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Åíåðãîåôåêòèâí³ñòü òà ðåñóðñîçáåðåæåííÿ ÿê êëþ÷îâ³ 
õàðàêòåðèñòèêè á³îñôåðîñóì³ñíèõ áóä³âåëü: îö³íêà âèãîä 

äëÿ åêîíîì³êè ³ äîâê³ëëÿ
Ïðåäìåòîì äîñë³äæåííÿ äàíî¿ ñòàòò³ âèñòóïàº ³íòåãðîâàíà ñèñòåìà íàóêîâèõ ïîëîæåíü, êîí-

öåïö³é, òåõíîëîã³÷íèõ ð³øåíü òà ïðàêòèê, ùî âèçíà÷àþòü åíåðãîåôåêòèâí³ñòü, ðåñóðñîçáåðåæåííÿ 
òà á³îñôåðîñóì³ñí³ñòü áóä³âåëü; áàãàòîð³âíåâà ñóêóïí³ñòü òåõí³êî–åêîëîã³÷íèõ, àðõ³òåêòóðíî–ïëà-
íóâàëüíèõ, ³íæåíåðíî–òåõíîëîã³÷íèõ, åêîíîì³÷íèõ, óïðàâë³íñüêèõ ³ ñîö³àëüíî–åêîëîã³÷íèõ õàðàê-
òåðèñòèê, ÿê³ ôîðìóþòü ñò³éê³ ìîäåë³ ôóíêö³îíóâàííÿ òà ðîçâèòêó çàáóäîâè; à òàêîæ êîìïëåêñ 
âçàºìîçâ’ÿçê³â ì³æ åêîëîã³÷íèìè ñòàíäàðòàìè, ³ííîâàö³éíèìè áóä³âåëüíèìè òåõíîëîã³ÿìè, ñèñ-
òåìàìè óïðàâë³ííÿ æèòòºâèì öèêëîì áóä³âåëü, ïîë³òèêîþ ðàö³îíàëüíîãî ïðèðîäîêîðèñòóâàííÿ ³ 
ìåõàí³çìàìè âïëèâó òàêèõ ð³øåíü íà åêîñèñòåìí³ ïîñëóãè, åêîíîì³÷íó åôåêòèâí³ñòü, ÿê³ñòü æèò-
òºâîãî ñåðåäîâèùà òà äîâãîñòðîêîâó åêîëîã³÷íó é ñîö³àëüíó ñòàá³ëüí³ñòü óðáàí³çîâàíèõ òåðèòîð³é.

Ìåòîþ äîñë³äæåííÿ º âñåá³÷íå íàóêîâå îá´ðóíòóâàííÿ ïðèíöèï³â, ï³äõîä³â ³ ìåõàí³çì³â ôîðìó-
âàííÿ åíåðãîåôåêòèâíèõ, ðåñóðñîçáåð³ãàþ÷èõ òà á³îñôåðîñóì³ñíèõ áóä³âåëü øëÿõîì ñèñòåìíîãî 
àíàë³çó ¿õí³õ òåõí³êî–åêîëîã³÷íèõ, àðõ³òåêòóðíî–ïëàíóâàëüíèõ, ³íæåíåðíî–òåõíîëîã³÷íèõ, åêîíî-
ì³÷íèõ ³ ñîö³àëüíî–åêîëîã³÷íèõ õàðàêòåðèñòèê; âèÿâëåííÿ âçàºìîçâ’ÿçê³â ì³æ ³ííîâàö³éíèìè áó-
ä³âåëüíèìè òåõíîëîã³ÿìè, åêîëîã³÷íèìè ñòàíäàðòàìè, ïðàêòèêàìè óïðàâë³ííÿ æèòòºâèì öèêëîì 
òà ïîë³òèêîþ ðàö³îíàëüíîãî ïðèðîäîêîðèñòóâàííÿ; à òàêîæ îö³íêà ¿õíüîãî êîìïëåêñíîãî âïëèâó 
íà ï³äâèùåííÿ åíåðãîåôåêòèâíîñò³, çìåíøåííÿ åêîëîã³÷íîãî íàâàíòàæåííÿ, îïòèì³çàö³þ âèòðàò ³ 
çàáåçïå÷åííÿ ñò³éêîãî ðîçâèòêó óðáàí³çîâàíèõ òåðèòîð³é.

Ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ ïðîâîäèëîñÿ ³ç çàñòîñóâàííÿì êîìïëåêñíîãî ï³äõîäó, ÿêèé 
ïîºäíóº: òåîðåòè÷í³ ìåòîäè (àíàë³ç ë³òåðàòóðè, ñèñòåìíèé òà ïîð³âíÿëüíèé àíàë³ç àðõ³òåêòóðíî–ïëà-
íóâàëüíèõ ð³øåíü ³ ñâ³òîâèõ ïðàêòèê); ìàòåìàòè÷í³ òà åêîíîì³êî–åêîëîã³÷í³ ìåòîäè (ìîäåëþâàí-
íÿ åíåðãîñïîæèâàííÿ, ðåñóðñíèõ ïîòîê³â òà îö³íêà åêîíîì³÷íî¿ åôåêòèâíîñò³); ñèíòåòè÷í³ ìåòîäè 
(êîìïëåêñíèé àíàë³ç âçàºìîçâ’ÿçê³â òåõíîëîã³÷íèõ, åêîëîã³÷íèõ òà åêîíîì³÷íèõ õàðàêòåðèñòèê áó-
ä³âåëü äëÿ ôîðìóâàííÿ ðåêîìåíäàö³é ç åíåðãîåôåêòèâíîãî òà åêîëîã³÷íî áåçïå÷íîãî áóä³âíèöòâà).

Ðåçóëüòàòè ðîáîòè. Ïðîâåäåíå äîñë³äæåííÿ äîçâîëèëî:

Âèçíà÷èòè êëþ÷îâ³ õàðàêòåðèñòèêè á³îñôåðîñóì³ñíèõ áóä³âåëü, ùî çàáåçïå÷óþòü åíåðãîåôåê-
òèâí³ñòü ³ ðåñóðñîçáåðåæåííÿ.

Ðîçðîáèòè ï³äõ³ä äî îö³íêè åêîíîì³÷íèõ òà åêîëîã³÷íèõ âèãîä âïðîâàäæåííÿ åíåðãîîùàäíèõ òåõ-
íîëîã³é.

Âñòàíîâèòè âçàºìîçâ’ÿçêè ì³æ ³ííîâàö³éíèìè áóä³âåëüíèìè ð³øåííÿìè, óïðàâë³ííÿì æèòòºâèì 
öèêëîì òà ïîêðàùåííÿì ñîö³àëüíî–åêîëîã³÷íèõ ïîêàçíèê³â.

Ñôîðìóëþâàòè ðåêîìåíäàö³¿ äëÿ îïòèì³çàö³¿ áóä³âåëüíèõ ð³øåíü ç óðàõóâàííÿì åêîíîì³÷íî¿ 
åôåêòèâíîñò³, åêîëîã³÷íî¿ áåçïåêè òà ñò³éêîãî ðîçâèòêó.

Âèñíîâîê. Åíåðãîåôåêòèâí³ñòü ³ ðåñóðñîçáåðåæåííÿ º êëþ÷îâèìè õàðàêòåðèñòèêàìè á³îñôå-
ðîñóì³ñíèõ áóä³âåëü, ùî âèçíà÷àþòü ¿õí³é âïëèâ íà åêîíîì³÷íó åôåêòèâí³ñòü, çíèæåííÿ åêñïëóà-
òàö³éíèõ âèòðàò ³ ì³í³ì³çàö³þ íåãàòèâíîãî âïëèâó íà äîâê³ëëÿ. Âèêîðèñòàííÿ ñó÷àñíèõ ³ííîâàö³éíèõ 
òåõíîëîã³é, åôåêòèâíèõ ìàòåð³àë³â ³ ñèñòåì óïðàâë³ííÿ æèòòºâèì öèêëîì áóä³âåëü äîçâîëÿº çíà÷íî 
ï³äâèùèòè åêîëîã³÷íó ñò³éê³ñòü óðáàí³çîâàíîãî ñåðåäîâèùà òà çàáåçïå÷èòè êîìôîðòí³ óìîâè äëÿ 
ïðîæèâàííÿ. Ñèñòåìíèé ï³äõ³ä äî ïëàíóâàííÿ òà ïðîºêòóâàííÿ á³îñôåðîñóì³ñíèõ áóä³âåëü ñïðèÿº 
îïòèì³çàö³¿ åíåðãîñïîæèâàííÿ, ðàö³îíàëüíîìó âèêîðèñòàííþ ðåñóðñ³â ³ äîòðèìàííþ åêîëîã³÷íèõ 
ñòàíäàðò³â, ùî âàæëèâî äëÿ ñòàëîãî ðîçâèòêó áóä³âåëüíîãî ñåêòîðó. Âïðîâàäæåííÿ êîìïëåêñíèõ 
ð³øåíü ç åíåðãîåôåêòèâíîñò³ òà ðåñóðñîçáåðåæåííÿ ìàº íå ëèøå åêîíîì³÷í³, àëå é ñîö³àëüíî–
åêîëîã³÷í³ âèãîäè, âêëþ÷àþ÷è ï³äâèùåííÿ ÿêîñò³ æèòòÿ íàñåëåííÿ òà çìåíøåííÿ àíòðîïîãåííîãî 
íàâàíòàæåííÿ íà äîâê³ëëÿ. 
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Êëþ÷îâ³ ñëîâà: åíåðãîåôåêòèâí³ñòü, ðåñóðñîçáåðåæåííÿ, á³îñôåðîñóì³ñí³ áóä³âë³, ñòàëèé ðîç-
âèòîê, åêîëîã³÷íà áåçïåêà, áóä³âåëüí³ òåõíîëîã³¿, åêîíîì³÷íà åôåêòèâí³ñòü, óïðàâë³ííÿ æèòòºâèì 
öèêëîì áóä³âåëü, åêîëîã³÷í³ ñòàíäàðòè, óðáàí³çîâàíå ñåðåäîâèùå.

