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Abstract. The need to analyze the regulatory framework governing the energy efficiency of the 

building envelope of residential premises is associated with the existence of a significant number of 

dwellings built during the Soviet era in Ukraine, which currently makes up the lion's share of the 

entire existing housing stock. The high pace of mass construction at that time was achieved through 

the speed of assembly work, the simplicity of the materials, and the unpretentious nature of the 

structures; consequently, energy efficiency was never a priority. Upon Ukraine's independence and 

the transition from a planned economy to a market economy, energy tariffs began to increase, which 

led to the need to build according to different standards. Beginning in 1994, a new regulatory 

framework of independent Ukraine began to take shape, starting with legislative acts. This, in turn, 

resulted in the creation of relevant government agencies and new energy-saving requirements, which 

began to be implemented in the construction sector. And while modern regulatory requirements for 

energy efficiency in new construction take into account the need to save energy, such requirements 

are not practically available in the Soviet regulatory framework, as its analysis has shown. This key 

factor must be taken into account in future studies of the condition of residential buildings. 

Consequently, the housing stock built since Ukraine gained independence differs significantly from 

the Soviet-era stock in terms of energy saving. Studying, understanding, and addressing the issue of 

low energy efficiency in the obsolete housing stock will enable a rational approach to the 

implementation of thermal modernization, taking into account modern construction materials and 

construction technologies. After all, carrying out thermal modernization work on existing housing on 

a nationwide scale will allow, firstly, a significant reduction in the load on energy networks and, 

secondly, a significant reduction in energy consumption and heating and air conditioning costs. The 

long period of Soviet-era construction left behind hundreds of millions of square meters of housing 

stock that is both structurally and physically dilapidated. It constitutes a significant part and requires 

major thermal retrofitting and the costs associated with implementing this project. Part of the Soviet-

era housing stock has already reached the standard depreciation period, and the question of whether 

it remains feasible to continue operating these buildings and whether they can be modernized remains 

a pressing issue. In addressing this issue, attention should be paid both to the existing experience of 

implementing thermal modernization solutions by Ukrainian associations of co-owners of multi-

apartment buildings and to the experience of the countries of the former Warsaw Pact. 
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Introduction. The regulatory framework of the Soviet period in Ukraine (1917–1991) 

generally did not contain requirements regarding the energy efficiency of residential buildings. 

Geopolitical processes, forced industrialization, collectivization, repressions, the Holodomor, and the 

Second World War caused migration of Ukrainians from rural to urban areas [1–2], which required a 

large number of inexpensive multi-apartment housing with rapid construction pace. 

Such housing did not provide for the metering of heat consumption, as the cost of energy 

resources for the population was minimal, regulated by the planned economy [3], and remained 

unchanged for decades [4]. 
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Under these conditions, the production of energy efficient materials or the implementation of 

energy-saving construction technologies was considered economically impractical, since they 

required more time and resources for the modernization of production facilities. The widespread use 

of thin-walled prefabricated structures with high thermal conductivity made newly constructed 

housing inexpensive and affordable. It is commonly known that the energy efficiency is directly 

related to the amount of energy consumed during building operation, however, the Soviet ideological 

philosophy of "free" services was sustained for a long time by low-cost electricity, natural gas, and 

fuel oil supplied to the population, creating an illusory bubble of large-scale Soviet housing 

construction. Consequently, low maintenance tariffs for buildings with low energy efficiency created 

conditions under which the construction of energy-efficient housing was considered economically 

unjustified for many years. 

Thus, during the pre-war and post-war Soviet periods, approximately 740 million m² of housing 

were constructed (Fig. 1), including such building types as "stalinka", "hostynka", "malosimeika", 

"khrushchevka", "brezhnevka", "cheshka", "sovmin", and others, which account for approximately 80% 

of Ukraine’s total housing stock and share a common problem – they are not energy efficient [5]. 
 

