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ANNOTATION

The summary report is dedicated to analyzing the current state and development
prospects of near-zero energy buildings (NZEB) in Ukraine. The document provides a
comparison of current energy efficiency regulations in Ukraine with NZEB requirements in
European countries, as well as a detailed analysis of lifecycle costs of buildings
constructed to NZEB standards and buildings that comply with current Ukrainian
regulations. The report also covers the technical, economic, and regulatory aspects of
implementing NZEB buildings, emphasizing the need to reduce dependence on
traditional energy sources in the context of the energy crisis.

The document includes recommendations for the implementation of NZEB technologies
in both new construction and the renovation of existing buildings, such as climate control
technologies, the use of renewable energy sources, insulation systems, and energy
consumption monitoring. Special attention is paid to the creation of pilot projects and
the development of training programs for specialists working in the field of energy-
efficient construction.

The report will be useful for professionals in the fields of construction, energy efficiency,
ecology, and project management, as well as for representatives of government bodies,
local authorities, researchers, and investors interested in implementing energy-efficient
solutions in Ukraine.

This summary report consolidates the key findings from the individual research conducted
by the Project’s experts (V. Lytvyn, P. Shamilov, M. Nikolenko, and D. Prokopenko) and
offers a comprehensive analysis of the implementation of NZEB standards in Ukraine.

This report is supported by the European Climate Foundation. Responsibility for the
information and views expressed in this report lies with the authors. The European
Climate Foundation cannot be held responsible for any use of the information contained
in this report.

European
Climate

Foundation
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INTRODUCTION

This report summarizes the results of studies conducted within the framework of the project
“Economical and technical capacity for the implementation of the NZEB standard in
Ukraine”. This project was implemented by the Civil Network OPORA with the financial
support of the European Climate Foundation. The technical and economic aspects of
implementing nearly zero-energy buildings (NZEB) have been examined.

Improving the energy efficiency of buildings is one of the most critical issues for Ukraine,
considering the energy resource deficit that has significantly increased due to the
destruction of energy facilities since the full-scale invasion by the Russian Federation.

The introduction of new technological solutions that minimize the dependence of
residential and public buildings on limited energy resources has become one of the
fundamental principles of the country's resilience.

The purpose of this study is to highlight the current state of regulatory requirements for
building energy efficiency in Ukraine and compare traditional approaches to new
construction and renovation of existing buildings with the requirements and approaches
to NZEB construction in Europe. The primary task is to propose a pathway for the gradual
increase in such buildings in Ukraine, as provided for by legislation and strategic
documents in the field of energy efficiency.
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1.COMPARISON OF CURRENT BUILDING ENERGY
EFFICIENCY STANDARDS IN UKRAINE WITH NZEB
REQUIREMENTS IN EUROPE

Although Ukraine currently lacks official standards and requirements for nearly zero-
energy buildings, based on the practices of European countries and preliminary
calculations on the use of energy-efficient technologies, the following primary approaches
to such buildings can be formulated:

« Minimization of Primary Energy Consumption: This considers not only energy
consumption indicators but also the energy source.

« Attention to Building Envelope Elements: To minimize energy needs for heating.

« Consideration of Building Location: Maximizing factors such as solar insolation and
shading.

« Use of High-Efficiency Engineering Systems: These allow not only the minimization of
energy consumption but also energy exchange between different subsystems (e.g.,
between air conditioning and hot water supply systems).

« Integration into "Smart Grids": Buildings should become so-called proactive energy
consumers.

It's worth noting that NZEB requirements vary significantly across European countries, but
common trends likely to be implemented in Ukraine include:
« Regulation of Primary Energy Consumption Parameters: Achieved typically through
high-efficiency engineering systems or the use of renewable energy sources.
+ Requirements for Thermal Resistance of Building Envelopes: These indicators are
comparable to existing standards in Ukraine.
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Table 1. Comparison of Building Envelope Requirements in NZEB Standards of

European Countries and Current Standards in Ukraine (Heat Transfer Coefficient
W/(m?2K))

Type of Enclosing

Structure

External walls/walls
adjacent to
unheated spaces

AUSTRIA

0,35

0,28

0,20

Walls adjacent to
non-freezing rooms
like garages

0,60

Floor on ground or
above unheated
basement

0,40

0,35

0,25

Floor between
building blocks
(apartments)

1,30

Walls between
neighboring
buildings

0,50

Windows and
external glass doors
in residential
buildings

1,40

1,30

0,90

Skylight
windows/light
lanterns/skylight
domes

1,10

External doors

1,70

1,80

GERMANY POLAND SWEDEN

Um (average
heat transfer
coefficient) 1-
family >50m*
0.30 1-family
<50m? 0.33
multi-
apartment:
0.40
non-
residential:
0.33

DENMARK UKRAINE

0,30/0,40 0,25
0,20 0,2
0,50 -

Energy
balance:
<-17 1,11
kWh/m?/
year
1,40 1,25
1,40 1,43
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Combined
ceiling/roof 0,20 0,20 0,15 0,20 0,14
structures

Um (average
Floorabove | 0,30 0.28 015 |"eqttransfer - :
garage/parking coefficient) 1-

family >50m?