DENYS NAZVANOV

Energy tfficiency and resource conservation as key 
characteristics of biosphere–compatible buildings: 
assessing the benefits for the economy and the 

environment
The subject of the study. The subject of this article is an integrated system of scientific principles, 

concepts, technological solutions, and practices that determine the energy efficiency, resource conservation, 
and biosphere compatibility of buildings; a multi–level set of technical–ecological, architectural–planning, 
engineering–technological, economic, managerial, and socio–ecological characteristics that form sustainable 
models of building operation and development; as well as a complex of interrelations between environmental 
standards, innovative construction technologies, building lifecycle management systems, rational resource–
use policies, and the mechanisms through which these solutions affect ecosystem services, economic 
efficiency, living environment quality, and the long–term ecological and social stability of urbanized areas.

Objective of the study. The aim of the study is a comprehensive scientific substantiation of 
the principles, approaches, and mechanisms for creating energy–efficient, resource–conserving, 
and biosphere–compatible buildings through a systematic analysis of their technical–ecological, 
architectural–planning, engineering–technological, economic, and socio–ecological characteristics; 
identification of the interrelations between innovative construction technologies, environmental 
standards, lifecycle management practices, and rational resource–use policies; as well as an 
assessment of their combined impact on increasing energy efficiency, reducing environmental load, 
optimizing costs, and ensuring the sustainable development of urbanized areas.

Research methods. The study was conducted using a comprehensive approach that combines: 
theoretical methods (literature review, systematic and comparative analysis of architectural–planning 
solutions and global best practices); mathematical and economic–ecological methods (modeling of energy 
consumption, resource flows, and assessment of economic efficiency); synthetic methods – comprehensive 
analysis of the interrelations among technological, ecological, and economic characteristics of buildings to 
develop recommendations for energy–efficient and environmentally safe construction.

The results of the work. The study enabled:

Identification of key characteristics of biosphere–compatible buildings that ensure energy efficiency 
and resource conservation.

Development of an approach for evaluating the economic and ecological benefits of implementing 
energy–saving technologies.

Establishment of interrelations between innovative construction solutions, lifecycle management, 
and improvement of socio–ecological indicators.

Formulation of recommendations for optimizing construction solutions considering economic 
efficiency, environmental safety, and sustainable development.

Conclusions. Energy efficiency and resource conservation are key characteristics of biosphere–
compatible buildings, determining their impact on economic efficiency, operational cost reduction, and 
minimization of environmental impact. The use of modern innovative technologies, efficient materials, 
and building lifecycle management systems significantly enhances the ecological sustainability of 
urbanized areas and ensures comfortable living conditions. A systematic approach to planning and 
designing biosphere–compatible buildings contributes to optimizing energy consumption, rational 
resource use, and compliance with environmental standards, which is crucial for the sustainable 
development of the construction sector. Implementing comprehensive solutions for energy efficiency 
and resource conservation provides not only economic benefits but also socio–ecological advantages, 
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Ïîñòàíîâêà ïðîáëåìè. Ñó÷àñíå áóä³âíèöòâî 
ñòèêàºòüñÿ ç íåîáõ³äí³ñòþ îäíî÷àñíîãî çàáåç-
ïå÷åííÿ âèñîêî¿ åíåðãîåôåêòèâíîñò³, ðàö³îíàëü-
íîãî âèêîðèñòàííÿ ðåñóðñ³â òà ì³í³ì³çàö³¿ íåãà-
òèâíîãî âïëèâó íà äîâê³ëëÿ. Òðàäèö³éí³ ï³äõîäè 
äî ïðîåêòóâàííÿ ³ åêñïëóàòàö³¿ áóä³âåëü ÷àñòî íå 
âðàõîâóþòü êîìïëåêñíîãî âïëèâó íà åêîíîì³êó, 
åêîëîã³þ òà ñîö³àëüíå ñåðåäîâèùå, ùî ïðèçâî-
äèòü äî ï³äâèùåíîãî åíåðãîñïîæèâàííÿ, íàäì³ð-
íîãî âèêîðèñòàííÿ ìàòåð³àëüíèõ ðåñóðñ³â òà äå-
ãðàäàö³¿ óðáàí³çîâàíèõ òåðèòîð³é.

Ó çâ’ÿçêó ç ãëîáàëüíèìè âèêëèêàìè, òàêèìè ÿê 
çì³íà êë³ìàòó, âèñíàæåííÿ ïðèðîäíèõ ðåñóðñ³â òà 
çðîñòàííÿ íàñåëåííÿ, âèíèêàº íåîáõ³äí³ñòü ôîð-
ìóâàííÿ íîâèõ êîíöåïö³é áóä³âíèöòâà, îð³ºíòîâà-
íèõ íà á³îñôåðîñóì³ñí³ñòü. Öå âèìàãàº ³íòåãðî-
âàíîãî ï³äõîäó äî ðîçðîáêè åíåðãîåôåêòèâíèõ ³ 
ðåñóðñîçáåð³ãàþ÷èõ òåõíîëîã³é, îö³íêè ¿õ åêîíîì³÷-
íî¿ òà åêîëîã³÷íî¿ åôåêòèâíîñò³, à òàêîæ âðàõóâàí-
íÿ ñîö³àëüíî–åêîëîã³÷íèõ àñïåêò³â ðîçâèòêó ì³ñò.

Òàêèì ÷èíîì, ïðîáëåìà äîñë³äæåííÿ ïîëÿãàº 
ó âèçíà÷åíí³ åôåêòèâíèõ ìåõàí³çì³â ³ êîìïëåê-
ñíèõ ð³øåíü äëÿ ñòâîðåííÿ á³îñôåðîñóì³ñíèõ áó-
ä³âåëü, ÿê³ îäíî÷àñíî çàáåçïå÷óþòü åêîíîì³÷íó 
åôåêòèâí³ñòü, ðåñóðñîçáåðåæåííÿ òà åêîëîã³÷íó 
áåçïåêó, à òàêîæ ñïðèÿþòü ñòàëîìó ðîçâèòêó óð-
áàí³çîâàíèõ òåðèòîð³é.

Àíàë³ç äîñë³äæåíü ³ ïóáë³êàö³é. Ïðîáëåìà-
òèêà åíåðãîåôåêòèâíîñò³, ðåñóðñîçáåðåæåííÿ òà 
á³îñôåðîñóì³ñíîñò³ áóä³âåëü îñòàíí³ìè ðîêàìè 
ïðèâåðòàº çíà÷íó óâàãó ÿê â³ò÷èçíÿíèõ: Îêñàíà 
Æóñü, Êàòåðèíà Ãóéâàí [1]; Ã. Ñ. Ðàòóøíÿê, Þ. Ñ. 
Á³êñ, À. Î. Ëÿëþê [2]; Ì.Ñ. Ëåìåøåâ, Î.Â. Õðèñòè÷, 
Ê.Ê. Ëåìåøêî [3]; Î. ². Áîíäàðåíêî [4]; Êîñòÿíòèí 
Ïðåäóí, Â³òàë³é Âîéíàëîâè÷, Äæàì³ëü Ãóë³ºâ [5]; 
Â. Ð. Ñåðäþê & Ê. Â. Áàóìàí [6]; ². À. Àðóòþíÿí, 
Î. Ä. Æàì³ëîâ, Ã. ª. Âåðåì³é [7]; Âåðîí³êà Õàë³íà 
[8]; òàê ³ ì³æíàðîäíèõ íàóêîâö³â: Fatma S. Hafez; 
Bahaaeddin Sa’di; M. Safa–Gamal; Y.H. Taufiq–
Yap; Moath Alrifaey; Mehdi Seyedmahmoudian; 
Alex Stojcevski; Ben Horan; Saad Mekhilef [9]; Lin 
Chen; Ying Hu; Ruiyi Wang; Xiang Li; Zhonghao 
Chen; Jianmin Hua; Ahmed I. Osman; Mohamed 
Farghali; Lepeng Huang; Jingjing Li; Liang Dong; 
David W. Rooney; Pow–Seng Yap [10]. 

Äîñë³äæåííÿ â ö³é ñôåð³ îõîïëþþòü øèðîêèé 
ñïåêòð àñïåêò³â: â³ä âèáîðó ìàòåð³àë³â ³ òåõíîëî-
ã³é áóä³âíèöòâà äî àðõ³òåêòóðíî–ïëàíóâàëüíèõ 
ð³øåíü, ñèñòåì óïðàâë³ííÿ æèòòºâèì öèêëîì áó-
ä³âåëü, åêîíîì³÷íî¿ îö³íêè òà åêîëîã³÷íî¿ áåçïåêè. 
Ïðîâåäåíèé àíàë³ç íàóêîâèõ ïóáë³êàö³é ïîêàçóº, 
ùî äëÿ çàáåçïå÷åííÿ ñòàëîãî ðîçâèòêó áóä³-
âåëüíîãî ñåêòîðó íåîáõ³äíèé êîìïëåêñíèé ï³ä-
õ³ä, ÿêèé ïîºäíóº òåõí³÷í³, åêîíîì³÷í³, åêîëîã³÷í³ 
òà ñîö³àëüí³ ôàêòîðè.

