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EKOHOMIYHI ®AKTOPU TA IHCTUTYLIAHI
APAUBEPU PO3BUTKY AJUTUBHUX TEXHOJOI'TA
Y BYAIBEJIBHIN I'AJTY31

ECONOMIC FACTORS AND INSTITUTIONAL
DRIVERS OF ADDITIVE TECHNOLOGIES DEVELOPMENT
IN THE CONSTRUCTION INDUSTRY

AHoTanisi. Y cTarTi IOCHiKEHO eKOHOMIYHI (haKTopu Ta iHCTUTYHiHHI qpailBepr pO3BUTKY aJUTHBHHX TEX-
HOJOTiH y OyAiBenbHIN ramysi B yMOBax TeXHOJIOTIUHOI TpaHcdopmarii cBiToBoi ekoHOMiKH. OOIPyHTOBAHO, II0
CYYacHHU PO3BUTOK OYIiBHUIITBA XapaKTEPU3YETHCS CTPYKTYPHUMHU AUCIPOTIOPIIISIMHU, 30KpeMa HU3bKUMH TEMITa-
MU 3pOCTaHHS MPOTYKTUBHOCTI MpAaIli, BACOKOIO TPYAOMICTKICTIO IPOIECIB Ta 3HAYHUMU BUTPATaMH MaTepialbHIX
pecypciB. Y X yMOBaxX aIUTHBHI TEXHOIOTI] PO3IISLIAIOTECS SIK OUH 13 KIIFOYOBHX 1HCTPYMEHTIB TEXHOJIOTIIHOT
MoziepHizalii GyiBesbHOi iHxycTpii. [IpoanalisoBaHO MAKPOCKOHOMIYHI IIEPelyMOBH MOUIMPEHHs aIHTHBHUX TEX-
HOJIOTIH, 30KpeMa IM0GaIbHHIA IOIHT Ha XKUTIIOBY Ta IHPPaCTPyKTypHY 3a0y10BY, AediluT KBaipikoBaHOi poGodoi
CHIIH Ta TIOCHJICHHS €KOJIOTTYHIX BUMOT [0 Oy[iBeNbHOI MisbHOCTI. BU3HAYCHO MEPCIICKTHBH 3aCTOCYBAHHS a/1i-
THUBHHX TEXHOJIOTIH y MPOIIeCi BiHOBICHHS OyIiBeIbHOI ray3i YKpaiHu B KOHTEKCTI MICIIBOEHHOT PEKOHCTPYKIIii
JKUTIIOBOT Ta COLIAIBHOIT iIHPPACTPYKTYPH.

KuiouoBi ci1oBa: aguTHUBHI TEXHOJIOTI], EKOHOMIiKa OyMiBENBHOI Taily3i, IHCTUTYIIHHI JIpaiiBepH 1HHOBAIIN,
€KOHOMIYHA e(DeKTHBHICTH OyIIBHUIITBA, IHHOBAIlIHHHI PO3BUTOK OyIiBHHUIITBA, IHBECTHUIIIT B OyTiBEJIbHI TEXHOJIOTIT,
nugposa TpaHcopmartis OymiBauTBa, Construction 4.0.

Summary. The purpose of the study is to identify and analyze the key economic factors and institutional
drivers influencing the development of additive technologies in the construction industry under conditions of
technological transformation and digitalization of the global economy. The methodological basis of the research
includes systemic, institutional and economic approaches to the analysis of technological innovation in the
construction sector. Methods of scientific abstraction, comparative analysis, structural-functional analysis and
synthesis were applied. The study also relies on the generalization of international analytical reports, statistical
data and case studies of additive construction technologies implementation. The research demonstrates that the
construction industry currently faces a number of structural challenges, including low productivity growth, high
labor intensity and significant material consumption. These factors create economic conditions that stimulate the
introduction of innovative technologies in construction. The study identifies the key drivers of additive technologies
diffusion, such as the global housing deficit, shortage of qualified labor, increasing environmental requirements
and the rapid growth of the global additive manufacturing market. It is established that the use of construction 3D
printing technologies can significantly reduce construction time, minimize material waste and improve productivity.
The study also analyzes investment characteristics and cost structures of additive construction projects, highlighting
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their long-term economic benefits. The scientific novelty of the study lies in the comprehensive identification and
systematization of economic and institutional determinants of additive technologies development in the construction
sector. The research provides a conceptual framework explaining the interaction between technological innovation,
regulatory environment and economic efficiency within the paradigm of Construction 4.0. The results of the
study can be used for the development of strategic approaches to technological modernization of the construction
industry, as well as for the formation of public policies aimed at supporting innovative construction technologies.
In addition, the research findings may contribute to the development of economic mechanisms for the implementation
of additive construction technologies in large-scale infrastructure and housing projects. The study concludes that
additive technologies represent a promising direction for increasing efficiency and sustainability in the construction
industry. Their integration into the digital ecosystem of construction processes creates conditions for the formation
of a new economic model of construction production. The implementation of additive technologies may also play

an important role in accelerating post-war reconstruction and infrastructure development.
Keywords: additive technologies, construction industry economics, institutional drivers of innovation, economic
efficiency of construction, innovation-driven development of construction, investment in construction technologies,

digital transformation of construction, Construction 4.0.

IocranoBka mnpo0jeMu. bymiBenpHa Tady3b
€ OITHUM 13 HAHOUTBITINIX CEKTOPIB CBITOBOI €KOHOMIKH,
(hopMytoun 3HaYHYy 4YaCTKy IJI00ATBFHOTO BaJOBOTO
BHYTPIIIHBOTO TPOAYKTYy Ta 3a0e3Medyroud Macii-
TabHy 3aifHATICTP HaceNeHHA. BomHouac cydacHHi
CTaH PO3BUTKY OyMIBHHUIITBA XapaKTEPU3YETHCS CHC-
TEMHUMH CTPYKTYPHHUMH JUCHPOIIOPIIISIMH, 30KpeMa
HU3BKOIO JUHAMIKOIO 3pPOCTaHHS TPOAYKTHBHOCTI
Tipaili, 0OMEXSHUM PiBHEM 1HBECTHITIH Y TOCITIHKESHHS
Ta po3poOKH, PparMEHTOBAHOIO CTPYKTYPOIO PHUHKY
Ta BUCOKOIO 3aJISKHICTIO BiJl TPYIOMICTKHX TEXHOJIO-
TIYHUX TPOIECiB. Y CYKYITHOCTI 1i (paKTOPH 3yMOB-
JIIOIOTh TIBUIIEHHS BapTOCTI OYIIBENFHUX MPOEK-
TiB, 30UTBIIIEHHS TEPMIHIB iX peami3aiii Ta 3HIWKESHHS
e(heKTHUBHOCTI BUKOPHCTAHHS PECYPCIB y Tay3i.

JlonaTkoBHM BUKJIMKOM BHCTYINA€ 3pOCTaHHS
[100aJIbHOTO TIOMUTY Ha JOCTYMHE XUTIO Ta iH(]-
PacTpyKTypHI 00’ €KTH, IO CYyMPOBOMKYETHCS Aedi-
IMTOM KBaJli(hikoBaHOT poOOYOT CHIIM W TTOCUIICHHSIM
€KOJIOTIYHUX BHMOT JI0 OYyIiBHHIITBA. Y IMX YMOBax
TpanuIiHI MEeToau opraHizaii OymiBeITsHOTO TPO-
Iecy Iemalli 4acTillle BHUSBISIOTHCS HEIOCTAaTHIMHU
IUTs 3a0e3redeHHs] HeoOXiIHUX TEeMITiB Ta MacIiTa-
0iB pO3BHUTKY rany3i. BimmoBimHO, aKTyami3yeThCs
moTpeda y BIPOBAHKCHHI TEXHOJOTIYHUX PIIICHB,
3ATHAX CYTTEBO MiJBHITUTH MPOTYyKTHBHICTH, CKO-
POTHTH BUTpAaTH MaTepiajiB i 3MCHIIUTH TPUBAJICTh
OyIiBHHIITBA.