0.30 1-family

<50m?% 0.33

multi-

apartment:

0.40
Internal walls 1,00 |non- - -

) ) residential:
0.33

According to the indicators presented in the table above, for several parameters, the
current requirements in Ukraine already exceed NZEB requirements in Europe. However,
currently, there are no requirements for the mandatory use of renewable energy sources,
which is included in the requirements of most of the examined countries.

2.LIFE CYCLE COST COMPARISON BETWEEN NZEB
STANDARD BUILDINGS AND BUILDINGS MEETING
CURRENT STANDARDS

Considering the existing commercial tariffs for energy carriers (Table 2), we have
calculated the construction and operational costs of buildings according to current
standards and with enhanced energy efficiency requirements.

Table 2. Average Commercial Tariffs for Energy Carriers in Ukraine, May 2024

Service Type Unit Tariff
Heat Supply UAH/Gcal 4000
Electricity Supply UAH/kWh 7

Building Maintenance UAH/m? 10
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Figure 1. Cumulative Cost Comparison for Construction and Operation of Buildings
According to Current Standards and NZEB at Commercial Tariffs

Description: The graph shows that additional costs are recouped approximately after 25
years, which does not promote the mass implementation of such buildings in Ukraine at
present. The situation is more complex for residential buildings where tariffs for the
population are subsidized. Accordingly, there are no economic incentives (without
additional subsidies) for end-users to invest additional funds in improving energy
efficiency. However, this situation is gradually changing due to rising energy prices and
the prioritization of security components—namely, guaranteed energy supply, which is
much easier to ensure in energy-efficient buildings.

Overall, constructing NZEBs requires approximately 30% more investment, and despite
lower operating costs over the building's life cycle, this approach is not cost-effective
under current tariffs. In planned building renovations, comparing modernization to
normative indicators and to NZEB, renovation ensuring normative indicators is a more
profitable option. However, given the potential increase in energy tariffs by more than
50% from current commercial rates, new construction and renovation of buildings to NZEB
levels become profitable. Considering trends toward such increases, it is necessary to start
testing technologies and implementing pilot projects now, which will also help prepare the
necessary number of specialists.
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5.RECOMMENDATIONS FOR IMPLEMENTING NZEB
TECHNOLOGIES IN NEW CONSTRUCTION AND
RENOVATIONS

The analysis revealed that most technologies enabling low building energy consumption
are already available on the Ukrainion market and are used during construction.
However, these are typically implemented without a comprehensive approach, and as a
result, do not achieve the necessary energy consumption indicators. Another obstacle is
the low qualification of maintenance personnel, which prevents the full utilization of the
advantages of efficient equipment.

Therefore, the algorithm for widespread implementation of NZEBs can be as follows:

1) Testing Individual NZEB Technologies during Construction and Renovation Projects
with Performance Monitoring
Technologies already proven effective and economically viable for widespread
application include:
« Climate Control Management Systems: Primarily individual heating units and
weather and time-based boiler regulation systems.

« Hybrid Solar Power Plants: For buildings with significant electricity consumption
during the summer.
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« Proper Insulation of Wall Structures and Roofs: Ensuring adherence to technological
guidelines and minimizing thermal bridges.
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+ Installation of High Thermal Resistance Window Structures: Including installation
techniques that minimize thermal bridges and air infiltration.
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« Implementation of Energy Consumption Monitoring Systems: To control and
optimize microclimate parameters.
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« Heat Pumps: Primarily for hot water supply needs.

Implementing these measures across all projects is essential for achieving NZEB standards
and, in some cases, sufficient on their own.

2) Construction of Pilot Buildings Incorporating All Recommended NZEB Elements and

Measures
Such buildings will serve as educational and demonstration facilities, allowing the
selection of the best combinations of measures considering cost-effectiveness.
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It's important that demonstration buildings vary in purpose and are in different regions of
the country. At a minimum, the following types of buildings should be covered:

+ Healthcare Facility
School
Kindergarten
Administrative or Office Building
Multi-Apartment Residential Building or Dormitory

+ Single-Family Residential House
Given the significant destruction of buildings in many regions of Ukraine, rebuilding or
constructing at least one type of building according to NZEB standards would be a
beneficial option.