Ó ñó÷àñí³é íàóêîâ³é ë³òåðàòóð³ âèä³ëÿþòüñÿ ê³ëü-
êà êëþ÷îâèõ íàïðÿì³â: îïòèì³çàö³ÿ åíåðãîñïî-
æèâàííÿ òà ðåñóðñ³â, çàñòîñóâàííÿ ³ííîâàö³éíèõ 
ìàòåð³àë³â ³ òåõíîëîã³é, ³íòåãðàö³ÿ â³äíîâëþâàíèõ 
äæåðåë åíåðã³¿, àðõ³òåêòóðí³ ð³øåííÿ, ùî ï³äâè-
ùóþòü åôåêòèâí³ñòü áóä³âåëü, à òàêîæ ðîçðîáêà 
íîðìàòèâíî–ïðàâîâèõ ìåõàí³çì³â ³ ñòðàòåã³é ïî-
ë³òèêè, ñïðÿìîâàíèõ íà ðåàë³çàö³þ á³îñôåðîñó-
ì³ñíîãî áóä³âíèöòâà. Ñèñòåìàòè÷íèé îãëÿä ðîá³ò 
ð³çíèõ àâòîð³â äîçâîëÿº îêðåñëèòè ñó÷àñíèé ñòàí 
äîñë³äæåíü, âèçíà÷èòè äîñÿãíåííÿ, îáìåæåííÿ 
òà ïðîãàëèíè, ùî çàëèøàþòüñÿ àêòóàëüíèìè äëÿ 
ïîäàëüøèõ íàóêîâèõ ïîøóê³â ó ö³é ãàëóç³.

Ìåòîþ ñòàòò³ º îö³íêà âèãîä â³ä óïðîâàäæåííÿ 
åíåðãîåôåêòèâíèõ ³ ðåñóðñîçáåð³ãàþ÷èõ ð³øåíü 
ó á³îñôåðîñóì³ñíîìó æèòëîâîìó áóä³âíèöòâ³ òà 
àíàë³ç ¿õíüîãî âïëèâó íà åêîíîì³êó é äîâê³ëëÿ; 
íàóêîâå îá´ðóíòóâàííÿ ïðèíöèï³â ³ ìåõàí³çì³â 
ôîðìóâàííÿ òàêèõ áóä³âåëü íà îñíîâ³ ñèñòåìíî-
ãî àíàë³çó ¿õ òåõí³êî–åêîëîã³÷íèõ, àðõ³òåêòóðíî–
ïëàíóâàëüíèõ, ³íæåíåðíî–òåõíîëîã³÷íèõ òà ñîö³-
àëüíî–åêîíîì³÷íèõ õàðàêòåðèñòèê; âèçíà÷åííÿ 
âçàºìîçâ’ÿçê³â ì³æ ³ííîâàö³éíèìè òåõíîëîã³ÿìè, 
åêîëîã³÷íèìè ñòàíäàðòàìè òà óïðàâë³ííÿì æèò-
òºâèì öèêëîì; à òàêîæ îö³íêà òîãî, ÿê ö³ ð³øåííÿ 
ñïðèÿþòü ï³äâèùåííþ åíåðãîåôåêòèâíîñò³, ðà-
ö³îíàëüíîìó âèêîðèñòàííþ ðåñóðñ³â, çìåíøåí-
íþ åêîëîã³÷íîãî íàâàíòàæåííÿ òà ñòàëîìó ðîç-
âèòêó óðáàí³çîâàíèõ òåðèòîð³é.

Âèêëàä îñíîâíîãî ìàòåð³àëó. Ñó÷àñíèé åòàï 
ðîçâèòêó ñâ³òîâî¿ åêîíîì³êè õàðàêòåðèçóºòüñÿ 
çàãîñòðåííÿì åêîëîã³÷íèõ ïðîáëåì, çðîñòàííÿì 
ñïîæèâàííÿ åíåðãîðåñóðñ³â òà çíà÷íèì àíòðîïî-
ãåííèì íàâàíòàæåííÿì íà ïðèðîäí³ ñèñòåìè. Áó-
ä³âåëüíà ãàëóçü, íà ÷àñòêó ÿêî¿ ïðèïàäàº áëèçüêî 

including improved quality of life and reduced anthropogenic pressure on the environment.

Keywords. Energy efficiency, resource conservation, biosphere–compatible buildings, sustainable 
development, environmental safety, construction technologies, economic efficiency, building lifecycle 
management, environmental standards, urbanized environment.
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40 % ê³íöåâîãî åíåðãîñïîæèâàííÿ òà ïîíàä 36 % 
âèêèä³â ÑÎ2, º îäí³ºþ ç êëþ÷îâèõ ñôåð, ùî âèçíà-
÷àþòü ÿê³ñòü äîâê³ëëÿ òà ñò³éê³ñòü óðáàí³ñòè÷íîãî 
ðîçâèòêó. Ó öüîìó êîíòåêñò³ çðîñòàº àêòóàëüí³ñòü 
êîíöåïö³¿ á³îñôåðîñóì³ñíîãî áóä³âíèöòâà, ùî ïå-
ðåäáà÷àº ñòâîðåííÿ æèòëîâîãî ñåðåäîâèùà, ÿêå 
ì³í³ì³çóº âïëèâ íà åêîñèñòåìè, çàáåçïå÷óº ðàö³î-
íàëüíå âèêîðèñòàííÿ ðåñóðñ³â ³ ñïðèÿº çìåíøåí-
íþ åêñïëóàòàö³éíèõ âèòðàò.

Îäíèìè ç íàéâàæëèâ³øèõ õàðàêòåðèñòèê á³îñ-
ôåðîñóì³ñíèõ áóä³âåëü º åíåðãîåôåêòèâí³ñòü ³ 
ðåñóðñîçáåðåæåííÿ, ùî ôîðìóþòü ÿê åêîíîì³÷-
í³ ïåðåâàãè (ñêîðî÷åííÿ âèòðàò íà áóä³âíèöòâî 
òà åêñïëóàòàö³þ), òàê ³ åêîëîã³÷í³ âèãîäè (çìåí-
øåííÿ âèêèä³â, çíèæåííÿ ñïîæèâàííÿ ïðèðîäíèõ 
ðåñóðñ³â). Ö³ ôàêòîðè ìàþòü îñîáëèâå çíà÷åííÿ 
äëÿ êðà¿í, ùî ïåðåáóâàþòü ó ïðîöåñ³ ìîäåðí³çà-
ö³¿ æèòëîâîãî ôîíäó, âêëþ÷íî ç Óêðà¿íîþ, äå ð³-
âåíü åíåðãîâòðàò ó áóä³âëÿõ çàëèøàºòüñÿ îäíèì 
³ç íàéâèùèõ ó ªâðîï³.

Ïåðø çà âñå, ñë³ä íàãîëîñèòè, ùî ñó÷àñíèé áó-
ä³âåëüíèé ñåêòîð º îäíèì ³ç íàéá³ëüøèõ ñïîæè-
âà÷³â åíåðã³¿ ó ñâ³ò³. Çã³äíî ç äàíèìè ì³æíàðîäíèõ 
äîñë³äæåíü, áóä³âë³ ñïîæèâàþòü 30–40% çà-
ãàëüíîãî îáñÿãó åíåðã³¿ òà ôîðìóþòü ïîíàä 36% 
åíåðãåòè÷íèõ âèêèä³â CO2 [1]. Ó êðà¿íàõ ªÑ ñïî-
ñòåð³ãàºòüñÿ ïîñòóïîâå ï³äâèùåííÿ åôåêòèâíîñ-
ò³, îäíàê òåìïè ìîäåðí³çàö³¿ âñå ùå íåäîñòàòí³ 
äëÿ äîñÿãíåííÿ êë³ìàòè÷íèõ ö³ëåé.

Ïåðåõ³ä äî á³îñôåðîñóì³ñíîãî áóä³âíèöòâà äàº 
çìîãó ñêîðîòèòè òåïëîâå åíåðãîñïîæèâàííÿ íà 
45–60% ó ìîäåðí³çîâàíèõ áóä³âëÿõ, äî 70–90% 
ó ïàñèâíèõ áóäèíêàõ òà äî 95% ó ïîâí³ñòþ àâòî-
íîìíèõ ñïîðóäàõ [5]. Íèæ÷å íàâåäåíî ïîð³âíÿëü-
í³ ïîêàçíèêè (òàáë.1) åíåðãîåôåêòèâíîñò³ ð³ç-
íèõ òèï³â áóä³âåëü, ùî äåìîíñòðóþòü åêîíîì³÷í³ 
òà åêîëîã³÷í³ âèãîäè â³ä âïðîâàäæåííÿ åíåðãîî-
ùàäíèõ òåõíîëîã³é.

