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Green Construction: Innovations, Energy Efficiency
and Prospects for Ukraine

Abstract. This article explores the concept of green construction as a pioneering approach in contemporary construction, aiming
to minimize environmental impact and enhance energy efficiency. Modern approaches to resource use, the implementation of
energy-saving technologies, and ecological materials are analyzed. International experience and certification systems, such as
LEED, BREEAM, DGNB, and WELL, are reviewed with emphasis on practical application. Special attention is paid to the
prospects for green technologies in Ukraine during post-war reconstruction, the formation of sustainable urban ecosystems,
and integration into the European space [2-8].
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Introduction.

Rapid urbanization, intensive resource use, and
population growth have led to increased anthropogenic
pressure on the environment. Green construction is
considered a comprehensive approach combining
architectural, engineering, ecological, and social
aspects to create sustainable urban ecosystems. Post-
war reconstruction in Ukraine presents a unique
opportunity to implement advanced, energy-efficient,
and eco-friendly technologies in place of outdated
solutions, thereby enhancing both infrastructure
recovery and the quality of life for residents [5-7].

Main material and results.
Theoretical Foundations of Green Construction
Green construction is based on the Life Cycle
Assessment (LCA) principle, minimizing negative
environmental impacts throughout all stages — design,
construction, operation, and demolition. Key objectives
include:
- reducing energy and water consumption;
- using environmentally friendly materials;
- minimizing waste generation;

- improving indoor environmental quality.
LCA allows forecasting economic and ecological
outcomes, ensuring scientifically justified planning of
sustainable projects [2; 5].

International Experience and Certification Systems

Global practice shows that implementing green
standards increases energy efficiency and investment
attractiveness. Key certification systems include:

- LEED (USA): evaluates energy, water,
materials, indoor environment quality,
innovation, and regional priorities;

- BREEAM (UK): considers  material

sustainability, transport, waste management,
energy, and health;

- DGNB (Germany): focuses on social and
economic aspects, and life cycle assessment of
buildings;

- WELL (USA): emphasizes building impact on
human health [3; 4; 8].

Certified green buildings in Europe demonstrate
reduced operational costs and higher market value,
which is relevant for Ukraine [6].
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Innovative Technologies in Green Construction
Effective solutions include:

- Green roofs: insulation, reduction of urban
heat islands, air purification, stormwater
management, biodiversity conservation;

- Vertical greening: improved microclimate,
noise  protection, wall  temperature
regulation, aesthetic enhancement;

- Bioengineering slopes: erosion prevention
and increased biodiversity [2; 5].

Structural Solutions in Green Construction

Successful implementation of green construction
relies on modern structural solutions that increase
building energy efficiency and environmental

sustainability.
1. Green Roofs
Structure:

bo s 24
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Figure 1: Modern green building with a green roof, vertical
green walls, and solar panels, demonstrating energy-efficient
and sustainable urban architecture.

Figure 3: Green urban infrastructure with permeable parking,
pedexctrian-friendly paths, and bioengiinered slopes, illustrating

2. Vertical Greening
Structure:
- Load-bearing wall or frame.
- Plant modules or a fabric system with
hydroponics.
- Drainage and automated irrigation system.
Advantages:
- Improved microclimate and acoustics.
- Wall temperature reduction by 3—7°C.
- CO; and dust absorption.
- Aesthetic enhancement of the building.
3. Energy-efficient Facades
- Composite panels with insulation.
- Low-thermal-transfer glazing.
- Integration of  solar
photocatalytic coatings.

panels  and

- Load-bearing slab (concrete or metal frame).
- Waterproofing layer.
- Drainage layer.
- Substrate for plants.
- Plant cover (grasses, shrubs, small trees for
intensive roofs).
Advantages:
- Thermal insulation and energy savings up to
30-40%.
- Reduction of the urban heat island effect.
- Stormwater management.
- Increased urban biodiversity.
Types:
- Extensive: lightweight,
maintenance, thin substrate layer.
- Intensive: deep substrate, suitable for trees
and shrubs, active use of space.

minimal

Figure 2: Rooftop garden with solar panels, vertical greenery,
and eco-friendly design, improving microclimate regulation
and air quality.

Figure 4: High-rise building with extensive green roofs and
vertical gardens, showing integration of biodierrsity and sustain-

Advantages:
- Energy consumption reduction up to 40—
50%.
- Improved energy efficiency and operational
reliability.
4. Smart Energy Management Systems
- Sensors for temperature, humidity, and
lighting.
- Automated control of heating, cooling, and
ventilation.
- Integration with renewable energy sources
(solar panels, heat pumps).
Advantages:
- Optimized energy consumption.
- Reduced operating costs and improved
comfort.
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5. Bioengineering Landscape Solutions
- Stabilized slopes using soil reinforcement.
- Permeable parking and pedestrian paths.
- Green areas for stormwater control and
urban environmental improvement.