OnauM 13 HaWOIBII TEPCIIEKTUBHUX HAIPSIMIiB
TEXHOJOTIgHOi TpaHcdopmarlii OyIiBHHIITBA BUCTY-
MMaf0Th ATUTHUBHI TEXHOJOTIl, SIKI iHTeryIOTBCH
y HII/IpHII/II/I KOHTEKCT L pOBi3alii ramysi ta KOHIem-
nii Construction 4.0. Ix BIPOBAKEHHS CYTPOBODKY-
€TbCs POPMYBaHHIM HOBUX €EKOHOMIYHHAX MEXaHI3MIB
IHHOBAITIHHOTO PO3BUTKY, IIIO TOB’s3aHI 3 IHBECTH-
MIHHAMHA YMOBaMH, IHCTUTYIIMHAM CEPEIOBHINEM Ta
PETYASTOPHUMH CTUMYJIaMH. Y 3B’SI3Ky 3 IIHM OCO-
OJMBO1 aKTyaJ IhbHOCTI HaOyBae MOCHIIKEHHS €KOHO-
MiYHUX (aKTOpIB Ta IHCTUTYIIHHUX IpaiBEpiB poO3-
BHUTKY aJNTHBHUX TEXHOJIOTIH y OyIiBeNIbHIN ramysi,
10 Ma€ BaKJIMBE 3HAYECHHS SIK [Tl PO3BUTKY HAYKO-
BHIX MIIXOIB IO TEXHOJOTIYHOI MoepHi3alii OyiB-
HHUIITBA, TaK 1 I GOpMyBaHHS ¢(hEKTUBHOI MO THKH
IHHOBAITIHHOTO PO3BHUTKY TaIy3i.
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AHaJti3 ocTaHHIX aochaigkeHb i myOsaikaniii.
[Ipobnemarnka TEXHONOTIYHOI MOJEpHi3amii Oymi-
BEJIHHOI raTy3i Ta MOIIYKYy €KOHOMIYHHAX MeXaHi3MiB
migBUIIEHHS 11 e()EeKTUBHOCTI aKTHBHO pPO3pOO0IIA-
€TBCS y Cy4acHil HayKoBiH JiTepatypi. ¥ gociikeH-
Hix ®. bap6o3u, JIx. Boernena, 5. Mimke Ta iH.
00TpYHTOBAHO, 110 OYAIBHUIITBO HAJIEXKUTH JIO CEKTO-
PiB €KOHOMIKH 3 HaWHM)KYMMHU TEMIIAMH 3POCTAHHS
MPOAYKTUBHOCTI, 110 3yMOBIIOE HEOOXiHICTh Tepe-
XOIy A0 HOBOi TEXHOJIOTIYHOI MapagurMu PO3BUTKY
ranysi [1]. [loganpmuii po3BUTOK Li€l NpOOIEMAaTHKH
npeacraBieHuid y poborax excreptiB McKinsey &
Company, JIe HaroJIOIIy€eThCSl HA CUCTEMHOMY Xapak-
Tepi CTPYKTYypHOI Heeq)eKTHBHocn OyniBHUITBA Ta
HeoOXiHoCTi iHTerpanii HudpoBuX i poOOTH30BaHMX
TEXHOJIOTiH y BUpoOHMUi npouecH [2].

[TuranHs IHHOBAIMHOT AKTUBHOCTI Ta 1HBECTHULIIH-
HOTO0 3a0€e31e4YeHHs TEXHOIOTIYHOTO PO3BUTKY OyIiB-
HulTBa pocuimpkyBanu b. liniragnapa, T. Pamauan-
apa ta J. TikissHeHpK, SKi MiAKPECTIO0Th KPUTUIHO
HU3BKUH piBeHb (piHAHCYBaHHS HAyKOBO-AOCIHIIHUX
poOIT y Tamy3i Ak omuH i3 KIrouoBHX Oap’epiB ii
iHHOBauiiHo1 Tpancdopmauii [3]. ¥ mupmomy cori-
AIbHO-€KOHOMIYHOMY KOHTEKCTI mpobiemMa aedinury
JKUTJIA Ta HeOOXiAHOCTI MacIuTaOyBaHHs OyliBHULITBA
po3mIsAaEThCs y AocHikeHHsAX CBiTOBOro OaHKy Ta
World Green Building Council, ne akuentyeTbes: Ha
HEOOXiJJTHOCTI TMOIIYKY HOBUX TEXHOJOTIYHHUX MOJe-
Jiel pO3BHUTKY KHUTIOBOTO OyaiBHUITBA [4; 6].

3HauHUI MacuB HAyKOBUX POOIT MPUCBIYEHO EKO-
HOMIYHUM Ta EKOJOT1YHHM acHeKTaM aJUTHBHOTO
BUpPOOHMITBA. Y HOCHiKeHHI A. Anb-Amepi Ta
CHIBaBTOPIB JAOBEICHO, 110 BUKOpUCTaHHS 3D-npyKy
y OyAiBHUIITBI MOXe 3a0€3MEeUUTH CYTTEBE 3HUKEHHS
BUTpPAT Ta EKOJIOTIYHOTO HABAHTAXKEHHS IMPOTATOM
JKUTTEBOTO LUKy OymiBens [22]. IloxmiOHi BHCHO-
BKH MicTsAThCs y poboTax }O. Benra Ta iH., ne aHa-
J3Y€ETbCS  KOHKYPEHTOCIPOMOXXHICTh —~ TEXHOJIOT11
3D concrete printing y OyaiBenbHii iHIYyCTpii [23].
[TuranHs €KOHOMIYHOI €(EKTHBHOCTI AAUTHBHOTO
BUPOOHUIITBA CHCTEMATH30BaHO Yy JOCHIHKEHHI
J. Tomaca ta C. 'inbGepra, ae 3apornoHOBaHO METO-
JIUYHI TiIXOAW IO OI[IHIOBAaHHS BapTOCTI Ta JOLIIb-
HOCTI BIIPOBAJKCHHS aINTUBHUX TEXHOJOTIH [24].
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BaxnuBy ponb y ¢hopMmyBaHHI cydacHOI HayKOBOT
KapTUHU PO3BHUTKY aIUTHUBHUX TEXHOJOTIH Bimirpa-
10T aHaniTHyHi 3BiTH T. Bosepca Ta iH., y AKuUX Bigo-
OpakeHO TII00ANbHI TEH/ICHIIIT PO3BUTKY PHHKY aJi-
TUBHOTO BHPOOHHWIITBA Ta HOTO ramy3eBy audysito
[14; 15]. JlomaTkoBi IOCIHIPKEHHS, 30KpeMa Mpaili
A. Coxui, M. Paiini ta k. Ipizappi, po3risgaroTh
IHTerpalilo aJUTUBHUX TEXHOJOIIH y KOHUEMIio
Construction 4.0 Ta nudpoBy Tpanchopmariito Oymi-
BEJILHOT'O ceKTopy [27].

[opsix i3 MM y HayKOBill JiTEpaTypi BHCBITIIO-
FOTHCS €KOJIOTIUHI Ta PEryIATOPHI acIeKTH PO3BUTKY
OymiBHUIITBA, 30KpeMa y AOCHIPKEHHSAX, TPUCBSUE-
HHX JTeKapOoHi3allii OymaiBEeTHbHOTO CEKTOPY Ta 3MEH-
LICHHIO BTIIEHOTO BYIVIELIO Y OyIiBENIbHUX Marepia-
nax [9; 10; 11; 12]. Tlutanns kagpoBoro aedinuty
y OyIiBeNbHIN ramy3i Ta HOro BIUIMBY Ha €(EeKTHB-
HICTh peaji3alii MPOEKTIB aHaNli3yIThCS Yy HOCIHi-
JUKCHHSIX Tady3eBUX Oprafizaiiid Ta mpodeciiHux
acoriariii [7; 8].

OxpeMy TpyIy CTaHOBIATH JOCIIJKEHHS, TPH-
CBSIYEHI MPAKTUYHUM acleKTaM 3acTOCYBaHHS alul-
TUBHHX TEXHOJIOTIH y OyAiBHUITBI, 30KpeMa aHaIi3y
peaNbHUX NPOEKTIB Ta PUHKOBUX TEHAEHILIH PO3BU-
TKy 3D-1pyKy y OyaiBenbHOMY cekropi [5; 13; 16; 17;
18; 19; 20; 29; 30]. Y mmux poOoTax JeMOHCTPYIOTHCS
3HaYH1 MOKJIMBOCTI IiABUIIEHHS MPOLYKTUBHOCTI Ta
CKOPOYEHHsI BUTpAT y Tporieci OyNiBHUIITBA.

Pa3om i3 TuM, He3BaXkarOUH Ha 3HAYHHUI HAyKOBUH
JOPOOOK, y CYYaCHUX IOCIIIPKEHHSIX HEIOCTAaTHHO
PO3KPUTHMH 3QJIMIIAIOTECS  1HCTHTYIIIHHO-EKOHO-
MiYHI J€TEPMiHAHTH MacIITaOHOTO BIPOBAKEHHS
aIUTUBHUX TEXHONIOTIH y OyaiBenbHIH raiysi,
a TaKoX MEXaHi3MH (OPMYBaHHS CHPHUSITIMBOTO
IHBECTHUIITHOTO CEpPEelOBHINA I IX MOIIUPEHHS.
Came 1i aclieKTH CTaHOBIATH MPEAMET MOJAIBIIOTO
HAyKOBOTO aHaJi3y B MEXKax JIaHOI CTATTI.