Àíàë³ç òàáëèö³ 1 ïîêàçóº, ùî ïåðåõîäè â³ä òðà-
äèö³éíîãî äî á³îñôåðîñóì³ñíîãî áóä³âíèöòâà 
çàáåçïå÷óþòü çíà÷íå çìåíøåííÿ åíåðãîñïî-
æèâàííÿ òà âèêèä³â CO2, à òàêîæ ïðîïîðö³éíå 

çðîñòàííÿ åêîíîì³¿ êîøò³â. Íàéá³ëüøèé åôåêò 
ñïîñòåð³ãàºòüñÿ ó ïàñèâíèõ ³ á³îñôåðîñóì³ñíèõ 
áóä³âëÿõ, äå çàâäÿêè êîìïëåêñíîìó çàñòîñóâàí-
íþ åíåðãîåôåêòèâíèõ ìàòåð³àë³â, ³íæåíåðíèõ 
ñèñòåì òà óïðàâë³ííÿ æèòòºâèì öèêëîì áóä³â-
ë³, äîñÿãàºòüñÿ ìàéæå ïîâíà àâòîíîìí³ñòü ³ ì³-
í³ìàëüíèé âïëèâ íà ì³ñüêå ñåðåäîâèùå. Öå ï³ä-
òâåðäæóº åôåêòèâí³ñòü êîìïëåêñíîãî ï³äõîäó äî 
ïðîåêòóâàííÿ òà ìîäåðí³çàö³¿ æèòëîâîãî ôîíäó.

Íàñòóïíèì âàæëèâèì àñïåêòîì º ðåñóðñîçáå-
ðåæåííÿ, ùî âêëþ÷àº âèá³ð ìàòåð³àë³â, åôåêòèâíå 
âèêîðèñòàííÿ âîäè òà çìåíøåííÿ áóä³âåëüíèõ â³ä-
õîä³â. Âèêîðèñòàííÿ ñó÷àñíèõ åíåðãîåôåêòèâíèõ 
òà âòîðèííèõ ìàòåð³àë³â äîçâîëÿº çíèçèòè âóãëå-
öåâèé ñë³ä áóä³âåëü íà 25–50%, à âèòðàòè íà æèò-
òºâèé öèêë – íà 10–20% [3]. Ñèñòåìè ïîâòîðíîãî 
âèêîðèñòàííÿ âîäè òà ñó÷àñí³ òåõíîëîã³¿ î÷èùåí-
íÿ çìåíøóþòü âîäîñïîæèâàííÿ íà 30–60% [8], à 
âïðîâàäæåííÿ ìåòîä³â óòèë³çàö³¿ òà ïåðåðîáêè â³ä-
õîä³â äîçâîëÿº ñêîðîòèòè ¿õ îáñÿã íà 50–80%.

Àíàë³ç òàáëèö³ 2 ïîêàçóº, ùî åêîëîã³÷íî áåç-
ïå÷í³ ìàòåð³àëè (CLT, ñîëîìà, åêîâàòà) ñóòòºâî 
çíèæóþòü âóãëåöåâèé ñë³ä ³ åíåðãîâèòðàòè, äîç-
âîëÿþòü ïîâòîðíî âèêîðèñòîâóâàòè ìàòåð³àëè òà 
ì³í³ì³çóþòü âîäîñïîæèâàííÿ. Òðàäèö³éí³ ìàòåð³à-
ëè, òàê³ ÿê áåòîí òà ñòàëü, õàðàêòåðèçóþòüñÿ âèñî-
êèìè ðåñóðñíèìè âèòðàòàìè, ùî ï³äêðåñëþº âàæ-
ëèâ³ñòü ïåðåõîäó íà ñó÷àñí³ åêîëîã³÷í³ ð³øåííÿ.

Ïîºäíàííÿ çàõîä³â ç åíåðãîåôåêòèâíîñò³ òà ðå-
ñóðñîçáåðåæåííÿ ñòâîðþº êîìïëåêñíèé åôåêò: 
çíà÷íî çìåíøóº åíåðãîñïîæèâàííÿ, îïòèì³çóº 
âèêîðèñòàííÿ ìàòåð³àë³â òà âîäè, çíèæóº âïëèâ 
íà äîâê³ëëÿ ³ ï³äâèùóº åêîíîì³÷íó åôåêòèâí³ñòü 
áóä³âåëü. Îäíàê äëÿ äîñÿãíåííÿ ïîâíî¿ á³îñôå-
ðîñóì³ñíîñò³ âàæëèâî ³íòåãðóâàòè â³äíîâëþâà-
í³ äæåðåëà åíåðã³¿ (ÂÄÅ), ùî äîçâîëÿº íå ëèøå 
ñêîðîòèòè ñïîæèâàííÿ âèêîïíèõ åíåðãîíîñ³¿â, à 
é çàáåçïå÷èòè åíåðãåòè÷íó àâòîíîìí³ñòü ñïîðóä.

Âèêîðèñòàííÿ ÂÄÅ ó áóä³âíèöòâ³ âêëþ÷àº âïðî-
âàäæåííÿ ñîíÿ÷íèõ ïàíåëåé, â³òðîâèõ òóðá³í, ãåî-
òåðìàëüíèõ ñèñòåì òà òåïëîâèõ íàñîñ³â, ùî äîçâî-
ëÿº çíà÷íî çíèçèòè ñïîæèâàííÿ òðàäèö³éíî¿ åíåðã³¿ 

Òèï áóä³âë³ Ñïîæèâàííÿ òåïëîâî¿ 
åíåðã³¿, êÂò·ãîä/ì²·ð³ê Ñêîðî÷åííÿ CO2 Åêîíîì³ÿ êîøò³â

Òðàäèö³éíà 180–240 0% 0%
Ìîäåðí³çîâàíà 90–120 30–40% 25–35%
Êëàñ À 50–70 60–70% 40–60%
Ïàñèâíà 15–30 80–90% 70–85%
Á³îñôåðîñóì³ñíà 5–15 90–95% 85–95%

Òàáëèöÿ 1. Ïîð³âíÿëüí³ ïîêàçíèêè åíåðãîåôåêòèâíîñò³ áóä³âåëü
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òà ñêîðîòèòè âèêèäè CO2. Çà äîñë³äæåííÿìè, ïîºä-
íàííÿ åíåðãîåôåêòèâíèõ ð³øåíü ³ç ÂÄÅ äîçâîëÿº 
ïîêðèòè äî 60–80% ð³÷íîãî åíåðãîñïîæèâàííÿ 
ñó÷àñíèõ æèòëîâèõ áóä³âåëü [1]. Íåîáõ³äíî çàçíà-
÷èòè, ùî ñàìå ïîºäíàííÿ åíåðãîåôåêòèâíèõ êîí-
ñòðóêö³é ³ â³äíîâëþâàíî¿ åíåðã³¿ çàáåçïå÷óº ìàêñè-
ìàëüíó àâòîíîìí³ñòü áóä³âåëü. Ïðîòÿãîì îñòàíí³õ 
ðîê³â ïîòóæí³ñòü äîìàøí³õ ñîíÿ÷íèõ ñèñòåì çðîñ-
ëà íà 18%, à òåïëîâ³ íàñîñè äåìîíñòðóþòü êîåô³-
ö³ºíò êîðèñíî¿ ä³¿ COP = 3–4.5 [2]

Âïðîâàäæåííÿ ÂÄÅ ìàº íå ëèøå òåõí³÷í³, à é 
åêîíîì³÷í³ ïåðåâàãè: çìåíøóºòüñÿ çàëåæí³ñòü 
â³ä öåíòðàë³çîâàíèõ åíåðãîìåðåæ, çíèæóºòüñÿ 
åêñïëóàòàö³éíà âàðò³ñòü áóä³âåëü, ï³äâèùóºòüñÿ 
ðåíòàáåëüí³ñòü ³íâåñòèö³é ó íîâå áóä³âíèöòâî òà 
ìîäåðí³çàö³þ ñòàðîãî æèòëîâîãî ôîíäó.

Äëÿ íàî÷íîãî ïîð³âíÿííÿ íàâåäåíî ïðèêëàä 
âïëèâó ð³çíèõ äæåðåë åíåðã³¿ íà åíåðãîñïîæè-
âàííÿ òà åêîíîì³÷íó åôåêòèâí³ñòü áóä³âåëü (òà-
áë. 3)

Àíàë³ç òàáëèö³ 3 ïîêàçóº, ùî íàéá³ëüøèé åôåêò 
äîñÿãàºòüñÿ ïðè êîìá³íîâàíîìó âèêîðèñòàíí³ äå-
ê³ëüêîõ äæåðåë ÂÄÅ, ùî äîçâîëÿº ñóòòºâî çíèçèòè 
åíåðãåòè÷íå íàâàíòàæåííÿ òà çàáåçïå÷èòè åêîíî-
ì³÷íó âèãîäó äëÿ ìåøêàíö³â. ²íòåãðàö³ÿ ÂÄÅ ó ïî-
ºäíàíí³ ç åíåðãîåôåêòèâíèìè òà ðåñóðñîçáåð³ãà-
þ÷èìè ð³øåííÿìè º êëþ÷îâèì åëåìåíòîì ñòðàòåã³¿ 
ñòàëîãî òà á³îñôåðîñóì³ñíîãî áóä³âíèöòâà.

Âïðîâàäæåííÿ á³îñôåðîñóì³ñíèõ áóä³âåëü-
íèõ ð³øåíü ìàº ñóòòºâèé åêîíîì³÷íèé åôåêò, ùî 
ïðîÿâëÿºòüñÿ íà ê³ëüêîõ ð³âíÿõ: çìåíøåííÿ åêñ-
ïëóàòàö³éíèõ âèòðàò, ï³äâèùåííÿ ðåíòàáåëüíîñò³ 

áóä³âåëüíèõ ³íâåñòèö³é, ñòèìóëþâàííÿ ëîêàëüíî¿ 
åêîíîì³êè òà ñòâîðåííÿ íîâèõ ðîáî÷èõ ì³ñöü.

