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Abstract. The purpose of this paper is to develop mechanisms to improve 

the efficiency of reconstruction and overhaul of buildings based on the use 

of energy-saving technologies. As a result of the study, ways have been 

developed to increase the efficiency of reconstruction and overhaul based 

on energy conservation, including legal regulation, institutional and 

organizational development, technical and information support for energy 

conservation measures as part of the overhaul and reconstruction of 

residential and public buildings. A method has been formed for the 

selection and assessment of the efficiency of energy-saving technological 

solutions, taking into account both technical and economic criteria, which 

allows assessing the long-term sustainability of investment projects for the 

implementation of energy-saving measures and determining the necessary 

degree of government participation in investment.  

1 Introduction 

The study of the essence of the energy saving potential of buildings, as well as the study of 

regulatory documents, economic literature and the existing practice of energy saving in the 

Russian Federation, showed that the definitions used for the concept of “energy saving 

potential” do not fully take into account the specifics of operating public and residential 

buildings. In most buildings, energy efficiency is achieved by eliminating the use of such 

life support systems as ventilation, which leads to a violation of sanitary requirements 

established for this type of buildings and a decrease in the comfort of staying in them [1]. 

In this regard, specifying the concept of “Energy saving potential” for the end consumer 

of fuel and energy resources - an organization operating a public building or the owner of a 

residential building, we suggest defining the energy saving potential as the number of 

energy resources that can be saved as a result of the implementation of technically feasible 

and economically viable measures aimed at their effective use, subject to the observance of 

sanitary and other mandatory norms established for a particular type of buildings and 

structures [2]. 

2 Materials and Methods 
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The effectiveness of overhaul and reconstruction of buildings is directly related to the 

problem of energy conservation and energy efficiency. Calculations showed that the use of 

modern technologies for thermal insulation of building envelopes during overhaul can save 

up to 40% of heating costs. Improving the efficiency of overhauls and reconstruction of 

buildings based on energy conservation is impossible without state support at all levels. 

Based on an analysis of Russian and international experience, current state policy and legal 

regulation, we have developed five directions for improving the efficiency of overhauls and 

reconstruction of residential and public buildings based on energy conservation [3]. 

A set of measures taken by government and municipal authorities in the framework of 

these areas, aimed at ensuring close coordination of the overhaul planning of residential and 

public buildings with the planning of energy saving and energy efficiency measures is 

presented in Fig. 1 on the next page. 

Energy-saving measures are usually classified according to two main criteria [4]: 

1) In terms of capital intensity and terms of implementation: 

- low cost (quick return measures); 

- medium cost (base); 

- high-cost (long-term), 

2) By type:  

- technical;  

- economical; 

- organizational;  

- informational.  

We detailed the existing classification and supplemented it with two additional 

classification features: 

- attractiveness of investment; 

- place in the production cycle. 

On the basis of attractiveness, we distinguished two types of investments in energy-

saving measures: 

1) Investments attractive to the end consumer of fuel and energy resources 

2) Investments attractive to the government. 

Investments should be considered attractive to the government if the cost of saving a 

unit of energy (for example, 1 kWh) is less than the cost of building a new generating 

capacity (for example, 1 kW) or than the amount of lost profit for the country from 

exporting a unit of fuel - depending on which of these values is greater. 

Investments become attractive to the consumer of fuel and energy resources if the cost 

of saving a unit of energy (for example, 1 kWh) is less than the cost of acquiring an 

additional unit of energy. 
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Fig. 1. The main ways of increasing the efficiency of overhauls and reconstruction of residential and 

public buildings based on energy conservation. 

According to their place in the operational cycle, we divided energy-saving measures 

into those that can be carried out as part of daily operation and maintenance, and those that 

can only be carried out as part of an overhaul, modernization or reconstruction of the 

building. The latter are always referred to as long-term categories [5, 6]. The full 

classification of energy-saving measures for residential and public buildings proposed by 

the author is presented in Fig. 2. 
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Improving the regulatory framework for energy conservation and the development of law enforcement practice 

Creation of a system of standard forms of documents for the application of overhaul and reconstruction of buildings 

based on energy conservation 

Creation of a new generation of norms, standards and methods in the field of overhauls and reconstruction of 

buildings based on energy conservation 

INSTITUTIONAL DEVELOPMENT 

Development of existing institutions in the field of energy conservation and the formation of a system of sustainable 

and effective interaction between institutions 

 

Creating a budget planning system that ensures the economic interest of fuel and energy consumers in improving 

the energy efficiency of buildings 

ORGANIZATION AND MANAGEMENT 

Economic incentives to improve the energy efficiency of residential and public buildings 

Development and implementation of standard procedures to increase the energy efficiency of rooms for instrumental 

Direct administrative impact on budgetary institutions 

Formation of a monitoring and control system 

TECHNICAL SUPPORT 

Production, procurement and implementation of energy-efficient technologies, instruments and equipment 

Technical and methodological support for heat regulation in the premises of renovated buildings 

Technical support for 100% accounting of all types of energy consumed in renovated buildings 

INFORMATION SUPPORT 

Creation of an information base on energy efficiency of residential and public buildings 

Open exchange of experience, promotion of new technologies, methods and approaches 

Information work with the population and other consumers of fuel and energy resources 
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Fig. 2. Classification of energy-saving measures. 

An assessment of the energy saving potential of the end consumer of fuel and energy 

resources is carried out in the course of an energy audit, as a result of which measures are 

being developed to save energy and increase the energy efficiency of the consumer of fuel 

and energy resources, which should form the basis of the energy efficiency program 

developed and implemented in conjunction with the implementation of plans and programs 

of current repairs and overhauls of operated buildings [7, 8]. 

3 Results 

The general algorithm for assessing the energy saving potential of a building and its 

implementation due to overhaul is presented in Fig. 3.  
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Fig. 3. Algorithm for assessing the energy saving potential of a building and its implementation due 

to overhaul. 

We propose to determine the efficiency of overhaul and reconstruction programs for 

residential and public buildings on the basis of energy saving by summing up the indicators 

of economic effect (NPV - net present value) obtained as a result of increasing the energy 

efficiency of each renovated building. The redacting indicator is the discounted payback 

period, which should not exceed the interval between overhauls equal to 25-30 years. 

Efficiency assessment is carried out separately for investments attractive to the government 

and investments attractive to end consumers as shown in formulas 1 and 2 [9, 10].  
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(2) 

where
jtNV  – net income generated by the j-th project at the t-th step, rub;  

jtR  – the result of the j-th project at the t-th step, rub.; 

jtC  – investment and current operating costs for the j-th project at the t-th step, rub.; 

gov comm
t ta ,a – discount factors for the government and end consumers at the t-th step, 

respectively; 

j 1,2,...,J ; where J – the set of projects for the overhaul or reconstruction of residential 

or public buildings; 

Т – settlement period (time horizon), years. 

4 Discussions 

As a result of the study, the classification of energy-saving measures in relation to 

residential and public buildings has been refined and supplemented, which is based on four 

distinctive features: a place in the production cycle, subject of modernization, term and 

capital intensity; investment efficiency. 

5 Conclusion 

The developed algorithm makes it possible to determine and realize the energy-saving 

potential of buildings as part of reconstruction and overhaul, providing for the selection of 

sources and financing schemes, depending on the results of assessing the socio-economic 

and commercial effectiveness of the planned energy-saving measures 
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