a real estate object. 

The analysis of the world practice of monitoring the energy consumption of the industrial 

sector of the economy showed that currently there is no real toolkit for assessing the level 

of energy efficiency of industrial facilities, both in Russia and abroad.  

The aim of the study is to determine an effective approach to the classification of industrial 

facilities by the level of energy efficiency. 

The object of research is industrial facilities as a category for assessing the level of energy 

efficiency. 
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The subject of the research is the formation of a methodology for choosing the principles 

and criteria for assessing the energy efficiency of industrial facilities. 

Research objectives set and solved during the research: 

- analysis of methodologies for the classification of various objects, their objective features 

and scope; 

- Carrying out a survey of experts on the choice of approaches to the classification of 

industrial facilities by the level of energy efficiency and the definition of the ranking 

system; 

- formulation of a reasonable hypothesis on the scientific approach to the assessment of 

energy efficiency classes of industrial facilities; 

- determination of restrictions on the application of the system of classification of industrial 

facilities by the level of energy efficiency. 

2 Materials and Methods
The study used general scientific methods: 

- Methods of formalization. This method made it possible to provide a characteristic of the 

research contour by describing the properties of an industrial facility as a complex category 

of analysis, based on theoretical information. 

- Hypothetical-deductive. This method determined the formation of an integral system of 

hypotheses, on the basis of which it is possible to draw some general conclusion concerning 

a specific subject of research. Each of the considered approaches to assessing energy 

efficiency classes of industrial facilities are the basis of hypotheses 

- Empirical general scientific methods are used when questioning experts and interviewing 

in the subject area of research. Their entire totality: observation, description, measurement, 

experiment, comparison, will also form the basis for the implementation of the final stage 

of a scientific project, which makes it possible to conduct a survey of managers and their 

proxies, competent representatives from industrial enterprises (chief power engineers and / 

or authorized technical specialists), taking into account the preliminary received expert 

opinion on the content of the survey. 

As part of the formation of the elements of the research methodology, a model was 

developed that reflects the concept of determining an approach to the classification of 

industrial facilities by the level of energy efficiency (Fig. 1). 
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Fig. 1. Scheme for determining the approach to the classification of industrial facilities by the level of 

energy efficiency.

The above scheme made it possible to conduct a comprehensive study and ensure the 

maximum objectivity of the proposed solutions to the determination of approaches to the 

classification of industrial facilities by the level of energy efficiency. 

3 Results 
When analyzing the methodologies for the development of classifications of industrial 

objects, taking into account the subject area of research, a choice of two most appropriate 

approaches is proposed: - the formation of a single specific indicator; - drawing up a rating 

assessment system. 

The first option (assessment of the specific indicator) can be based on the calculation of one 

of the following alternative indicators, taking into account the standardized efficiency of the 

equipment: 

- energy intensity - the total amount of consumption of all types of energy and fuel (direct, 

indirect, materialized) for the production of a unit of production in accordance with current 
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technologies (consumption of energy resources in thousand tons of tons / volume of 

production in monetary terms); 

- the share of payments for energy resources in the value of manufactured products (%). 

The second option (rating score) is defined as an individual numerical indicator for 

assessing the work of an organization, which makes it possible to assess the effectiveness of 

its social, industrial, economic activities among other, similar organizations (also 

organizations at the same management level), or to determine the position of this 

organization in the general classification of a single a system that includes a level hierarchy 

of their activities. The rating assessment may include: the method of sums, the method of 

geometric mean, the method of coefficients, the method of distances, calculation by the 

formula of the Euclidean distance, the method of two-dimensional scaling and others. In 

practice, the above rating assessment methods may have modifications. 

The preliminary mechanism for the development of directions or sections of the 

methodology for assessing energy efficiency classes of industrial facilities includes the 

determination of the object, assessment from the point of view of the real estate object and 

the technological process that provides the production of the basis of the product (Fig. 2). 

 

Fig. 2. Fragment of sections of mathematics for assessing energy efficiency classes of industrial 

facilities.
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obtaining an integral indicator of the multiplication mechanism of the corresponding 

coefficients, it is similar to the geometric shape method. 

When forming the coefficients, it is advisable to take into account the significance of 

individual areas of assessment and the weight of groups of indicators with possible 

adjustment by regions of the country, taking into account climatic factors and resource 

potential [1, 2, 3]. 