Ïåðåõîäÿ÷è äî åêîíîì³÷íîãî âèì³ðó, ñë³ä â³ä-
çíà÷èòè, ùî ³íâåñòèö³¿ â åíåðãîåôåêòèâí³ñòü çà-
áåçïå÷óþòü âèñîêó îêóïí³ñòü: íà êîæåí âêëàäå-
íèé äîëàð åêîíîì³êà îòðèìóº 2–5 äîëàð³â ÑØÀ 
âèãîäè ó äîâãîñòðîêîâ³é ïåðñïåêòèâ³ [6].

Åíåðãîåôåêòèâí³ òà ðåñóðñîçáåð³ãàþ÷³ òåõíî-
ëîã³¿ äîçâîëÿþòü çíà÷íî ñêîðîòèòè ñïîæèâàííÿ 
åíåðãîðåñóðñ³â òà âîäè. Íàïðèêëàä, çàñòîñóâàí-
íÿ ïàñèâíèõ òà àâòîíîìíèõ áóä³âåëüíèõ ð³øåíü 
çíèæóº âèòðàòè íà îïàëåííÿ òà îõîëîäæåííÿ 
äî 70–95% ïîð³âíÿíî ç òðàäèö³éíèìè áóä³âëÿ-
ìè [5]. Äîäàòêîâî, ñèñòåìè óïðàâë³ííÿ æèòòºâèì 
öèêëîì áóä³âåëü äîçâîëÿþòü ïðîãíîçóâàòè òåõ-
í³÷íå îáñëóãîâóâàííÿ òà îïòèì³çóâàòè âèòðàòè íà 
ðåìîíò, ùî çàáåçïå÷óº äîâãîñòðîêîâó åêîíîì³þ 
êîøò³â äëÿ âëàñíèê³â òà åêñïëóàòàíò³â.

²íòåãðàö³ÿ ÂÄÅ, âèêîðèñòàííÿ âèñîêîåôåêòèâ-
íèõ ìàòåð³àë³â òà ðåñóðñîçáåð³ãàþ÷èõ òåõíîëîã³é 
ï³äâèùóþòü êàï³òàëüíó âàðò³ñòü òà ³íâåñòèö³éíó 
ïðèâàáëèâ³ñòü áóä³âåëü. Äîñë³äæåííÿ ïîêàçóþòü, 
ùî áóä³âë³ êëàñó «À» òà ïàñèâí³ áóäèíêè ìàþòü 
á³ëüøó ë³êâ³äí³ñòü íà ðèíêó íåðóõîìîñò³ òà øâèä-
øå îêóïàþòü ïî÷àòêîâ³ ³íâåñòèö³¿ çàâäÿêè íèçü-
êèì îïåðàö³éíèì âèòðàòàì òà âèñîêîìó ïîïèòó 
íà åêîëîã³÷íî áåçïå÷íå æèòëî [1, 3]. 

Âèêîðèñòàííÿ â³äíîâëþâàíèõ äæåðåë åíåðã³¿, 
òàêèõ ÿê ñîíÿ÷í³ ïàíåë³, ãåîòåðìàëüí³ òåïëîâ³ íà-
ñîñè òà â³òðîâ³ òóðá³íè, äîçâîëÿº çìåíøèòè çà-
ëåæí³ñòü â³ä öåíòðàë³çîâàíèõ åíåðãîìåðåæ, ùî 
îñîáëèâî àêòóàëüíî ó ðåã³îíàõ ç íåñòàá³ëüíèì 

Òàáëèöÿ 2. Ïîð³âíÿëüí³ õàðàêòåðèñòèêè ðåñóðñîñïîæèâàííÿ òà åêîëîã³÷íîãî âïëèâó 
áóä³âåëüíèõ ìàòåð³àë³â

Ìàòåð³àë
Âóãëåöåâèé ñë³ä, 

êã CO2/ì²
Åíåðãîâèòðàòè Âîäîñïîæèâàííÿ

Ìîæëèâ³ñòü ïîâ-
òîðíîãî âèêîðè-

ñòàííÿ
Áåòîí 250–350 Âèñîê³ Âèñîêå Íèçüêà
Ñòàëü 300–500 Âèñîê³ Ñåðåäíº Âèñîêà
Öåãëà 150–200 Ñåðåäí³ Ñåðåäíº Ñåðåäíÿ
CLT (êëåºíèé áðóñ) 40–80 Íèçüê³ Íèçüêå Âèñîêà
Ñîëîìà 10–30 Íèçüê³ Íèçüêå Âèñîêà
Åêîâàòà 20–40 Íèçüê³ Íèçüêå Âèñîêà

Òàáëèöÿ 3. Âïëèâ ³íòåãðàö³¿ ÂÄÅ íà ð³÷íå åíåðãîñïîæèâàííÿ òà åêîíîì³þ êîøò³â

Òèï äæåðåëà åíåðã³¿ ×àñòêà ïîêðèòòÿ 
ïîòðåá, % Çíèæåííÿ CO2, %

Åêîíîì³ÿ 
êîøò³â, %

Ñîíÿ÷í³ ïàíåë³ (PV) 30–50 25–40 20–35
Ãåîòåðìàëüí³ òåïëîâ³ íàñîñè 40–60 35–50 25–45
Â³òðîâ³ òóðá³íè 20–40 15–30 10–25
Êîìá³íîâàí³ ñèñòåìè (PV + ãåîòåðìàëüí³) 60–80 50–70 40–60
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ïîñòà÷àííÿì åíåðãîðåñóðñ³â. Êð³ì òîãî, ³íâåñòè-
ö³¿ ó ÂÄÅ çàáåçïå÷óþòü äîâãîñòðîêîâó åêîíîì³þ 
íà åíåðãîñïîæèâàíí³, à òàêîæ ìîæëèâ³ñòü ïðî-
äàæó íàäëèøêîâî¿ åëåêòðîåíåðã³¿ ó ìåðåæó, ùî 
ñòâîðþº äîäàòêîâèé äîõ³ä.

Âïðîâàäæåííÿ á³îñôåðîñóì³ñíèõ òåõíîëîã³é ó 
áóä³âíèöòâ³ ïîçèòèâíî âïëèâàº íà åêîíîì³êó íà 
ð³âí³ äåðæàâè òà ðåã³îí³â. Çíèæåííÿ åíåðãîñïî-
æèâàííÿ òà âèêèä³â CO2 ñêîðî÷óº âèòðàòè íà 
åíåðãåòèêó òà îõîðîíó äîâê³ëëÿ, à çàñòîñóâàííÿ 
ñó÷àñíèõ áóä³âåëüíèõ ìàòåð³àë³â ñòèìóëþº ðîç-
âèòîê ëîêàëüíî¿ ïðîìèñëîâîñò³ òà ñòâîðåííÿ íî-
âèõ ðîáî÷èõ ì³ñöü. Çà ï³äðàõóíêàìè, êîìïëåêñíå 
âïðîâàäæåííÿ á³îñôåðîñóì³ñíèõ òåõíîëîã³é ìî-
æå ñêîðîòèòè çàãàëüí³ âèòðàòè ì³ñò íà åíåðãåòè-
êó òà óïðàâë³ííÿ â³äõîäàìè íà 20–30% [8].

Äëÿ îö³íêè åêîíîì³÷íî¿ äîö³ëüíîñò³ âèêîðè-
ñòàííÿ á³îñôåðîñóì³ñíèõ ð³øåíü çàñòîñîâóþòü 
ìîäåëþâàííÿ æèòòºâîãî öèêëó áóä³âåëü (LCC, 
Life Cycle Costing). Öÿ ìåòîäèêà äîçâîëÿº âðà-
õîâóâàòè íå ëèøå ïåðâ³ñí³ êàï³òàëüí³ âèòðàòè, à 
é äîâãîñòðîêîâ³ âèòðàòè íà åíåðãîðåñóðñè, îá-
ñëóãîâóâàííÿ, ðåìîíò òà óòèë³çàö³þ ìàòåð³àë³â. 
Äîñë³äæåííÿ ïîêàçóþòü, ùî, íåçâàæàþ÷è íà âè-
ùó ïî÷àòêîâó âàðò³ñòü, áóä³âë³ ç âïðîâàäæåíèìè 
åíåðãîåôåêòèâíèìè òà ðåñóðñîçáåð³ãàþ÷èìè ð³-
øåííÿìè îêóïîâóþòü ³íâåñòèö³¿ âæå çà 7–12 ðî-
ê³â òà çàáåçïå÷óþòü ñòàá³ëüíó åêîíîì³þ ïðîòÿ-
ãîì íàñòóïíèõ 30–50 ðîê³â [2].

Ìåòîäèêà LCC íàäàº òàê³ ìîæëèâîñò³, ÿê:
• îö³íþâàòè ðåàëüíó åêîíîì³÷íó åôåêòèâí³ñòü 

áóä³âåëü òà òåõíîëîã³é;
• ïîð³âíþâàòè àëüòåðíàòèâí³ ð³øåííÿ: òðàäè-

ö³éí³, åíåðãîåôåêòèâí³ òà á³îñôåðîñóì³ñí³ áóä³âë³;
• ïëàíóâàòè ³íâåñòèö³¿ ç óðàõóâàííÿì äîâãî-

ñòðîêîâèõ âèòðàò òà åêîíîì³¿;
• ï³äòðèìóâàòè ñòðàòåã³¿ ñòàëîãî áóä³âíèöòâà, 

âðàõîâóþ÷è íå ëèøå ïî÷àòêîâ³ âèòðàòè, à é âè-
òðàòè ïðîòÿãîì äåñÿòèë³òü åêñïëóàòàö³¿.