MeTta cTarTi MONIATaE Y KOMIDICKCHOMY ITOCIHi-
JDKEHHI €KOHOMIYHMX (DaKTOpiB Ta IHCTUTYLIMHHX
NpaiiBepiB PO3BUTKY aUTUBHUX TEXHOJOTIH y Oyi-
BeJIbHIN Tamy3i, a TakoXX y BH3HAYCHHI KIFOUOBHX
E€KOHOMIUYHUX TepeayMOB, I1HBECTHIIMHUX YMOB
1 pETYISITOPHUX CTHUMYIIIB iX mommpeHHs. OcoOmmBy
yBary NpHUIIEHO OLiHII POl aIUTHBHUX TEXHOJIOT1H
y MiABUIIEHH] e(peKTUBHOCTI OyaiBHUITBA Ta (hopMy-
BaHHI TEXHOJIOTIYHUX 3acaj] MOIEPHi3allii ramy3i.

MerozonoriyHa OCHOBa JIOCIHIIPKEHHSI IPYHTY-
€ThCS HA TOEIHAHHI CHUCTEMHOTO, IHCTHUTYI[IHOTO
Ta EKOHOMIYHOTO MigXOAiB 1O aHalli3y PO3BUTKY
IHHOBAITIHHUX TEXHOJOTIH y OymiBeNbHIN Tramy3i.
JocmipkeHHsT CIUPAETbCs Ha TiaJIeKTUYHUHA MPUH-
IUI B3a€MO3B’SI3KYy TEXHOJOTIYHUX 3MiH, E€KOHO-
MigHUX (PaKTOpiB Ta IHCTHTYHIHHOTO CepeIOBHIIA,
OO0 BHW3HAYAIOTh TpaHChopMalilo OyaiBeaTsHOro
CEKTOpY B yMoBaxX IHU(PpoBOi eKOHOMIKH. Y poOOTi
BUKOPHCTAaHO METOAM HayKoBOi abcTpakuii, nopiB—
HATBHOTO Ta CTPYKTYPHO- (byHKuloHanLHoro aHanlsy
JUIsl BUSIBJICHHSI €KOHOMIYHMX NEPEIyMOB 1 MeXaHi3-

MIB BIPOBQ/DKCHHS aJIMTUBHUX TEXHOJOTIH. AHai-
THYHY OCHOBY CTAHOBHTD y3arallbHEHHS CTATHCTHY-
HUX JaHUX, pe3ym,TaTlB MDKHapO,I[HI/IX JOCIIKEHb,
raly3eBUX 3BITiB 1 MPAKTUYHUX KEHCIiB 3aCTOCYBaHHS
OyaiBenbHOro 3D-apyKy, IO A03BOIMIIO BU3HAYUTH
E€KOHOMIYHI JICTePMIHAHTH IHHOBAIIHOT TpaHchop-
Martii OyIiBHHUIITBA.

Bukaan ocHOBHOro Marepiajy JOCTiT:KeHHS.
Tpancdopmanis OyrniBensHOI Tamy3i y XXI cromitti
BiIOyBAa€ThCS IMiJl BIUIMBOM KOMIUIEKCHHUX EKOHO-
MIYHUX Ta IHCTUTYUIHHUX (akTopiB, 1m0 ¢Gopmy-
I0Th HOBY TE€XHOJIOT1UHY MapagurMy PO3BHUTKY CEK-
TOpYy. Y CTPYKTYpi CBITOBOi €KOHOMIKH OYyIiBHUIITBO
TPAIUINIAHO TIOCITa€ CTPATETIYHO BaXKIMBE MICIIE,
OCKUIBKU 3a0e3medye CTBOPEHHS MaTepiaibHOil iH)-
pacTpPyKTypH €KOHOMIYHOTO PO3BHTKY, (bopMye 3Ha-
YHYy YacTKy I1HBECTULIM y OCHOBHHMH KamiTal Ta
3a0e3neuye 3HaUHUI PiBEHb 3aliHATOCTI HACEICHHS.
3a omHKaMH MDKHAPOAHUX TOCHTIKEHb, YacTKa
OyziBenbHOI rany3i y (opMyBaHHI CBITOBOTO Bajo-
BOTO BHYTPINIHHOTO NMPOAYKTY CTAaHOBUTH OIHM3BKO
13 %, mo cBiguuTh Mpo ii CHCTEMOYTBOPIOIOYE 3Ha-
YEeHHS JJI1 EKOHOMIYHOTO PO3BUTKY [1].

Pa3zom i3 TuM, Tonpu 3HAYHWN MacmTad €KOHO-
MIYHOI JisSTTBHOCTI, OYMiBENbHHN CEKTOp XapakTe-
PU3YETHCS BITHOCHO HHU3BKOIO THHAMIKOIO 3pOC-
TaHHsI IPOAYKTUBHOCTI. Sk 3a3HauaioTs ®. bap6o3a,
Jx. Boermen Tta 4. Mimke, TpOTATOM OCTaHHIX
JIBOX AECSITHIITh CEPEeAHbOPIYHUI TPUPICT MPOTYK-
TUBHOCTI y OymiBHUUTBI CTAHOBUB JIWIIEC OJHM3BKO
0,4 %, Tomi SIK y TPOMHCIIOBOCTI Teil IMOKa3HUK
nocsaras npubmmsHo 2 %, a B 0OpoOHiil mpomucio-
BoCTi — 6mu3bko 3 % [1]. IloniGHI BUCHOBKY miITBEP-
JOKYIOTBCSl 1 CyYaCHUMH aHAJITUIHUMU J0CIiKEH-
Himu McKinsey & Company, ski HiIKpeCIIOIOTh,
o OyAiBHUIITBO 3aJMIIAETHCS ONHIEI 3 HAWMEHII
IHHOBAIIMHUX Taly3eldl €KOHOMIKH, 110 O0YMOBIIOE
3pOCTaHHS BapTOCTi OyIiBEIHLHUX IMPOEKTIB Ta 3017Tb-
HIEHHS TePMiHiB IX peamizawii [2].

Y  dinocodpcrko-eKOHOMIYHOMY BHMIpi Taka
CUTyallis MOXe OyTH IHTepIpeToBaHa SK MPOSB
TeXHOJOriuHOoi iHepuii ramy3i, B SIKid JOMIHYIOTH
TpaguIliiHI BUPOOHWYI TPAKTUKH Ta IHCTUTYIIHHI
MeXaHi3MH opraHizauii BupoOHHMUTBa. byniBeibHa
iHAyCcTpis icTopuyHO QopMyBanacs SK CHCTeMa
JIOKaJbHUX BUPOOHHWYMX MPOILECIB, IO XapakrTe-
PHU3YIOTBCSI BUCOKOIO TPYAOMICTKICTIO, 3Ha4HOIO
3JIeKHICTIO BiJI IFOACHKOTO KalliTaldy Ta 0OMeXXeHUM
piBHeM cTangaptu3anii. Came Tomy iHTerpamis uug-
POBUX TEXHOJIOTIM Ta aBTOMAaTH30BaHUX BHUPOOHU-
YHUX CUCTEM CTA€ KIIOYOBUM HANPSIMOM CTPYKTYpPHOI
MOJICPHI3aIlii ramys3i.

OmHuM i3 HaWBaXIUBIMHX (DaKTOPIB TEXHO-
JIOTiYHOT TpaHcdopmarlii OyaiBHUITBA € TI00ah-
HUAN nedinuT kumia. 3rigHo 3 oriHkaMu CBIiTOBOTO
0aHKy, y KpaiHax i3 pUHKOBOIO €KOHOMIKOIO, III0 PO3-
BHUBAETHCS, MEMIMUT TOCTYITHOTO JKUTIA TIEPEBUIIYE
268 MITBHOHIB XUTAOBUX OAUHUIG [4]. [Ipu mpomy

393



CTA/INV PO3BUTOK EKOHOMIKM

Ne 2 (59), 2026

3a mporao3zamu World Green Building Council mns
3aJJ0BOJICHHSI INIO0AIBHOIO MOIUTY Ha XHUTJIO HE0O-
XiIHO ImoAeHHO OynyBaTH NpUOAM3HO 96 THCAY
HOBHX >HTJIOBHX O0O0’€KTIB NPOTArOM HACTYIHHUX
necsatunite [6]. [lomiOHI MacimiTabm OymiBHHIITBA
MPAaKTUYHO HEMOXKJIMBO 3a0€3MEYUTH BUKIIOYHO 3a
PaxyHOK TpaJULiHHIX TEXHOJOTTYHUX PIilICHb.