 
Fig. 1. Dynamics of housing construction in Ukraine 

 

Purpose and Objectives. The purpose of this study is to investigate the causes of the low 

energy efficiency of building envelope of residential buildings constructed during the Soviet period 

and to analyze the requirements of the modern regulatory framework aimed at improving energy 

efficiency. The objectives of the research are to identify differences in the energy efficiency of 

residential buildings constructed in different periods, with a view to further investigation, assessment, 

and justification of the implementation of construction technologies for the thermal modernization of 

the existing housing stock. 

Materials and Methods of the Research. The research materials include the regulatory 

framework of both the Soviet period and independent Ukraine governing the thermal conductivity 

requirements of building envelope, as well as laws, governmental regulations, statistical data, and 

professional publications. The methods of the research are based on a combination of scientific 

methods, namely the comparative-analytical and the system-structural methods. 

Main body. The first regulatory reference to the use of thermal insulation materials in 

construction at that time is found in the "Decree of the Council of Labour and Defence" of 1926 [6]. 

It should be noted that the requirements of that period were primarily related to fire safety, as 

apartments were equipped with stove heating systems. Therefore, the reference in this decree to the 

use of thermal insulation materials in the form of boards or mats with a thickness of at least 15 cm 

was intended to ensure the fire resistance of structural wall components in the event of a fire. 

The term "thermal conductivity" as a physical quantity first appeared in OST 4531 [7], 

"Construction Heat Engineering", and in the work of K.F. Fokin, "Construction Heat Engineering of 

construction periods 

million m2 
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Building Envelope" [8]. Subsequently, the standards for thermal resistance (R) were introduced in the 

series of Construction Norms and Regulations (SNiP). These were the main systematized documents 

of the Soviet era and the construction industry: SNiP 1954 [9]; 1962 [10]; 1971 [11]; 1979 [12]; 1987 

[13]. Thermal calculations of building envelope were aimed at saving construction materials while 

ensuring a minimum thermal-humidity regime inside buildings. This primarily supported compliance 

with sanitary standards but did not address the issue of the energy efficiency of buildings. 

Only in 1985 was the "Guidelines for Thermal Calculation and Design of Building Envelope" 

[14] issued, which stated that external walls made of multilayer structures were promising compared 

to single-layer external walls and had advantages in improved thermal protection properties and 

reduced heat losses in both winter and summer periods. These guidelines were developed in 

accordance with Section SNiP II-3-79 "Construction Heat Engineering" [12], which provided general 

methods of thermal calculations. Special attention was paid to the possibility of performing these 

calculations using the SNIP1 software on computers of the SM-3 and SM-4 models, produced by the 

Kyiv Scientific and Production Association "Electronmash" [15]. 

SNiP II-3-79 "Construction Heat Engineering" [12] continued to be in force after Ukraine 

gained independence and was amended in 1996 [16] regarding the requirements for the thermal 

resistance of building envelope. 

From 1991 to 2000, the residential construction pace in Ukraine decreased threefold, from 

17.447 million m² to 5.558 million m² per year. This situation arose due to a change in the main 

investor and general contractor, previously represented by the state. The denationalization and 

privatization of construction facilities resulted in limited capital investment in construction. It was 

particularly difficult to allocate financial resources for the construction of multi-apartment residential 

buildings and large industrial facilities [17]. 

The regulatory framework on energy saving during the period of Ukraine’s independence began 

to be shaped around the Law of Ukraine "On Energy Saving" [18], adopted on July 1, 1994. This Law 

defines the legal, economic, social, and environmental foundations of energy saving for all 

enterprises, associations, organizations located on the territory of Ukraine, as well as for its citizens. 

By the Decree of the President of Ukraine No. 666/95 of July 26, 1995 [19], a central executive 

authority – the State Agency on Energy Efficiency and Energy Saving of Ukraine – was established 

to ensure and implement state policy in the fields of efficient use of fuel and energy resources, energy 

efficiency, and alternative fuels. 