Table 1 - Advantages of Green Technologies

Element Benefits Ecological Effect
Green Roof . COz reduction, air
. heat reduction .
Insulation filtration
Microclimate
Vertical improvement, Wall temperature
Greening noise reduction of 3-7°C
protection
P ilit
. ermea'bl 1y Stormwater runoff
Green Parking soil .
. reduction
preservation
Bioengineering Erosion control Biodiversity
Slopes enhancement

Comparison of the energy efficiency of green technologies

green walls

60

Energy conservation, %
(=) W = wn
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solar panels heat pump

Green technologies

green roof

Figure 5 — Comparison of energy efficiency of
technologies (solar panels, heat pumps, green roofs,
green walls) shows savings from 33% to 58% [7; 8].

Energy Efficiency of Green Technologies
A comprehensive approach includes:
- high-performance insulation materials;
- building envelope sealing;
- ventilation with heat recovery;
- heat pumps;
- solar panels;
- intelligent energy management systems.

Green Construction in Ukraine: Status and Prospects

In Ukraine, green construction development is
limited by:

- fragmented regulatory framework;

- insufficient state support;

- low public awareness;

- limited access to innovative materials;
- low investment potential.

However, successful projects in Kyiv, Lviv, Kharkiv,
and Odesa demonstrate technical and economic
feasibility. Prospects include:

- national green construction standards;

- state financial support;

- educational programs for engineers and
architects;

- stimulation of innovations and production of
ecological materials;

- international investments and partnerships
[1;4;6].

Conclusions. Green construction is a strategic
direction for the development of modern, sustainable,
and ecologically balanced cities. In Ukraine, it can
serve as a strategic tool to increase energy resilience,
environmental safety, and socio-economic stability.
Effective implementation requires coordinated efforts
of government policy, scientific potential, and
international collaboration.
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3eneHe byaiBHMLUTBO: iHHOBALLiI, eHeproeteKTUBHICTb
Ta nepcrnekTMeu ans YkpaiHu

AHHoTauif. ¥V crarTi OpOBeneHO AOCHTIIKEHHS KOHIICMLIl «3eeHOro» OyIiBHHUTBA SIK IHHOBAL[IMHOTO HAIMPSAMY Cy4acHOI
apxiTekTypHO-OyaiBenbHOI  Tamy3i. Po3misHyTo  OCHOBHI ~ NPUHLIMIM  €KOJIOTIYHOTO  OYyIiBHHITBA,  30KpeMa
€HEeproe(heKTHUBHICTh, pPALliOHAIFHE BUKOPUCTAHHSA PECYpCiB, BIPOBAPKECHHS HOBITHIX TEXHONOTIH Ta CTBOPEHHS
KOM(OPTHOTO CepeloBHUINA JUISl JIIOAWHH. AKIIEHTOBAaHO yBary Ha OCOOJMBOCTSX YIPOBAJUKEHHS «3€IEHHX» CTAaHIAPTIB y
KOHTEKCTI YKpalHH, a TakoX Ha IEepCleKTUBAaX IX 3aCTOCYBaHHS IIiJ 4Yac MHIiCIIBOEHHOI BinOymou. OOIpyHTOBaHO, IIO
«3ereHe» OyIIBHUIITBO MOXE CTaTH CTPATEriYHUM iHCTPYMEHTOM 3a0e3NedeHHs CTaJoro pO3BUTKY KpaiHH, I eHepreTHYHOL
HE3IeKHOCTI Ta iHTerpamii y €Bpomeichkuil mpoctip. 3ejeHe OyNiBHHITBO CTAaHOBHTh (DyHAAMEHTAIBHY OCHOBY IS
PO3BHTKY CYYacCHHX, CTAJINX, EKOJOTIYHO 30amaHcoBaHuX MicT. s Ykpainu y mepioa micisiBO€HHOI BiOyI0BH BOHO MOXKeE
CIlyTyBaTH CTPAaTEriyHUM I1HCTPYMEHTOM IiJIBHUILCHHS CHEPreTHYHOI CTIHKOCTI, EeKOJOTi4HOI Oe3leKkd Ta COLiabHO-
€KOHOMIYHO1 cTabimbHOCTI. EhekTHBHE BIPOBAIKEHHS 3€IEHIX TEXHOJIOTi MOKIIMBE JIUILE 32 YMOBH iHTErpamii Jep:kaBHO1
MOJITHKH, IHHOBAI[IfHOTO MOTEHITiay Ta MiXKHAPOIHOI CITiBITPAIli.

KntouoBi cnoBa: 3eneHe OyIiBHHUIITBO, CHEProehEeKTUBHICTh, CTATHI PO3BUTOK, CKOJIOTIYHI TEXHOJIOTI, BiIOya0Ba YKpaiHu,
iHHOBAIii, eHepreTHYHA He3aIeXKHICTh, ypOoekocucTeMa
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