He wMeHm BaxiauBUM €KOHOMIYHUM (hakTo-
poMm BuUcTynae aedinut podouoi cunm y OymiBens-
HoMy cekropi. 3a manumu Associated Builders and
Contractors, mumie y CLLA OyzniBenbHa ranysb moTpe-
OyBasia ToHaj 546 THCSY JONATKOBUX IPAIliBHHUKIB
y 2023 poui Ta monan 500 Tucsa y 2024 poui noHax
CTaHJapTHI TeMnH Haiimy [7]. BogHowac pesynsratu
onutyBaHb Associated General Contractors cBim4ars,
mo Omusbko 85 % OyaiBeNbHMX KOMIAHIM CTHKa-
IOTBCSI 3 MPOOJEMOI0 HE3allOBHEHUX BaKaHCiH, IO
CTBOPIOE JIOJIATKOBI PU3UKHU JIJIsl peaii3allil iHBeCTH-
LIHHUX TPOEKTIB [8].

VY 1mx ymoBax Jeaaii OuTbIIOro 3HaYeHHs Haly-
BalOTh JMTHUBHI TEXHOJOTIi OyiBHUIITBA, K1 I03BO-
JSIOTh  TOETHATH  ABTOMATHM3aLil0  BHPOOHUYHX
MpoILeciB i3 MPUHIMIIOBO HOBHUMHM IHiIXOJaMu 0
opranizauii OyaiBenbHOro BHpOOHMITBA. TexHONO-
rii 3D-gpyky y OynmiBHUITBI 3a0€3MEUyIOTh 3HAYHE
CKOPOYEHHSI BUKOPHCTAHHS MaTepialliB, 3MEHIIECHHS
noTpeOH y pydHil mpalli Ta miABUIIEHHS MPOIYKTHUB-
HOCTi OyamiBelIbHUX MpoleciB. 30KpeMa, 3a pe3ylib-
TaTaMy Taly3eBUX IOCITIIKEHb 3aCTOCYBaHHS aJu-
TUBHOTO OyIiBHHIITBA O3BOJISAE CKOPOTUTH BiIXOOH
MarepiaiiB 1o 60 % Ta 3MeHIIUTH NOTpPedy y pyu-
Hill mpari Ha 50—80 % miJ yac BUKOHAHHS CTIHOBHUX
poGit [13].

CucreMaru3zanisi KJIIOYOBUX EKOHOMIYHHX (aKTo-
PpiB, 10 BU3HAYAIOTh PO3BUTOK aTUTHBHUX TEXHOJO-
riif y OyniBenbHiH ramysi, npeacraBieHa y Tabmumi 1.

[MpoBenenuii anami3z A03BOJSE 3pOOMTH BUCHO-
BOK, III0 €KOHOMIYHI NIEpElyMOBH PO3BUTKY aJHTHB-
HUX TEXHOJIOTiH y OyAiBHUITBI MalOTh KOMILJICKCHUI
xapakTep Ta (OPMYIOTHCS IiJl BIUIMBOM B3a€MOIIT
MaKpOEKOHOMIYHHX, 1HCTUTYIIIHHUX Ta TEXHOJOTiY-
HUX (QakTopiB. Y 1bOMY KOHTEKCTI aJIUTHBHI TEXHO-
JIOT11 BUCTYMAIOTh HE JIMIIE IHHOBAiHUM BHPOOHU-
YMM IHCTPYMEHTOM, a i BOXKJIMBUM €JICMEHTOM HOBOT
EKOHOMIYHOI MOJieNli pO3BUTKY OymiBenbHOI raimysi,
o Oa3yeTbes Ha iHTerpamii HHPOBUX TEXHOJOTIH,
aBTOMAaTH3allii BAPOOHUYMX MPOIIECIB Ta i BUIICHHI
pecypcHOi €peKTUBHOCTI.

BaxnmuBuM eneMeHTOM (OpPMYBaHHS SKOHOMiY-
HUX TIEPEyMOB PO3BUTKY AJUTHBHHUX TEXHOJOTIH
y OymiBeNbHIN rany3i € IOCUJICHHS CKOJIOTIYHHX Ta
PETYIATOPHUX BUMOT 10 QYHKIIOHYBaHHS OyIliBeITb-
HOT'O CEKTOpY. Y Cy4acHHX yMOBax OyJiBHHIITBO pO3-
DISAJAETHCS HE JIMIIE SK Talny3b CTBOPEHHS MaTepi-
aJIbHOT IHPPACTPYKTYPH EKOHOMIKH, ajie 1 SIK OJIMH i3
KIIFOYOBUX CEKTOPIB, IO BIUIMBAIOTH HA €KOJIOTIUHY
CTIMKICTh PO3BUTKY CYCHIIBCTBA. 3a OI[IHKAMH MiXK-
HApOJIHUX OpraHizaiiii, Oymieii Ta OymiBeJbHA 1HIY-
cTpist GOPMYIOTh TIOHAJ] TPETUHY ITI00AJIbHUX BUKH-
JIiB TAPHUKOBUX Ta3iB, a TAKOXK CIIOKHBAIOTH OJITM3BKO
TIOJIOBUHH YCiX BUJO0YTHUX MIPUPOIHUX pecypciB [9].

3HaYHUN E€KOJIOTIYHHUN BIUTUB OYIiBEIHHOTO CEK-
TOPY 3YMOBIIOE€ (OPMYBaHHS HOBHX PETYISATOPHUX
MiIXOMIB 70 oOprasizaiiii OymiBeJbHOI MisTIbHOCTI.
Y Erponeiickkomy Cor031 OIHHUM 13 KJIHOUOBHX
IHCTPYMEHTIB PETYJIIOBaHHS eHEproe(eKTUBHOCTI
OymiBenb BUCTyNae neperisiHyTa JlupektuBa mpo
eHepreTHuHy edektuBHicTh OyniBenb  (Energy
Performance of Buildings Directive — EPBD), sxa
nepenbavyae JOCSTHEHHS HYJIBOBOTO PIBHSI BUKHUJIIB
Uit HoBUX OymiBens 10 2030 poky Ta MOBHY JeKap-
Oonizamniro O6yxiensHOTO (hoHmy 110 2050 poky [11].

Ta6auust 1 — ExonoMiuni ¢gakTopu po3BUTKY aIMTUBHHUX TEXHOJOTiH y OyaiBesbHi raaysi

. . PiBenn BnuiuB Ha 3HayeHHd NS
Exonomiunmnii . . . . .o
daxcro MexaHi3M BILTHBY €KOHOMIYHOI iHHOBamiitHy PO3BHTKY ATUTHBHUX
p CHCTEMHU AKTHBHICTH TEXHOJIOT i
. 3pocTaHHs . AIMTHUBHI TEXHOJIOTIT
Hedimur . . . | Kputuunuii crumyin . .
. | mpoxykTUBHOCTI OKM3bKO | MaKpOEKOHOMIYHHI MiJIBUIYIOTh IBUIKICT
MPOITYKTUBHOCTI o . o N JIO BITPOBAJIXKCHHS . .
. 0,4 % na pik npotu 2-3 % / ramy3eBui . oy OyIiBHHIITBA V KiTbKa
Oy/IiBHHIITBA . IHHOBALIi .
B IHIIIUX Tay3sX pasiB
. . . CKOpOYEHHS TPUBAJIOCTI
I'moGanpuwmit [Tonanx 268 miH XUTIOBHUX | MaKpOEKOHOMIYHHIA . pote p
JeIIUT KUTIa OJTMHHUII TeDIlUT / coliaJIbHUI Bucokuii D i
Y 3HIKCHHS BapTOCTI
Hedimur 3Ha4yHa KIIbKICTh [TigBumeHHs piBHA
KBani(hikoBaHO! | HE3alIOBHEHUX BAaKaHCIH y Punoxk npari Bucoxwnii aBTOMaru3arii
pobouoi cuim rainysi Oy/1iBeJIbHUX MPOIIECiB
Exonoriuni ITocuneHHs KIIIMaTHYHOT . .
. ; . . Ny CKOpOYCHHS BiIXOMIB Ta
perymnaTopHi MOJIITHKH Ta €KOJIOTIYHHUX IHCcTuTyIifHMIA Bucokuii ‘
. BYTJICIIEBOTO CITiTy
BHMOTH CTaHIAPTIB
. IuBecTHIii y JOCTIIHKEHHS . .
Husbki BuTpaTn iy rocma o OOMexyBanbHUH [Motpebye mepxaBHOT
3HAYHO HIDKYi, HIK y lanyzeBuit . . i
na HIJIKP . ¢axTop MIATPUMKH 1HHOBaLIN
TIPOMHCIIOBOCTI

IDicepeno: yzaeanvnueno asmopamu na ocnosi [1-4; 7; 8; 13]
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BomHouac po3BHTOK CHCTEMH TOPTiBII BHKHIAMH
napHukoBux TrasiB (ETS) mommproeTbess Ha CEKTOp
OyniBenb, CTBOPIOKOYM EKOHOMIYHI CTHUMYIH JUIS
BIIPOBAPKCHHSA €HEepProe(eKTUBHUX TEXHOJIOTIH Ta
CKOPOYCHHS BYIJICIIEBOTO ciiy OynmiBens [12].