The Comprehensive State Energy Saving Program of Ukraine, approved by Cabinet of 

Ministers Resolution No. 148 of February 5, 1997, was aimed at overcoming the energy crisis, 

reducing the energy intensity of GDP, and introducing energy-efficient technologies in industry, 

housing and utilities sector, and the public sector [20], which became a prerequisite for the 

implementation of energy metering and the use of renewable energy sources. 

The subsequent Law of Ukraine "On Alternative Fuels" [21] of January 1, 2000 defines the 

legal, social, economic, environmental, and organizational principles of the production (extraction) 

and consumption of alternative liquid and gaseous fuels based on the use of non-traditional sources 

and types of energy feedstock. 

The first full-scale Ukrainian State Building Codes DBN V.2.6-31:2006 "Buildings and 

Structures. Thermal Insulation of Buildings" [22] introduced a methodology for calculating the 

energy passport of buildings and significantly increased insulation requirements (Table 1). 

DBN V.2.5-67:2013 "Heating, Ventilation and Air-Conditioning" established requirements for 

automation of heating systems and mandatory heat metering [23]. 

DBN V.2.6-31:2016 "Thermal Insulation of Buildings" is an updated version of DBN V.2.6-

31:2006. It introduced mandatory classification of energy efficiency (classes A, B, C, D, E, F) [24]. 

The Law of Ukraine "On the Energy Efficiency of Buildings" (2017) [25] defines the legal, 

economic, and organizational framework for ensuring the energy efficiency of buildings, as well as 

creating conditions for the rational consumption of energy resources within them. 

Further regulatory framework was closely aligned with the harmonization process with the 

European Parliament Directives [26]. The fundamental Law of Ukraine "On Energy Efficiency" [27] 
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of November 1, 2021, implements European energy efficiency standards. This Law establishes target 

indicators for annual reductions in energy consumption, introduces energy audits, "smart grids", and 

promotes ESCO mechanisms (Energy Service Company) [28]. 

DBN V.2.6-31:2021 "Thermal Insulation and Energy Efficiency of Buildings" increased the 

requirements for the minimum permissible value of thermal resistance (R) [24]. 

DBN V.1.2-11:2021 "Energy Saving and Energy Efficiency" [29] defines the concept of "nearly 

zero-energy buildings" (NZEB) [30]. 
 

Table 1 – Comparison of the thermal resistance of building envelope  

in the I zone of Ukraine across different periods 

Period (years) 
Thermal resistance  

of building envelope (R, m²·K/W) 
General objective 

1954–2006 ~0.9 – 1.0 Sanitary minimum 

2006–2013 2.8 Energy saving 

2013–2021 3.3 Energy efficiency 

from 2022 4.0 
Energy saving and energy 

efficiency 

 

As of early 2026, Ukraine’s housing stock is undergoing active transformation due to 

significant destruction caused by the full-scale war and, simultaneously, a rapid recovery of 

construction pace in safer regions. Its estimated volume is approximately 10.2 million buildings, with 

a total area of 1,066.6 million m² [31]. 

According to the fourth report "Rapid Damage and Needs Assessment (RDNA4)" on damages 

caused by the large-scale invasion of Russia [32], as of February 2025, between 10% and 13% of 

Ukraine’s total housing stock has been damaged or destroyed. 

 According to data from the State Agency on Energy Efficiency and Energy Saving of Ukraine, 

the residential sector consumes 32% of the country’s total energy and is one of the most energy-

intensive sectors. Most multi-apartment buildings were constructed during the Soviet era, and 

approximately 80% of the housing stock requires comprehensive thermal modernization [33]. 

 The energy efficiency class of a building is determined based on DBN V.2.6-31:2021 

"Thermal Insulation of Buildings" [24], DBN V.1.2-11:2021 "Energy Saving and Energy Efficiency" 

[30], and the Law of Ukraine "On Energy Efficiency of Buildings" [27]. 