Âïðîâàäæåííÿ á³îñôåðîñóì³ñíèõ áóä³âåëüíèõ ð³-
øåíü íå îáìåæóºòüñÿ åêîíîì³÷íèìè ïåðåâàãàìè – 
âîíè ìàþòü ñóòòºâèé âïëèâ íà äîâê³ëëÿ òà ñîö³àëü-
íó ñôåðó, ùî º êëþ÷îâèì äëÿ ñòàëîãî ðîçâèòêó ì³ñò.

Á³îñôåðîñóì³ñíå áóä³âíèöòâî ñóòòºâî çìåíøóº 
âèêèäè ïàðíèêîâèõ ãàç³â, ñïîæèâàííÿ åíåðã³¿ òà 
âîäè, à òàêîæ óòâîðåííÿ áóä³âåëüíèõ â³äõîä³â:

Åíåðãîåôåêòèâí³ áóä³âë³ çíèæóþòü ñïîæèâàí-
íÿ òåïëîâî¿ åíåðã³¿ íà 45–95%, çàëåæíî â³ä òè-
ïó êîíñòðóêö³¿ (ìîäåðí³çîâàí³, ïàñèâí³, àâòîíîìí³ 
áóä³âë³) [5]. 

Âèêîðèñòàííÿ â³äíîâëþâàíèõ äæåðåë åíåð-
ã³¿ äîçâîëÿº çìåíøèòè âèêèäè CO2 íà 50–70%, 
ñïðèÿþ÷è áîðîòüá³ ç³ çì³íîþ êë³ìàòó [1].

Ðàö³îíàëüíå âèêîðèñòàííÿ ðåñóðñ³â, òàêèõ ÿê 
âîäà òà áóä³âåëüí³ ìàòåð³àëè, çìåíøóº òèñê íà 
ïðèðîäí³ åêîñèñòåìè òà ñïðèÿº çáåðåæåííþ á³-
îð³çíîìàí³òòÿ, âîäîñïîæèâàííÿ – íà 30–60%, 
áóä³âåëüí³ â³äõîäè – íà 50–80% [7]

Êîìïëåêñíå çàñòîñóâàííÿ åíåðãîåôåêòèâíèõ 
ð³øåíü ³ ÂÄÅ ñòâîðþº ñèíåðãåòè÷íèé åôåêò, êî-
ëè åêîíîì³ÿ åíåðã³¿ ïîºäíóºòüñÿ ç³ ñêîðî÷åííÿì 
øê³äëèâèõ âèêèä³â ³ ðåñóðñíèõ âèòðàò.

Á³îñôåðîñóì³ñíå áóä³âíèöòâî ñïðèÿº ïîêðà-
ùåííþ ì³êðîêë³ìàòó òà ñàí³òàðíî–ã³ã³ºí³÷íèõ 
óìîâ ó ì³ñòàõ:

Âèêîðèñòàííÿ çåëåíèõ äàõ³â, ôàñàä³â òà çîí â³ä-
ïî÷èíêó çíèæóº òåìïåðàòóðó â ì³ñüêèõ àãëîìåðà-
ö³ÿõ ³ çìåíøóº åôåêò «ì³ñüêîãî òåïëîâîãî îñòðîâà».

Çìåíøåííÿ øóìîâîãî çàáðóäíåííÿ òà ïîë³ï-
øåííÿ ÿêîñò³ ïîâ³òðÿ ñïðèÿþòü ï³äâèùåííþ êîì-
ôîðòíîñò³ ïðîæèâàííÿ.

Ðàö³îíàëüíà îðãàí³çàö³ÿ ïðîñòîðó, âêëþ÷íî ç 
çåëåíèìè çîíàìè òà ³íôðàñòðóêòóðîþ äëÿ ï³-
øîõîä³â ³ âåëîñèïåäèñò³â, ñòèìóëþº çäîðîâèé 
ñïîñ³á æèòòÿ.

²íâåñòèö³¿ ó á³îñôåðîñóì³ñíå áóä³âíèöòâî ìà-
þòü ïîçèòèâíèé âïëèâ íà ñîö³àëüíó ñôåðó:

Ï³äâèùåííÿ êîìôîðòíîñò³ æèòëà: îïòèìàëüíà 
òåìïåðàòóðà, ÿê³ñòü ïîâ³òðÿ, ïðèðîäíå îñâ³òëåííÿ 
òà àêóñòè÷íèé êîìôîðò.

Äîñòóïí³ñòü åíåðã³¿ òà çíèæåííÿ âèòðàò äëÿ ìåø-
êàíö³â: ìåíø³ ðàõóíêè çà îïàëåííÿ òà åëåêòðîå-
íåðã³þ ïîêðàùóþòü ô³íàíñîâå ñòàíîâèùå ñ³ìåé.

Ñòèìóëþâàííÿ ì³ñöåâî¿ åêîíîì³êè: âïðîâà-
äæåííÿ åêîëîã³÷íèõ òåõíîëîã³é ñòâîðþº íîâ³ ðî-
áî÷³ ì³ñöÿ ó ñôåð³ áóä³âíèöòâà, åíåðãåòèêè òà 
åêîëîã³÷íîãî êîíñàëòèíãó. Ó áóä³âëÿõ ïîë³ïøó-
ºòüñÿ ì³êðîêë³ìàò, çíèæóºòüñÿ ð³âåíü øóìó íà 
30–40%, à ïîêàçíèêè çäîðîâ’ÿ òà ïðîäóêòèâ-
íîñò³ ìåøêàíö³â ï³äâèùóþòüñÿ íà 8–15% [8].

Ïîºäíàííÿ åêîíîì³÷íèõ, åêîëîã³÷íèõ òà ñîö³-
àëüíèõ ïåðåâàã çàáåçïå÷óº ñòàëèé ðîçâèòîê ì³ñò:

Ñêîðî÷åííÿ åíåðãîñïîæèâàííÿ òà âèêèä³â äîç-
âîëÿº ì³ñòàì àäàïòóâàòèñÿ äî ãëîáàëüíèõ êë³ìà-
òè÷íèõ çì³í.

Ðàö³îíàëüíå âèêîðèñòàííÿ ìàòåð³àë³â òà âîä-
íèõ ðåñóðñ³â çíèæóº ðèçèêè ¿õ äåô³öèòó ó ìàéáóò-
íüîìó.

Ï³äâèùóºòüñÿ ñîö³àëüíà ñò³éê³ñòü íàñåëåííÿ, ÿêå 
îòðèìóº êîìôîðòíå, áåçïå÷íå ³ äîñòóïíå æèòëî.
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Âèñíîâîê
Åêîíîì³÷í³ àñïåêòè âïðîâàäæåííÿ á³îñôåðîñó-

ì³ñíèõ ð³øåíü äåìîíñòðóþòü, ùî ö³ òåõíîëîã³¿ íå 
ëèøå ñïðèÿþòü ñòàëîìó ðîçâèòêó òà çíèæåííþ 
åêîëîã³÷íîãî íàâàíòàæåííÿ, àëå é º âèã³äíèìè 
ç ô³íàíñîâî¿ òî÷êè çîðó äëÿ ³íâåñòîð³â, âëàñíè-
ê³â áóä³âåëü òà äåðæàâè. Ïîºäíàííÿ åíåðãîåôåê-
òèâíîñò³, ðåñóðñîçáåðåæåííÿ òà ³íòåãðàö³¿ ÂÄÅ 
ñòâîðþº ñèíåðãåòè÷íèé åôåêò, ÿêèé çàáåçïå÷óº 
äîâãîñòðîêîâó åêîíîì³÷íó ñò³éê³ñòü òà îêóïí³ñòü 
³íâåñòèö³é ó æèòëîâó òà êîìåðö³éíó íåðóõîì³ñòü.

Åêîëîã³÷í³ òà ñîö³àëüí³ âèãîäè á³îñôåðîñóì³ñíîãî 
áóä³âíèöòâà âêëþ÷àþòü ñóòòºâå çíèæåííÿ åêîëîã³÷-
íîãî íàâàíòàæåííÿ, ïîêðàùåííÿ óìîâ ïðîæèâàííÿ 
òà ï³äòðèìêó ñîö³àëüíî¿ ñòàá³ëüíîñò³. Âèêîðèñòàííÿ 
³ííîâàö³éíèõ òåõíîëîã³é, åíåðãîåôåêòèâíèõ ìàòå-
ð³àë³â òà ÂÄÅ äîçâîëÿº ïîºäíàòè åêîíîì³÷íó âèãîäó 
ç åêîëîã³÷íîþ òà ñîö³àëüíîþ åôåêòèâí³ñòþ, ùî ðî-
áèòü òàê³ ïðîºêòè ñòðàòåã³÷íî âàæëèâèìè äëÿ ñòàëî-
ãî ðîçâèòêó óðáàí³çîâàíèõ òåðèòîð³é.