Y KOHTEKCTI €KOJIOTIYHOT MOJIEpHi3allil Oy/IiBelb-
HOI ramy3i nemani OUMBIIOI akTyalnbHOCTI HalyBae
npodieMa Tak 3BaHOTO «BTLICHOTO BYIVICIIO», TOOTO
BHUKHJIB, ITOB’S3aHUX 13 BHUPOOHHUIITBOM OYyIIiBEIb-
HUX MarepialliB, TPaHCIOPTYBaHHSM Ta OyHiBHHU-
urBoM 00’ ekTiB. 3a omiakamu World Green Building
Council, yacTka BTiJIEHOTO BYIJIELIO y 3arajbHOMY
ByIJICLIEBOMY Clifi OymiBens y KpaiHax €Bporieii-
cekoro Coro3y Moxe ctanoBuTH Bix 10 mo 20 % [10].
Came TOMy cCydacHi JTOCIIJDKCHHS JIeAalli 4acTiiie
(hOKyCYIOTBCSI Ha TIONIYKY TEXHOJOTIYHUX PIIIEHb,
30aTHUX MIHIMI3yBaTH BHUKOPHCTaHHs MarepiajiiB Ta
3MEHIIUTH EKOJIOTIYHE HABAHTAXKCHHS HA JIOBKIJLIS.

VY 1boMy KOHTEKCTI aIMTHUBHI TEXHOJOTII PO3TIIs-
JAFOTHCS SIK OJIUH 13 TEPCIEKTUBHUX 1HCTPYMEHTIB
ekoJiorigyHoi TpaHchopMmarlii OyIiBHUITBA. 3aBIsSKH
MPUHIMITY [TOIIAPOBOTO HAHECEHHs Marepiaiy Oyni-
BeNMbHUN 3D-IPYyK MO3BOJISE 3HAYHO CKOPOTUTH KiJTb-
KIiCTh BiIXOMIB, IO YTBOPIOIOTHCS Mia Yac OymiBHH-
uTBa. 3a pe3yiapTaTaMu AOCHIKEHb, 3aCTOCYBaHHS
AIUTUBHUX TEXHOJIOTIA MOYKE 3MEHIIUTHA O0OCST Bijg-
xofiB OyaiBenbHUX MatepianiB 10 60 % MOpiBHAHO
3 TpamuIiiiHuMu MeTogamu OymiBHHUITBA [13]. Kpim
TOT0, BUKOPUCTAHHS aJUTUBHOTO BUPOOHMLITBA BiJl-
KpHUBAa€ MOXKIIMBOCTI 3aCTOCYBaHHSI HOBHX €KOJIO-
TiYHO OpIEHTOBaHHMX MarepiaiiB, 30KpeMa TeOMOi-
MepiB, 010KOMITO3UTIB Ta PEI[UKIIOBAHOIO OETOHY.

He menm BaxnmuBuM (hakTOpOM pPO3BUTKY aad-
TUBHHMX TEXHOJIOTil BUCTYNA€ CTPIMKE 3pPOCTAHHA
m100aTBFHOTO PUHKY aJIUTHBHOTO BUPOOHUIITBA. Bis-
MOBIIHO JI0 MaHWX aHajiTmyHUX 3BiTiB T. Bomepca,
MPOTATOM OCTaHHIX NECATHIITh PUHOK aIUTUBHOTO
BHPOOHUIITBA AEMOHCTPY€E CTa0IbHY TEHICHIIIO 710
3poctanHs. 30kpema, 3a gaHumu Wohlers Report,
y 2023 porii 00ciT CBITOBOTO PHHKY aJIWTHBHOTO
BupoOHuNTBa nepesuiuB 20 mupa gonapis CIIA
[14; 15]. Ilpu bOMy OCOOIMBO BUCOKMMH TEMITAMHU
PO3BUBAETBCA CETMEHT OyaiBenbHOTO 3D-nmpyky,
SIKUH, XO4a i 3afiMa€e MOKU L0 BiJIHOCHO HEBEIHUKY
YacTKy pPHHKY, XapaKTepH3YeThCs HaI3BHYANHO
BHUCOKHMH TEMIIaMHU 3POCTaHHS.

3a ominkamu Grand View Research, o6csar cBiTo-
Boro puHKy 3D-nmpyky y OymiBauntsi y 2024 pori
ctaHoBUB Onm3bko 53,9 mun nmonapie CIIA, a mo
2030 poxy moxe 3poctu 10 4,18 mapa nonapis CLIA
IpU CEPelHBOPIYHOMY TEMIi 3pPOCTaHHA MOHAJ
100 % [16]. IloxiOna auHaMika CBiTYHTH TIPO (op-
MyBaHHSI HOBOTO CETMEHTa TEXHOJOT1YHOTO PHHKY,
SKUH y TIEPCIEKTHBI MOXE CYTTEBO 3MIHUTH CTPYK-
Typy OyAiBeNbHOI iHIyCTpil.

Oco0OnuBuil iHTEpeC y IbOMY KOHTEKCTI CTaHO-
BHTPH aHAJII3 MPAKTUIHUX KEHCIB BIPOBAIKCHHS a1~
TUBHUX TEXHOJOTIN y OymiBHUITBI. OgHUM i3 Haii-

O1pII BiZOMUX MpPUKIALiB € IpoekT kommaHii ICON
y mrari Texac (CIIJA), me 3a TOMOMOTOI0 POOOTH-
30BaHol cucteMu Vulcan Oyno peasi3oBaHO MPOEKT
xumoBoro komruiekcy Wolf Ranch, mo Bkiouae
100 OynmHKIB, 30yOBaHUX i3 3aCTOCYBaHHSIM Te€X-
Hojiorii 3D-npyky [5]. OcOONUBICTIO IIBOTO MPOEKTY
€ Te, 10 BapTicTh OymuHKIB (Bix 450 mo 600 THc. momna-
piB CIIIA) € MOpiBHSAHHOIO 3 CEPEIHBOI PUHKOBOIO
IIHOIO JKHUTIA y BIAIMOBIAHOMY pETiOHiI, MO CBIf-
YUTh PO KOHKYPEHTOCIIPOMOXXHICTH AJAUTHBHOTO
Oy/IIBHUIITBA.

[HIIMM  BaXNMMBUM MPUKIALOM € IiSUIBHICTD
kommanii COBOD International, sxa po3po0Omia
OHYy 3 HaHIOMMPEHININX CHUCTEM OYIIiBEIHLHOTO
3D-mpyky — npuntep BOD2. 3a momomororo 1iei
TEXHOJIOTIi OyJI0 peai3oBaHO HHU3KY MAaCIITa0OHUX
OyIiBENIEHUX TPOEKTIB, 30KpeMa CIIOPYIKEHHS Haii-
oinpimoi 3D-nmpykoBanoi OyniBmi y €Bpomi B MicTi
Ieitnens6epr (HiMmewunna) [17]. Y Mexax II50T0 TIpo-
€KTY WIBHIKICTb APYKY CTiH CTaHOBMJIA MPHUOINU3HO
4 KBazpaTHi METPH Ha TOIWHY, 1[0 JO3BOJIMIO 3HAYHO
CKOPOTHUTH TPHUBAJIICTh OyIiBEIHHOTO MPOIIECY.

e onHMM MOKAa30BMM NPHUKIAIOM € peaiza-
1ist OyIiBENbHUX MPOEKTIB y Kpainax Adpuku. Tak,
koMmmaHist Power2Build 3xilicHnna OymiBHHIITBO KUT-
JoBoro OymuHKY rwiomero 140 M?> B AHTON BCHOTO
3a 30 romuH IpyKy CTIHOBHX KOHCTpyKWii [18].
[lpy npOMy TPOAYKTHUBHICTH OYJIBHHIITBA 3pOcCIiia
y 4,5 pa3u NopiBHIHO 3 MEPIIMM AHAIOTIYHUM IIPO-
€KTOM, IO JIGMOHCTPYE 3Ha4YHMI e()EeKT TaK 3BaHOI
«KpUBOI HaBYaHHS», XapaKTE€PHOI AJIs1 HOBUX TEXHO-
JIOT1YHHX MPOLECIB.