3) Implementation of Educational Programs in Vocational and Higher Education
Institutions
Currently, alongside the relatively high cost of construction, the lack of sufficient
specialists capable of designing, constructing, and operating such buildings is a major
obstacle for NZEB construction and renovation.
Recommended educational programs for the following specialist categories:
+ Designers: On selecting optimal technical solutions.
 Builders: On quality execution of works and coordination of different stages to ensure
planned energy efficiency indicators.
+ Service and Management Companies: On setting up and efficiently maintaining
engineering systems.
+ Residents: On effective energy use in their homes and monitoring the efficiency of
service companies and builders.
+ Project Managers: On planning measures and monitoring their implementation from
an energy efficiency perspective.

4) Development of Catalogs of Typical Design Solutions for NZEB Structures and
Systems

The implementation of pilot projects will allow the development of the most effective
technical solutions and systematization of findings for their further use as "standard
practices" during large-scale construction and renovation.

5) Mass Construction and Renovation of Buildings According to NZEB Standards

Steps toward Mass NZEB Construction:

1.Introduction of Individual NZEB Technologies: Begin widespread application of
specific NZEB technologies.

2.Development and Approval of NZEB Standards for Ukraine: Establish clear criteria for
NZEB classification.

3.Construction and Renovation of Pilot Buildings: Create demonstration and training
centers based on these projects.
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4.Development of Methodological Guidelines and Educational Programs: Provide
structured learning resources.
5.Training a Large Number of Specialists: Educate professionals across various relevant

fields.
6.Mass NZEB Construction: Implement widespread building according to NZEB

standards.

Tha start of widespread
adoptionof individual M ZEB
t=hmalbgies

Develb pmeant and approvalof
the NZEB standard for Ukraine

Constructionand reconstruction
of pilot buidings. Establishrmeant elopment of methodological

of deamonstrationand training Quidelines and training progn
cantars bossd onthasa buikding s

Training of a krgae number of Massconstructionoccording to
specialists M ZEB standarnds

Figure 2. Steps toward Mass NZEB Construction

Description: Analysis of existing European practices shows that only by completing the
first four steps can the prerequisites for mass construction of high-efficiency buildings be
achieved. This will result in a significant reduction in the cost of individual NZEB
technologies, the high cost of which is currently mainly due to a shortage of specialists
and limited implementation of technological solutions.

Key Initial Step: Adoption of national standards and requirements for nearly zero-energy
buildings. This will clearly define which buildings can be classified as NZEB.

Additionally, it's important not only to set requirements for structures and engineering
systems (which are already quite high) but also for building operations. This includes
implementing verification systems to ensure buildings meet NZEB standards based on
actual energy consumption data annually or every few years.
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CONCLUSIONS

1.Existing Technologies: Most technologies required to achieve NZEB standards are
already used in Ukraine. The main task is their comprehensive application and, most
importantly, quality execution during design, construction, and subsequent operation
stages.

2.Economic Incentives: Currently, there are no economic incentives to increase the number
of buildings constructed according to NZEB standards, especially residential buildings
where tariffs are subsidized by the state. This is due to relatively low energy costs and
significantly increased construction costs to achieve the respective indicators. Considering
trends toward rising energy prices and high construction costs mainly caused by a
shortage of specialists and limited implementation of technological solutions, there are
prospects for such buildings in Ukraine.

3.Economically Viable Technologies: Technologies that can and should be applied during
construction and renovation (already economically viable) and will allow achieving NZEB
indicators include:
« Efficient Heating Regulation Systems
Hybrid Solar Power Plants
Heat Pumps for Hot Water Supply
Energy Consumption Monitoring and Control Systems
Insulation of Walls and Window Replacement Minimizing Thermal Bridges

4.Steps for Mass Implementation: The main steps for mass implementation of NZEB-
compliant buildings are:
« Training Specialists: Including both engineering and vocational professions.
« Developing Catalogs of Typical Design Solutions: For enclosing structures and
engineering systems.
« Constructing Pilot Facilities: Serving as demonstration and training centers for various
building purposes.

5.Verification Mechanisms: Achieving not only calculated NZEB indicators but also
confirming them during actual operation is crucial. Therefore, both regulatory documents
and NZEB development strategies should include mechanisms for verifying building
compliance with NZEB requirements based on actual energy consumption data and
microclimate parameters.