According to Order No. 172 of July 11, 2018, "On Approval of the Procedure for Certification 

of Energy Efficiency and the Form of the Energy Performance Certificate" [34], the minimum energy 

efficiency requirements (Fig. 2) are established based on the thermal resistance values of building 

envelope (m²·K/W), represented by the following energy efficiency class scale in RGB colors: 

 

 

Class A – dark green (50; 160; 110)  

Class B – green (150; 200; 60) 

Class C – turquoise (190; 230; 190) 

Class D – light yellow (250; 200; 150) 

Class E – dark yellow (250; 200; 40) 

Class F – orange (250; 150; 50) 

Class G – red (240; 50; 50) 

 

Fig. 2. Energy efficiency class scale [34] 

 

According to the requirements of DBN V.2.6-31:2021 [24], the minimum permissible value of 

the design thermal resistance of building envelope for residential and public buildings, Rqmin, is 4.0 

m²·K/W for Climate Zone I and 3.5 m²·K/W for Climate Zone II. 

high level of energy efficiency 

low level of energy efficiency 
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Conclusions. A distinctive feature of residential construction in Ukraine during the Soviet 

period (1918–1991) was the absence of energy efficiency considerations as such. Since energy 

resources were inexpensive while construction materials were in short supply, the applicable 

regulations encouraged a transition from mass walls to lightweight structures. The primary purpose 

of the thermal resistance requirements for building envelope was to prevent wall freezing while 

minimizing the consumption of scarce construction materials such as brick, concrete, and others, and 

the wall thickness calculations were determined not by energy-saving considerations but by the need 

to avoid the "dew point" [35]. 

Given that the first tightening of wall thermal resistance requirements in Ukraine occurred in 

1994 [18], it may be assumed that buildings erected between 1994 and 2021 were constructed with 

somewhat thicker walls or with the use of more energy-efficient construction materials, such as 

hollow ceramic blocks, cellular concrete, thermal insulation systems, and energy-efficient windows 

etc. Although these buildings perform better than earlier Soviet-era series, they still experience 

considerable energy losses due to the lack of energy-efficient windows, insufficient thickness of the 

thermal insulation systems, walls, or the lack of insulation materials and heating control systems, and 

therefore do not comply with current requirements. 

In view of the above, further study will focus on assessing the condition of the existing housing 

stock, its remaining service life (Table 2), the feasibility of installing thermal insulation systems and 

upgrading engineering systems, and the development of thermal modernization solutions for the 

existing housing stock. Particular attention should be paid both to the existing domestic experience 

of thermal modernization implemented by associations of co-owners of multi-apartment buildings 

[36] and to the successful experience of the countries of the former Warsaw Pact [37]. 
 

Table 2 – Description of residential buildings constructed during the Soviet period and their energy 

losses 

 

N 

 
Building type 

 

Service 
life, years 

Normative 
demolition 

period, years 

Energy losses due to structural 
features 

 

 

 

 

 

1 

 
Building with a spire in Kamianske 

(1951), "stalinka", series II-01, II-03. 
Construction period: 1933–1961 

  
 
 
 
 

125-150  

 
 
 
 
 

2050-2110 

 
Lack of energy-efficient 
materials during 
construction; non-energy-
efficient windows and doors; 
lack of insulation of walls, 
roofs, and plinths; 
dependence on central 
heating; lack of heating 
control systems 

 

 

 

 

 

 

 

2 

 
Darnytska Square, mid-1960s;  

Buildings of series 1-438; 1-464;  
1-480, "khrushchevka" 

Construction period: 1956–1972 

 
 
 

 
 
 

50-100 

 
 
 
 
 
 

2006-2072 

 
Frost penetration at panel 
joints; insufficient wall 
thickness; lack of energy-
efficient materials during 
construction; non-energy-
efficient windows and doors; 
lack of insulation of walls, 
roofs, and plinths; 
dependence on central 
heating; lack of heating 
control systems.  
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Continuation of Table 2 

3 

 
Residential area "Rusanivka" [36], Kyiv. 

Buildings series 1-KG-480, "cheshka" 

Construction period 1965-1977 

100-125  2065-2102 

 

Frost penetration at panel 

joints; insufficient wall 

thickness; non-energy-

efficient windows and doors; 

lack of insulation of walls, 

roofs, and plinths; 

dependence on central 

heating; lack of heating 

control systems. 