4 Discussion
At the moment, the declaration of high indicators of energy efficiency of industrial facilities 

is not an integral part of the company's image and, ultimately, the implementation of an 

energy efficient policy always comes down to a direct economic benefit. 

The most important problem, the solution of which can significantly change the approach 

of an industrial enterprise to the implementation of economic activities with target energy 

efficiency indicators, is the creation of a methodology for assessing the energy efficiency 

class of an industrial facility. Energy efficiency classes are set only for industrial 

equipment. There are also different approaches to assessing the environmental friendliness 

and energy efficiency of buildings according to Russian and international "green" standards 

(LEED, BREEAM, DGNB). However, energy consumption in industry in most cases is 

associated not with the characteristics of the real estate object, but with the operated 

industrial equipment, which excludes the possibility of using the category of an industrial 

facility defined in the field of architecture and construction according to standard space-

planning and structural solutions [4, 5]. 

Considering the methods of diagnostics of industrial facilities, it should be noted that they 

can be documentary and instrumental, and for obtaining reliable information, their applied 

system combination is certainly important. These techniques are used for certification of 

survey objects and identification of their energy saving potential. 

On the basis of the available opportunities for a comprehensive increase in the energy 

efficiency of industrial facilities, it is proposed to use the accumulated scientific and 

practical material in this area and apply the following fundamental indicators for 

diagnostics, which are traditionally reflected in the energy passport: - the range of the main 

products; - volume of production (monetary equivalent); - production of products in kind, 

total (pieces); - consumption of energy resources, total (thousand tons of standard fuel); - 

energy intensity of production, total (consumption of energy resources in thousand tons of 

standard fuel / volume of production in monetary terms); - the share of payments for energy 

resources in the value of manufactured products (%); - total capacity of electrical receivers 

(permitted installed and average annual declared (thousand kW); - values of efficiency 

(COP) and fuel use (FU) of production equipment used for main production and auxiliary 

processes. 

Among the most advanced national rating systems, the American one should be noted - 

LEED, BREEAM, DGNB [1, 2]. 

Rating systems allow assigning an assessment to a project, expressed in the sum of points 

for a number of priority areas that characterize design solutions. 

The number of areas assessed and their weight is determined by national priorities and the 

system of rationing. 

When assigning an assessment of the weight of the criteria, priority was given to energy 

efficiency indicators for the following reasons: 

- energy efficiency indicators are directly related to environmental criteria, since saving 

heat and electricity leads to a decrease in emissions of harmful components into the 
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atmosphere in combustion products from energy sources - carbon dioxide and oxide, 

nitrogen oxides, sulfur compounds [6-11]; 

- given the significant potential for energy saving in buildings, the priority of energy 

efficiency implies an accelerated overcoming of the gap in this indicator from the 

technically developed countries [6, 12, 13]. 

Depending on the number of points summed up in the analysis of the project, it is assigned 

an energy and environmental efficiency class. 

This rating system is convenient to use as the simplest prototype when drawing up a 

methodology for assessing the energy efficiency of industrial facilities. The resulting 

classification system will be understandable by the overwhelming number of users and 

applicable in the international space. 

An interview with leading experts in the subject area of the study also confirmed the 

hypothesis about the preference of developing a rating system for assessing the energy 

efficiency class of an industrial facility. 

At the moment, the scientific discussion is related to determining the need to include in the 

methodology for assessing the level of energy efficiency of industrial facilities the 

characteristics of production sites associated with the microclimate of the premises. 

5 Conclusion
To overcome the existing barriers to increasing the energy efficiency of industry, through 

the use of the proposed diagnostic tools and the development of new methods for 

diagnosing the energy efficiency of industrial facilities, it is necessary, first of all, to create 

a unified information statistical base of industrial facilities (EISB) in the context of their 

identification and classification, taking into account the types of economic activities in 

accordance with groups of OKVED-2. Monitoring of indicators of energy consumption of 

industrial facilities should be systematic and carried out with the assistance of the main 

competent authority responsible for the implementation of energy efficient state policy - the 

Ministry of Economic Development of the Russian Federation. The formation of a single 

coordinated decomposition model for managing the energy efficiency of industrial facilities 

will become the most important prerequisite for increasing the use of innovative energy-

saving measures and the use of updated best available technologies (BAT) that can reduce 

the energy intensity of GDP. 

When implementing the developed rating system, it is planned to define an umbrella 

standard that limits the area of application of the methodology for assessing energy 

efficiency classes of industrial facilities. 
 
The reported study was funded by RFBR project number 20-010-0075. 
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