Ó ñó÷àñíèõ óìîâàõ, êîëè äëÿ Óêðà¿íè ñòàëè îñî-
áëèâî àêòóàëüíèìè ïèòàííÿ åíåðãåòè÷íî¿ áåç-
ïåêè, åêîíîì³¿ ðåñóðñ³â ³ â³äáóäîâè çðóéíîâàíî¿ 
³íôðàñòðóêòóðè, âïðîâàäæåííÿ á³îñôåðîñóì³ñ-
íèõ, åíåðãîåôåêòèâíèõ òà ðåñóðñîçáåð³ãàþ÷èõ 
ð³øåíü íàáóâàº êðèòè÷íîãî çíà÷åííÿ. Íàø àíà-
ë³ç ïîêàçóº, ùî òàê³ ð³øåííÿ – öå íå ëèøå ïèòàí-
íÿ åêîëîã³¿ àáî ìîäåðíîãî àðõ³òåêòóðíîãî òðåíäó, 
à é âàæëèâèé åëåìåíò ñòðàòåã³¿ ñò³éêîãî ðîçâèòêó 
òà âèæèâàííÿ â óìîâàõ êðèçè.

Ñüîãîäí³ â Óêðà¿í³ ä³þòü íîâ³ íîðìàòèâè åíåð-
ãîåôåêòèâíîñò³ äëÿ áóä³âåëü, çîêðåìà ñòàíäàðò 
«áóä³âë³ ç ìàéæå íóëüîâèì ñïîæèâàííÿì åíåðã³¿» 
(ÍÇÅÁ), ùî ï³äâèùóº âèìîãè äî ïðîºêòóâàííÿ òà 
ðåêîíñòðóêö³é [11]. 

Ç îãëÿäó íà ðóéíóâàííÿ åíåðãåòè÷íî¿ ³íôðà-
ñòðóêòóðè, ïåðåáî¿ ç ïîñòà÷àííÿì òåïëà é åëåê-
òðîåíåðã³¿, åíåðãîåôåêòèâí³ òà àâòîíîìí³ áóä³âë³ 
ìîæóòü ñòàòè êðèòè÷íîþ ï³äìîãîþ äëÿ çìåíøåí-
íÿ åíåðãîçàëåæíîñò³ íàñåëåííÿ òà ï³äâèùåííÿ 
æèòòºñò³éêîñò³ æèòëîâîãî ôîíäó.

Äåìîíñòðàòèâíèì º ïðèêëàä ìàñøòàáíî¿ òåð-
ìîìîäåðí³çàö³¿ êîìóíàëüíèõ ³ ãðîìàäñüêèõ áó-
ä³âåëü: 2023–2024 ðîêàõ ì³æíàðîäí³ ô³íàíñî-
â³ ³íñòèòóö³¿ (çîêðåìà European Investment Bank) 
âèä³ëèëè ì³ëüéîíè ºâðî íà åíåðãîîùàäí³ ðåìîí-
òè øê³ë, ë³êàðåíü ³ äèòÿ÷èõ çàêëàä³â ó ðåã³îíàõ, ùî 
çàçíàëè çíà÷íèõ ðóéíóâàíü [12].

Ïîäàëüøèé ðîçâèòîê òàêèõ ³í³ö³àòèâ ï³äòðèìóº 
ïîë³òèêà äåðæàâè: ðåàë³çîâàíî ö³ëüîâó ïðîãðà-

ìó òåðìîìîäåðí³çàö³¿ æèòëîâîãî ôîíäó äî 2030 
ðîêó, ùî ïåðåäáà÷àº ô³íàíñîâó ï³äòðèìêó ÎÑÁÁ, 
ìóí³öèïàë³òåò³â òà âïðîâàäæåííÿ ñó÷àñíèõ ìàòå-
ð³àë³â ³ òåõíîëîã³é [13].

Åíåðãîåôåêòèâí³ñòü ³ ðåñóðñîçáåðåæåííÿ º 
ôóíäàìåíòàëüíèìè õàðàêòåðèñòèêàìè á³îñôå-
ðîñóì³ñíèõ áóä³âåëü, ùî âèçíà÷àþòü ¿õí³é âíåñîê ó 
åêîíîì³÷íèé ðîçâèòîê òà îõîðîíó äîâê³ëëÿ. Óïðî-
âàäæåííÿ ñó÷àñíèõ ìàòåð³àë³â, ³íæåíåðíèõ ð³øåíü 
òà àðõ³òåêòóðíèõ ï³äõîä³â äîçâîëÿº ñóòòºâî çíèçè-
òè åíåðãîñïîæèâàííÿ, çàáåçïå÷èòè ðàö³îíàëüíå 
âèêîðèñòàííÿ ïðèðîäíèõ ðåñóðñ³â òà ïîêðàùèòè 
åêîëîã³÷íó ñèòóàö³þ â óðáàí³çîâàíèõ òåðèòîð³ÿõ.

Ó êîíòåêñò³ êë³ìàòè÷íèõ, åíåðãåòè÷íèõ, à òàêîæ 
â³éñüêîâèõ âèêëèê³â á³îñôåðîñóì³ñíå áóä³âíèö-
òâî íàáóâàº íå ïðîñòî àêòóàëüíîñò³, à ñòàº ñòðà-
òåã³÷íîþ íåîáõ³äí³ñòþ äëÿ Óêðà¿íè. Öå – øëÿõ äî 
åíåðãåòè÷íî¿ íåçàëåæíîñò³, åêîëîã³÷íî¿ áåçïå-
êè, ñîö³àëüíî¿ ñòàá³ëüíîñò³ ³ ã³äíîãî ìàéáóòíüîãî. 
Ðåàë³çàö³ÿ ïîä³áíèõ ïðîºêò³â – öå íå ëèøå âíå-
ñîê ó ñó÷àñíó áóä³âåëüíó ïðàêòèêó, àëå é ðåàëü-
íèé âíåñîê ó â³äáóäîâó òà ñò³éê³ñòü äåðæàâè, ¿¿ 
ãðîìàä ³ ì³ñò.

Îòæå, á³îñôåðîñóì³ñíå æèòëîâå áóä³âíèöòâî º 
îäíèì ³ç íàéåôåêòèâí³øèõ íàïðÿì³â ïåðåõîäó äî 
ñòàëîãî ðîçâèòêó, ùî ïîºäíóº åêîíîì³÷íó ðàö³î-
íàëüí³ñòü ç åêîëîã³÷íîþ â³äïîâ³äàëüí³ñòþ. 

Ñïèñîê âèêîðèñòàíèõ äæåðåë:
1.  Æóñü Î., Ãóéâàí Ê. (2025). Ðåñóðñîçáåðåæåííÿ 

â áóä³âíèöòâ³: åíåðãîåôåêòèâí³ ï³äõîäè òà åêîíîì³÷íà 
äîö³ëüí³ñòü. Åêîíîì³êà òà ñóñï³ëüñòâî, (72). https://
doi.org/10.32782/2524–0072/2025–72–25

2. Ðàòóøíÿê Ã.Ñ., Á³êñ Þ.Ñ., Ëÿëþê À.Î. 2022. Îðãàí³-
çàö³éíî–òåõíîëîã³÷í³ ÷èííèêè âïëèâó íà åíåðãîåôåê-
òèâí³ñòü îãîðîäæóâàëüíèõ êîíñòðóêö³é áóä³âåëü. Íàó-
êîâî–òåõí³÷íèé æóðíàë «Ñó÷àñí³ òåõíîëîã³¿, ìàòåð³àëè 
³ êîíñòðóêö³¿ â áóä³âíèöòâ³». DOI 10.31649/2311–
1429–2022–2–203–210/

3. Ì.Ñ. Ëåìåøåâ, Î.Â. Õðèñòè÷, Ê.Ê. Ëåì³øêî. Åêîëî-
ã³÷íî åôåêòèâí³ áóä³âåëüí³ ìàòåð³àëè äëÿ òåïëîìîäåð-
í³çàö³¿ áóä³âåëü. Ñó÷ÒåõÁóä³â., âèï.27, âèï.2, ñ.52–61, 
Ãðóä 2020. DOI https://doi.org/10.31649/2311–
1429–2019–2–52–61

4. Áîíäàðåíêî Î.². Îñîáëèâîñò³ àðõ³òåêòóðíîãî ôîð-
ìîóòâîðåííÿ åíåðãîåôåêòèâíèõ áàãàòîïîâåðõîâèõ 
áóä³âåëü / Î.². Áîíäàðåíêî // Óêðà¿íñüêèé æóðíàë áó-
ä³âíèöòâà òà àðõ³òåêòóðè. – 2024. – ¹ 3. – Ñ. 75–83. 
DOI: 8/J.BPSACEA.2312.040624.75.1061. http://
uajcea.pgasa.dp.ua/article/view/309173



ÌÀÊÐÎÅÊÎÍÎÌ²×Í² ÀÑÏÅÊÒÈ ÑÓ×ÀÑÍÎ¯ ÅÊÎÍÎÌ²ÊÈ

58

5. Ïðåäóí Ê., Âîéíàëîâè÷ Â., Ãóë³ºâ Ä. (2023). Ï³ä-
âèùåííÿ åíåðãåòè÷íî¿ åôåêòèâíîñò³ òà á³îñôåðîñó-
ì³ñíîñò³ áóä³âåëü ³ ñïîðóä â Óêðà¿í³. Ì³ñòîáóäóâàííÿ òà 
òåðèòîð³àëüíå ïëàíóâàííÿ, (84), 263–275. https://
doi.org/10.32347/2076–815x.2023.84.263–275 