4 

 
Residential building in the "Obolon" 

residential area [36], Kyiv. 

Series 111-96-3. 

Construction period: 1976–2015. 

100-125 2076-2140 

 

Frost penetration at panel 

joints; insufficient wall 

thickness; non-energy-

efficient windows and doors; 

lack of insulation of walls, 

roofs, and plinths; 

dependence on central 

heating; lack of heating 

control systems. 
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Анотація. Необхідність аналізу нормативної бази з енергетичної ефективності 

огороджувальних конструкцій житлових приміщень викликана наявністю значної кількості  

житла, що було побудовано за часів радянської України і яке наразі складає левову частку 

усього наявного житлового фонду. Тогочасні високі темпи масового будівництва досягалися 

швидкістю монтажних робот, простотою матеріалів та невибагливістю конструкцій, тому 

питання енергоефективності не було важливим. З отриманням Україною незалежності та 

переходом від планової економіки на ринкову, тарифи на енергоносії почали зростати і це 

призвело до необхідності будувати вже за іншими нормативами. Так, починаючи з 1994 року 

почала формуватися нова нормативна база незалежної України починаючи з законодавчих 

актів. Це, в свою чергу, призвело до створення відповідних державних інституцій і нових 

нормативних вимог до енергозбереження, які почали впроваджуватися у будівництво. І якщо 

сучасні нормативні вимоги з енергоефективності, при новому будівництві, ґрунтуються на  
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необхідності заощаджувати енергію, то у радянській нормативній базі, як показав її аналіз, такі 

вимоги практично відсутні. Цей ключовий фактор потрібно враховувати  при подальших 

дослідженнях стану житлових споруд.  Отже, житловий фонд побудований за часів 

незалежності України за якістю енергозбереження став суттєво відрізнятися  від радянського. 

Вивчення, розуміння і вирішення проблеми низької енергоефективності застарілого житлового 

фонду дозволить раціонально підійти до питання впровадження термомодернізації, 

враховуючи сучасні будівельні матеріали та технології будівництва. Адже проведення робіт з 

термомодернізації існуючого житла в масштабах усієї країни дозволить, у першу чергу, суттєво 

знизити навантаження на енергетичні мережі, а по-друге, значно зменшити енергоспоживання  

та витрати на опалення і кондиціонування. Тривалий період радянського будівництва залишив 

у спадок сотні мільйонів квадратних метрів морально і фізично зношеного житлового фонду. 

Він становить значну частину і потребує капітальної термомодернізації та витрат на реалізацію 

цього завдання. Частина  житлового фонду радянських часів вже досягла нормативного періоду 

зносу і проблема подальшої доцільності його експлуатації і можливості модернізації 

залишається актуальною. У вирішенні цієї проблеми варто звернути увагу як на вже існуючий 

досвід впровадження рішень  термомодернізації українськими об’єднаннями співвласників 

багатоквартирних будинків, так і вивченню досвіду Країн колишнього Варшавського блоку.  

Ключові слова: огороджувальні конструкції, нормативна база, будівельні норми і 

правила, державні будівельні норми, Закон України, енергозбереження, енергетична 

ефективність, опір теплопередачі, житловий фонд, типова серія, динаміка будівництва. 

 

 

 

Стаття надійшла до редакції 25.02.2026 

Стаття прийнята до друку 06.05.2026 

Дата публікації статті 26.06.2026 
 

This work © 2026 by Pipa V.V. is licensed under CC BY 4.0 

 

 

 

 

92 _________________________________________________________________________________________________________
ISSN 2786-6696 Modern construction and architecture, 2026, no. 16, page 84-92

____________________________________________________________________________________________________________BUILDING MATERIALS AND TECHNIQUES 

https://visnyk-odaba.org.ua/index.php/1/uk/article/view/p16-8/p16-8
https://example.com/
https://creativecommons.org/licenses/by/4.0/