Oco0nrBoi yBarm 3aciyToBY€ JAep)KaBHA IIOJi-
THKA MITPUMKH PO3BUTKY aAUTHBHOTO OyIiBHHULITBA
y Jeskux kpaiHax. 3okpema, y O0’egnannx Apad-
cekux Emiparax Oymo pearnizoBaHO MacmiTaOHy Mpo-
rpamy po3BUTKY 3D-apyky y OymiBauuTei — Dubai
3D Printing Strategy. 1l cTpareris nependagae, mo
10 2030 poxy 6muzpko 25 % ycix Oynisens y [y6ai
MaroTh OyTH 3BEJICHI 13 BUKOPUCTAHHSM aJIUTHBHUX
TexHounorii [ 19]. Y mexax 1iei nporpamu OyIo peasi-
30BaHO HU3KY iHHOBaliMHUX OyIiBEILHUX MPOEKTIB,
cepen SKUX OyTIBHUIITBO aaMiHICTpaTHBHOI OyIiBii
myHinunaiirery ybas mnomero 640 Mm%, cTBOpeHOi
3a TOIIOMOTOI0 MOOUTHHOTO OYIiBETFHOTO TPHUHTEPA
xommasii Apis Cor [20].

Y3aranbHEeHHS €KOHOMIYHUX Ppe3ylbTaTiB pealli-
3amii KIFOYOBHUX MPOEKTIB aJUTHBHOTO OyIiBHHUIITBA
MpEACTaBICHO Y TaOmuii 2.

TakuMm dYHHOM, TIPOBEACHWI aHaNI3 CBITYUTH,
10 PO3BUTOK aJUTUBHUX TEXHOJOTiH y OyIiBenbHiH
rajy3i 00yMOBJICHUH HE JIUIIE TEXHOJIOTIYHUMH 1HHO-
BaIlisiIMH, aJieé i KOMIUIEKCOM €KOHOMIYHHX Ta 1HCTH-
TyuiiHux QakrtopiB. Cepen HUX 0COOIMBY POJb Biji-
TPArOTh €KOJIOTIUHI PETYISATOPHI BUMOTH, CTPYKTYPHI
TpaHcdopmallii pruHKY Mparli, 3p0CTaHHs [FI00aIbHOTO
MOMUTY HA YKUTIO Ta (JOPMYBAHHSI HOBOTO CETMEHTa
TEXHOJIOTTYHOTO PUHKY aIUTHBHOTO BUPOOHUIITBA.
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Tabauus 2 — ExoHoMiuHi pe3yJbTaTn peaiiauii NpoEKTIB aIMTUBHOIO Oy1iBHHUTBA

. ExoHomiunmii TpusaJicTb .
IIpoexr TexHousoris . OcHoBHi pe3yabTaTH
edekT OyaiBHULTBA
ICON Wolf Ranch KonkypeHTHa BapTicTh . CepiliHe OyniBHHLITBO
(CIIA) 3D-npyx derony JKUTIIA 34 mwxi 100 OyauHKIB
COBOD Heidelberg puaren BOD2 Bucoka mBuaKicTh 140 ronux Haii6inpma 3D-apykoBaHa
(Himeyunna) P P JIPYKY JIpyKy OyniBnst €Bponu
Power2Build 3HIKCHHS BUTPAT ITixBumenss
AHrona 3D-npyx Ha Matepiajan 30 romun MIPOAYKTUBHOCTI y 4,5 pa3u
y
. Mo0inpHui 3HMKEHHSI BUTPAT Ha . HaH6m.I’ma 3D-1pyKoBana
Apis Cor (OAE) . 3 TIKHI OyniBIIS HA MOMEHT
TPUHTED OyIiBHULITBO A
peaizamii

IDicepeno: yzaeanvueno asmopamu na ocnosi [5; 17; 18, 19; 20]

[Homanpmuii po3BUTOK IUX TEXHOJOTIH Oe3moce-
pEemHBO TIOB’si3aHUM 13 (GopMyBaHHAM e(EKTUBHUX
IHBECTHUIIMHUX MEXaHi3MIB X BIPOBA/HKCHHS, IO
moTpedye AeTaabHOTO aHaNi3y CTPYKTYpH BUTpAT Ta
€KOHOMIYHOi €(eKTUBHOCTI aAUTHUBHOTO OyIiBHU-
rurBa. CaMe I1i aCTIEKTH CTAHOBJISATE MPEAMET ITOIAIThb-
IITOTO JTOCITiIPKEHHS.

BaxxnmuBuM HampsiMOM JTOCTIDKCHHST €KOHOMIY-
HUX TIEPEAYMOB PO3BUTKY aIWTHUBHUX TEXHOJOTIH
y OyIIBHHUIITBI € aHATI3 CTPYKTYPH BHUTPAT Ta C€KO-
HOMIYHOI €()eKTHBHOCTI iX BIpOBa/pKEHHSA. Ha Bim-
MiHY BIJl TpPaguIlifHUX TEXHOJOTIH OyIiBHHUIITBA,
0 XapaKTEePU3YIOTHCSI BUCOKOIO TPYAOMICTKICTIO Ta
3HAYHUMHU BUTpPATaMH Ha MaTepialld ¥ opraHi3aiiio
BUPOOHHYHWX MPOIIECiB, AANTHBHI TEXHOJOTII (hopmy-
FOTh HOBY €KOHOMIYHY MOJIEJIh OpTaHi3allii Oy1iBeisb-
HOTO BHPOOHHIITBA. Y Mekax ITi€l MOJIEN 3HadHa
JacTHHA BUTPAT MEPEHOCHUTHCS 13 OTepaIliifHoOl 10~
IUHA Y chepy KamTaIbHUX 1HBECTHINIH, TTOB’ I3aHUX
13 mpuadaHHAM OONamHAHHA Ta BIPOBAHKCHHIM
u(GPOBUX TEXHOJIOTIH.

3rifHO 3 pe3y’abTaraMu  JOCHTiKEHb, CTPYK-
Typa KaiTaJbHUX BHUTPAT y TPOEKTAX aJUTHUBHOTO
OymiBHMIITBAa Mae crienudiganii xapakrep. OCHOBHY
YaCTKy IHBECTHIIiii CTAaHOBUTH MPUIO0AHHS OyIIiBeIb-
Horo 3D-mpuHTepa, Ha SKWHA NPUTIAAAE TPUOTU3HO
40-60 % 3arampHOTO OOCATY MOYATKOBHX KaIliTaso-
BKJIQICHb. 3HAuHy YacTKy TakoX (OPMYIOTh CHC-
TEMH 3MIITYBaHHS Ta MMOAavi OyAIBEIBLHUX CyMIilIeH
(15-25 %), nporpamue 3a0e3neueHHs] Ta CHCTEMH
yrmpaBiiHHS BUpoOHH4YMM mporecom (10-15 %),
a TaKOXK BUTPATH Ha MATOTOBKY MEPCOHAITY Ta TEXHO-
noriyHy aganrtamniro odmagHaras (5-10 %) [21]. Taxa
CTPYKTypa IHBECTHIIHl CBIIYUTH MPO HASBHICTH Bil-
HOCHO BHCOKOTO ITOPOTY BXOy Ha pHHOK aIATUBHOTO
OyIiBHHIITBA, IO OOYMOBIIIOE BAXIJIUBICTH (hiHAHCO-
BOI MIATPUMKH iHHOBAITITHIX MTPOEKTIB.

Pazom i3 TM, ToTIpy 3HAYHI TTOYATKOBI iHBECTH-
11i{, ECKOHOMIYHI BUTOIH BiJl 3aCTOCYBaHHS aIUTHBHUX
TEXHOJIOTiH MOXKYTh OyTH CYTTEBUMH. Y TOCIIHKEHH1
A. Anp-AMepi Ta cIiBaBTOpiB, MPHUCBIYEHOMY aHa-
Ji3y TOBHOTO JKHATTEBOTO MHKIy 3D-IpykoBaHOTO
JKUTIIOBOTO OyIWHKY, BCTaHOBJIEHO, IO BHUKOPHC-
TaHHS aJUTHBHHUX TEXHOIOTIH Mo)ke 3abe3rnmedunTn
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CKOPOYEHHS BUTpAT Ha OyMiBHUIITBO 110 78 % mOpiB-
HSHO 3 TPaJAMIIIHHUMH TexHojorisMmu [22]. BomHo-
Jac EKOJIOTIYHHU BIUTMB TaKUX OymiBEIh BUSBUBCS
3HAYHO HIDKYHM, IO MIATBEPIKYE MTOTCHITIAN au-
THBHOTO OVIiBHHIITBA SIK 1HCTPYMEHTY EKOJIOTi9HOT
MoepHizaiii OymiBeIbHOTO CEKTOPY.