6. 6. Ñåðäþê Â.Ð., Áàóìàí Ê.Â. 2022 Ïð³îðèòåòè 
ó âèêîðèñòàíí³ âèêîïíèõ âèä³â ïàëèâà òà óòðèìàíí³ 
æèòëîâîãî ôîíäó. Íàóêîâî–òåõí³÷íèé æóðíàë «Ñó÷àñ-
í³ òåõíîëîã³¿, ìàòåð³àëè ³ êîíñòðóêö³¿ â áóä³âíèöòâ³» DOI 
10.31649/2311–1429–2022–1–211–221

7. 7. Àðóòþíÿí ².À., Æàì³ëîâ Î.Ä., Âåðåì³é, Ã.ª. 
(2023). Åíåðãîåôåêòèâíà ïîë³òèêà â öèâ³ëüíîìó áóä³â-
íèöòâ³: ìîæëèâîñò³ òà ïåðñïåêòèâè çàñòîñóâàííÿ. Ìîñ-
òè òà òóíåë³: òåîð³ÿ, äîñë³äæåííÿ, ïðàêòèêà, (23), 17–27. 
https://doi.org/10.15802/bttrp2023/281075

8. Õàë³íà, Â. (2024). Åíåðãîåôåêòèâí³ñòü áóä³âåëü 
ÿê ñêëàäîâà ñòàëîãî ðîçâèòêó «ðîçóìíèõ» ì³ñò: ñâ³òî-
âèé äîñâ³ä òà ïðàêòèêà âïðîâàäæåííÿ . Åêîíîì³êà òà 
ñóñï³ëüñòâî, (59). https://doi.org/10.32782/2524–
0072/2024–59–96

9. Hafez F.S., Sa’di B., Safa–Gamal M., Taufiq–Yap Y.H., 
Alrifaey M., Seyedmahmoudian M., Stojcevski A., Horan 
B., Mekhilef S. (2023). Energy efficiency in sustainable 
buildings: à systematic review with taxonomy, challenges, 
motivations, methodological aspects, recommendations, 
and pathways for future research. Energy Strategy 
Reviews, 45, 101013. https://doi.org/10.1016/j.
esr.2022.101013

10. Chen L., Hu Y., Wang R., Li X., Chen Z., Hua J., Osman 
A. I., Farghali M., Huang L., Li J., Dong L., Rooney D.W., 
Yap P.–S. (2024). Green building practices to integrate 
renewable energy in the construction sector: A review. 
Environmental Chemistry Letters, 22(2), 751–784. 
https://doi.org/10.1007/s10311–023–01675–2

11. Çàêîí Óêðà¿íè «Ïðî ì³ñöåâå ñàìîâðÿäóâàííÿ 
â Óêðà¿í³» (Â³äîìîñò³ Âåðõîâíî¿ Ðàäè Óêðà¿íè (ÂÂÐ), 
1997, ¹ 24, ñò.170). Äîêóìåíò 280/97–ÂÐ, ÷èííèé, 
ïîòî÷íà ðåäàêö³ÿ – Ðåäàêö³ÿ â³ä 31.10.2025, ï³äñòà-
âà – 4510–²Õ. URL: https://zakon.rada.gov.ua/laws/
show/280/97–%D0%B2%D1%80#Text 

12. Óêðà¿íñüêèé âèðîáíèê ãíó÷êîãî ïàêîâàííÿ Tatrafan 
îòðèìóº êðåäèò ó ðîçì³ð³ €3,1 ì³ëüéîíà â³ä Piraeus Bank 
Ukraine çà ï³äòðèìêè ³íñòðóìåíòó ðîçïîä³ëó ðèçèê³â ªÁÐÐ 
(EBRD Risk Sharing Facility). Îïóáë³êîâàíî 15 ëèñòîïàäà 
2021 ðîêó ðåäàêö³ºþ EuropaWire PR Editors.

13. Îëåêñ³é Ìåëüíèê. 16 ëèïíÿ 2025 ðîêó Êàá³-
íåò Ì³í³ñòð³â çàòâåðäèâ Ïðîãðàìó òåðìîìîäåðí³çà-
ö³¿ æèòëîâîãî ôîíäó äî 2030 ðîêó ç ìåòîþ çìåíøåí-
íÿ ñïîæèâàííÿ åíåðã³¿. https://finway.com.ua/en/
cabinet–ministers–approves–housing–thermal

References:
1. Zhus, O., Huivan, K. (2025). Resource conservation 

in construction: Energy–efficient approaches and eco-
nomic feasibility. Economics and Society, (72). https://
doi.org/10.32782/2524–0072/2025–72–25

2. Ratushniak, H. S., Biks, Yu. S., Lialiuk, A. O. (2022). 
Organizational and technological factors influencing the 
energy efficiency of building envelope structures. Scien-
tific and Technical Journal «Modern Technologies, Ma-
terials and Structures in Construction». https://doi.
org/10.31649/2311–1429–2022–2–203–210

3. Lemeshev, M. S., Khrystych, O. V., Lemishko, K. K. 
(2020). Environmentally efficient building materials for 
thermal modernization of buildings. Modern Technolo-
gies, Materials and Structures in Construction, 27(2), 
52–61. https://doi.org/10.31649/2311–1429–
2019–2–52–61

4. Bondarenko O.I. (2024). Features of architec-
tural form–making in energy–efficient high–rise 
buildings. Ukrainian Journal of Civil Engineering and 
Architecture, (3), 75–83. https://doi.org/8/J.BPSA-
CEA.2312.040624.75.1061

5. Predun K., Voynalovych V., Huliiev D. (2023). Im-
proving the energy efficiency and biosphere compatibil-
ity of buildings and structures in Ukraine. Urban Planning 
and Territorial Development, (84), 263–275. https://
doi.org/10.32347/2076–815x.2023.84.263–275

6. Serdiuk V.R., Bauman K.V. (2022). Priorities in the 
use of fossil fuels and maintenance of the housing stock. 
Scientific and Technical Journal «Modern Technologies, 
Materials and Structures in Construction». https://doi.
org/10.31649/2311–1429–2022–1–211–221

7. Arutiunian I.A., Zhamilov O.D., Veremii H.Ye. (2023). 
Energy–efficient policy in civil engineering: Opportunities 
and prospects for implementation. Bridges and Tunnels: 
Theory, Research, Practice, (23), 17–27. https://doi.
org/10.15802/bttrp2023/281075

8. Khalina V. (2024). Building energy efficiency as a com-
ponent of sustainable development of smart cities: Glob-
al experience and implementation practices. Economics 
and Society, (59). https://doi.org/10.32782/2524–
0072/2024–59–96

9. Hafez F.S., Sa’di B., Safa–Gamal M., Taufiq–Yap Y.H., 
Alrifaey M., Seyedmahmoudian M., Stojcevski A., Horan 
B., Mekhilef S. (2023). Energy efficiency in sustainable 
buildings: à systematic review with taxonomy, challeng-
es, motivations, methodological aspects, recommenda-
tions, and pathways for future research. Energy Strate-
gy Reviews, 45, 101013. https://doi.org/10.1016/j.
esr.2022.101013



ÌÀÊÐÎÅÊÎÍÎÌ²×Í² ÀÑÏÅÊÒÈ ÑÓ×ÀÑÍÎ¯ ÅÊÎÍÎÌ²ÊÈ

59

10. Chen L., Hu Y., Wang R., Li X., Chen Z., Hua J., Os-
man A.I., Farghali M., Huang L., Li J., Dong L., Rooney D. 
W., Yap P.–S. (2024). Green building practices to in-
tegrate renewable energy in the construction sector: à 
review. Environmental Chemistry Letters, 22(2), 751–
784. https://doi.org/10.1007/s10311–023–
01675–2

11. Law of Ukraine «On Local Self–Government in 
Ukraine» (Bulletin of the Verkhovna Rada of Ukraine, 
1997, No. 24, Article 170). Document 280/97–VR, in 
force, current version – Version as of 31.10.2025, based 
on Act No. 4510–IX. URL: https://zakon.rada.gov.ua/
laws/show/280/97–%D0%B2%D1%80#Text

12. Ukrainian producer of flexible packaging Tatra-
fan takes €3.1 million loan from Piraeus Bank Ukraine 
backed by EBRD Risk Sharing Facility Posted on 15, No-
vember 2021 by EuropaWire PR Editors.

13. Oleksii Melnyk. July 16, 2025 Cabinet of Ministers 
Approves Housing Thermal Modernization Program 
Until 2030 to Reduce Energy Consumption

14. https://finway.com.ua/en/cabinet–ministers–
approves–housing–thermal

Äàí³ ïðî àâòîðà

Íàçâàíîâ Äåíèñ Â³òàë³éîâè÷,

àñï³ðàíò Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó áó-

ä³âíèöòâà ³ àðõ³òåêòóðè, Êè¿â, Óêðà¿íà

ORCID: https://orcid.org/0009–0008–8149–9400

e–màil: d.creatoor@gmail.com

Data about the author

Denys Nazvanov,

PhD student at Kyiv National University of Construction 

and Architecture, Kyiv, Ukraine

e–màil: d.creatoor@gmail.com

Íàäõîäæåííÿ ñòàòò³ äî ðåäàêö³¿ 02.12.2025 
Ïðèéíÿòî äî äðóêó 12.12.2025 

Îïóáë³êîâàíî 30.12.2025