[TopiBHsAIBPHUI aHAMI3 EKOHOMIYHOI e(eKTHB-
HOCTI aTUTUBHOTO OY/IIBHUIITBA TAKOX ITPEICTABICHO
y mocmimpkenni 0. Benra ta cmiBaBTopiB, ae Oyio
MPOAHAaJIi30BaHO KOHKYPEHTOCIIPOMOXKHICTH — TEX-
Houorii 3D concrete printing y OymiBenbHIN Taiys3i.
Pesynbratu 11bOT0 JOCHIKEHHS TTOKa3aJ, 10 €KO-
HOMIYHAa €()EeKTHBHICTh aIWTUBHOTO OymiBHHUIITBA
3HAYHOIO MIPOI0 3aJICKHUTH BiJl KOH(Irypariii BUpoO-
HAYOTO TIPOIIECy, 30KpeMa BiJ BHOOPY MK IPYKOM
Oe3rocepelHbO Ha OyIiBETFHOMY MalmaHYHKy abo
BHPOOHHMIITBOM KOHCTPYKTHBHUX CJEMEHTIB Ha
3aBOIi 3 OJANBIIUM TpaHCTIOPTyBaHHAM [23]. Haii-
OLTBIT €KOHOMIYHO JOLITHHOI0 BUSBHIACA MOIENb
0e3rmocepeTHpOTO IPYKY Ha OymiBeIbHOMY MalmaH-
YUKy, 10 J03BOJISIE€ MIHIMI3yBaTH BUTpATH Ha TpaH-
CTHIOPTYBaHHSI Ta JIOTICTHKY.

Y3aranbHEeHHS OCHOBHHX CKOHOMIYHHX XapakTe-
PUCTUK IHBECTHIIIMHUX IPOEKTIB y cdepi aTuTHB-
HOTO OyMiBHHUIITBA MPEACTABICHO y Ta0mwmIIi 3.

CyTTeBy ponb y PO3BUTKY aJUTUBHOTO OyIIiBHU-
IITBa Bifirpae takox koutermitis Construction 4.0, sika
BimoOpakae mporec mudpoBoi Tpanchopmartii Oymi-
BEJIHHOI rary3i Ta iHTerpamiro poOOTH30BaHUX 1 aBTO-
MaTH30BaHUX TEXHOIOTIH y BUPOOHWYI IpoIIecH, 10
aKTUBHO MIATPUMYETHCS B paMKaX €BPOMNEHCHKIX
IHHOBAIiMHUX TIporpaMm, 30kpema Horizon Europe
[25]. YV HaykoBiif miTeparypi [ KOHIIETIS PO3IJIs-
JAETBCA SIK 1HTErparisi CydacHUX NU(POBHUX TEXHO-
JIOTiH, 30KpeMa iHpOpMaIifHOTO MOIETIOBAaHHS Oy/Ii-
Beb (BIM), IHTEpHETY pedeil, ITYYHOTO 1HTEIEeKTY
Ta POOOTHU30BAHUX BUPOOHHYMX CHUCTEM, y TIPOIEC
CTBOpeHHS OyiBeIbHUX 00’ €KTiB [27].

Y Mexax miel mapaaurMe aJWTHBHI TEXHOJOTIi
BHCTYTAIOTh OJHUM i3 KITFOUOBHX EIIEMEHTIB IU(pO-
BOi eKOCHCTeMH OyIiBHUITBA. [X 3aCTOCYBaHHS 03BO-
JIsie CTBOPUTH TIPHHITUIIOBO HOBY MOJIEIh OpraHizarlii
BHPOOHUYOTO TIpOIiecy, y sKii (pismuHe OyIiBHHUIITBO
Oe3mocepelHbO OB’ 3aHE 3 MUPPOBUMH MOJICIISMU
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Taonuus 3 — InBecTUiliHI XapaKTePUCTHKH NMPOEKTIB
BIPOBA/’KEHHS aTUTUBHUX TEXHOJIOTii y OyTiBHHITBI

TIePEBHUIICHHS OIOIKETY M(POBOTO BUPOOHUIITBA

InBecTHHilHN MOKA3HUK XapakTepucTHKa Jliana3oH 3Ha4YeHb ExoHnomiuHe 3HAYeHHS
KamiraneHi BuTparu OcHoBHI iHBecCTHIII] dopmyroTh TIOpIr
p uy 200 Tuc. — 1,5 M= 1o051. PMY P
(CAPEX) o0JaiHaHHS BXOJly Ha pUHOK
CKkopouyeHHs 3MeHIIeHHS BUTPaT Ha 20-78 % [TixBuIIy€E EKOHOMIYHY
vo . — (1) .
ornepaniifHuX BUTpatT Marepiajy Ta mparo e(eKTHBHICTH
. . TpuBaicTh MOBEPHEHHS . 3anexuTh Bil MacmTadiB
[epion okymHOCTI . e 2-5 pokiB .
1HBECTHIIIH IIPOEKTIB
.. [TigBueHHS . .
Edekr kpuBoi HaBuaHHS JIBHIIL . 1o 4,5 pa3u 3HMKEHHS CO0IBapTOCTI
MIPOJYKTHBHOCTI
3HIKCHHS PU3UKIB Bucoka TouHicTh <59, ITigBuIeHHs
0

repe16adyBaHOCTI BUTpAT

IDicepeno: yzazanvrneno asmopamu Ha ocrogi [18; 21; 22; 23; 24]

00’€eKkTiB. 3aBIsSKM BUKOPUCTAHHIO TexHojorii BIM
CTBOPIOETHCSI THU(POBHHA IBIAHUK OymiBII, SKHI
JI03BOJISIE ONTHMI3yBaTH apXiTEKTypHI Ta KOHCTPYK-
THBHI PIillICHHS 1€ Ha eTaIll IPOEKTYBaHHS [26].

[HTerpanis aAuTHBHUX TEXHOJIOTIH 13 UG POBUMHU
CHCTEMaMH YINpPaBJiHHSA OyAIBHUIITBOM TaKOX CTBO-
pro€ TepeayMOBH Ui (OPMYBaHHS HOBOI JIOTIKH
opranizauii OyniBenbHOro BUPOOHUITBA. 30KpeMa,
AIUTUBHE BUPOOHHUIITBO BiIKPUBAE MOMITHBOCTI TSI
PO3BUTKY KOHIICTIIii PO3MOMIJICHOr0 BUPOOHHUIITBA,
y MeXax skoi OyiBelbHI €IEMEHTH MOXYTh BUTO-
TOBIISITUCS Oe3MocepeHhO0 Ha OYIiBEIIEHOMY Maii-
JaH4YMKy a00 Yy JIOKaJbHUX BUPOOHUYMX LEHTPAX.
3a ominkamu pocmimkedb NIST, nmomiOHMKA miaxizg
JI03BOJISIE CKOPOTUTH BUTPATH, TIOB’A3aH1 3 TPaHCIIOP-
TYBaHHSAM Ta JIOTICTUKOIO OyIiBEIHHHMX Marepialis,
npubnm3Ho Ha 12 % [24].

Oco0nuBOro 3Ha4eHHs PO3BUTOK aJUTUBHUX TEX-
HoJoriii HaOyBae y KOHTEKCTi BiJHOBIIEHHS €KOHO-
Mikd Ykpainu. Bracminok BificbkOBHX pyHHYBaHb
OymiBenbHA Tay3b KpaiHW 3a3HaJIa 3HAYHUX BTPAT,
0 CTBOpIOE TOTpedy y IIBUIKOMY BiJHOBJICHHI
KHUTIOBOI Ta iHQpacTpykTypHoi ©6aszu. 3a oliH-
KaM{ aHaJITHYHUX IEHTPiB, o0csAr OymiBeIbHOTO
puHKY Ykpainu y 2024 poui cTaHOBHUB HPUOIHM3HO
5,1 mipa momapi CHIA, mo Ha moHan 45 % Hx4Ie
JIOBOEHHOTO piBHs [28].

Y 1mmx yMoBax aIWTHBHI TEXHOJOTIi MOXYTh
BiJIirpaTH BaXKJIMBY POJIb y Tporieci BiAOymoBU Kpa-
iau. [Toka30BUM NPUKIIAZOM € MPOEKT OYIIBHUIITBA
3D-apyxoBaHoi mikonu y JIBBOBI, peanizoBaHUil 3a
y4acTI0 MIKHApOJHUX MapTHEpPIB. 3arajbHa IUIOINA
OymiBii craHOBUTH Omm3pko 370 M?, mpU THOMY
o6mm3bpko 90 % OynmiBenbHUX MarepialiB Oyino BUPO-
oneno B Ykpaini [30]. [TomiOHI POEKTH TEMOHCTPY-
I0Th TIOTEHIlia] aJUTUBHUX TEXHOJIOTIH SK 1HCTPY-
MEHTY IIBHJKOIO Ta EKOHOMIYHO e()EeKTUBHOTO
OyIiBHHIITBA COITiaThbHOI IHPPACTPYKTYPH.

OTmxe, pe3ylsTaTd NPOBENEHOIO AOCIiIKECHHS
CBi/TYaTh, 110 PO3BUTOK aIUTHBHUX TEXHOJIOT1H Y Oy/i-
BEJBHIN Tally3i € pe3ylbTaToM KOMILIEKCHOI B3a€EMO-
JiT CKOHOMIYHMX, IHCTHUTYLIHHMX Ta TEXHOJOTTUYHHX

(axTopiB. Y JOBrocTpOKOBil TIEPCIIEKTUBI IHTETpalis
aJMTUBHUX TEXHOJIOTIN y cucTeMy mudpoBoro Oymis-
HHLITBA MOXE CHPHUITH (POPMYBAHHIO HOBOI MOZENi
opranizaifii Oy[iBeJIbHOTO BUPOOHHIITBA, IO 0a3y-
€TBCSI Ha NMPHUHLMIIAX PECYPCHOI e()eKTUBHOCTI, TeX-
HOJIOTIYHOT THYYKOCTI Ta CTaJIOr0 PO3BUTKY.

BucnoBku. [IpoBeneHe mociiHKeHHS JO3BOINIIO
BCTAaHOBHUTH, IIO PO3BUTOK aJUTHBHUX TEXHOJOTIH
y OymiBeNbHIN Tamdy3l € pe3yiabTaToM KOMILIEKCHOT
B3a€MOJIii EKOHOMIYHHX, IHCTHUTYLIHHMX Ta TeX-
HOJIOTiYHHX (pakTopiB, sIKi (GOPMYIOTH HOBY mapa-
IUTMY 1HHOBAIiiiHOI TpaHchopMmariii OymiBeTsHOTO
CeKTopy. AHali3 Cy4acHOro CTaHy raiy3i Moka3as,
o TpamguIliiiHi Momeni opramizailii OymiBeIbHOTO
BUPOOHUIITBA XapaKTEPU3YIOThCS BIAHOCHO HU3BKOIO
JUHAMIKOIO 3pPOCTaHHS MPOAYKTUBHOCTI, BHCOKOIO
TPYIOMIiCTKiCTIO BUPOOHUYHX MPOIIECIB Ta 3SHAYHUMU
BUTpaTaMu MaTepiajibHUX pecypciB. Y IHX yMOBax
BIIPOBA/UKEHHS aJAWTHBHHUX TEXHOJIOTIH pO3Isina-
€THCS SIK OJTUH 13 KITFOYOBUX HAMPSAMIB TEXHOJIOTTUYHOT
MonepHizaiii OymiBHHUIITBA.

VY pe3synbTari MpoBeASHOTo JAOCIiKEHHs BU3HA-
YEHO OCHOBHI €KOHOMIYHI (haKTOPH, IO CTHMYIIFO-
I0Th PO3BUTOK aIMTUBHUX TEXHOJOTIH y OyIiBeNbHIN
rany3i. /1o HuUX Hanexarb CTpyKTYpHUH AeiluT mpo-
JTyKTUBHOCTI OYIIBHHIITBA, 3pOCTaHHS TIIOOAIBHOTO
MIOITUTY Ha JKUTIO0, AedinuT KBaidikoBaHOT poboyoi
CHJIM, TIOCHJICHHS €KOJIOTIYHHX BHUMOT 10 Oy/IiBEIh-
HOI JiSUTPHOCTI, a TakoX (POpMyBaHHS HOBOTO CET-
MEHTa CBITOBOTO PHUHKY aJMTHBHOTO BHPOOHHIITBA.
YcraHoBeHO, 1O 3a3Ha4eHi (hakTopu (HOPMYIOTH
00’ €KTUBHI EKOHOMIYHI IEpeTlyMOBH IS TOIIUPEHHS
TexHojorii 3D-npyKy y OyIiBHHUITBI.

ITpoBeneHmii aHai3 NOKa3aB, IO AUTUBHI TEXHO-
JIOTi1 371aTHI 3a0€3MeYUTH CYyTTEBE MiABUIICHHS e(DeK-
THBHOCTI Oy[iBEIHHOTO BUPOOHHUIITBA 3aBISKHA CKO-
POYEHHIO BUTpAT MarepialiB, 3MEHIICHHIO TOTPeOH
y TPYIOBUX pecypcax, MiIBHIISHHIO TOYHOCTI OyIi-
BEJILHUX MIPOLECIB Ta CKOPOUEHHIO TPUBAIOCTI OyiB-
HuUITBa. BomHouac iX BIPOBaKEHHS MOTpeOye 3HaA-
YHUX TOYAaTKOBUX IHBECTHIIill Ta (OpMyBaHHS Bif-
MOBIZHOTO 1HCTUTYLIMHOTO CEPEIOBHINA, 30KpeMa
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PO3BUTKY HOPMAaTHBHOI 0a3H, MiATPUMKH iHHOBa-
IHHOT JisSUIPHOCTI Ta MiATOTOBKHM KBajli(hiKOBaHHX
¢axiBuiB.

OxpeMy yBary y IOCIi>KeHHI IPUALICHO aHaJli3y
MEPCHEKTUB 3aCTOCYBaHHS AJWTHBHUX TEXHOJIOTIH
y Tpoleci BiIHOBJICHHS OyAiBenbHOI ramysi Ykpa-
iHu. BcTaHOBIEHO, IO BUKOPUCTAHHS TEXHOJIOTiH
3D-apyKy MOXKe CTaTH BaXJIUBHUM 1HCTPYMEHTOM
MIPUCKOPEHHS TOBOEHHOT PEeKOHCTPYKILIi iHpacTpyk-
TYPH Ta XHUTIOBOTO (POHIY, OCKIIEKH BOHH JJO3BOJIS-
FOTh MTOEJTHATH BUCOKY IIBUJKICThH OYyIIBHUIITBA 3 Bijl-
HOCHO HU3bKUMH BUTPaTaMU PECypciB.

[Noganpmi HaykoBi AocCHi[keHHs y Wil cdepi
JIOLIJIBHO COPSIMYyBaTH Ha MOTIMOJNICHUH aHalli3 €Ko-
HOMIYHOI €(eKTHBHOCTI BHKOPHCTaHHS aJIUTHBHUX
TEXHOJIOTIH y pi3HUX cerMeHTax OyniBeNbHOI ramysi,

30KpeMa y KHTIOBOMY, iHppacTpyKTypHOMY Ta Mpo-
MHUCIIOBOMY OymiBHHMUTBI. [lepcrekTnBHUM Hampsi-
MOM J0CITiPKEHb € TAKOXK pO3pOOJICHHS €KOHOMIYHUX
MOJIeJIeH OLIHIOBAaHHS IHBECTHIIIMHOT MPUBAOIMBOCTI
MPOEKTIB aJAUTUBHOTO OYAIBHHULTBA 3 ypaxyBaHHIM
(axTopiB PU3MKY, TEXHOJIOTIYHOI HEBU3HAYCHOCTI Ta
e(hekTy KpuBOI HaBYAHHSI.

KpiM TOro, BaKIMBHUM 3aBOaHHSM TOJAIBIINX
JIOCIII/PKEHb € BUBYCHHS IHCTUTYIIHUX MEXaHI3MiB
CTHMYJIIOBaHHSI PO3BHUTKY aJUTUBHUX TEXHOJOTIH
y OyaiBesbHil ramysi, 30kpemMa GopMyBaHHS JepiKaB-
HOT IHHOBAIIIHOT MOJIITUKY, (PIHAHCOBUX IHCTPYMEH-
TiB MATPUMKH TEXHOJOTTYHHUX CTapTAaIliB Ta iHTerpa-
il aAUTUBHOTO BHPOOHMLUTBA Y cUCTEMY HU(DPOBOI
TpaHcgopmallii OymTiBHHIITBA B MeXax KOHIICTIIi
Construction 4.0.

Chucox BUKOPUCTAHHUX JIZKEPEJI:

1. Barbosa F., Woetzel J., Mischke J. et al. Reinventing construction: a route to higher productivity. McKinsey Global
Institute, 2017. 168 p. URL: https://www.mckinsey.com/capabilities/operations/our-insights/reinventing-construction-
through-a-productivity-revolution (nara 3sepuenssi: 09.03.2026).

2. McKinsey & Company. Delivering on construction productivity is no longer optional. McKinsey Operations

Practice, 2024. URL:

https://www.mckinsey.com/capabilities/operations/our-insights/delivering-on-construction-

productivity-is-no-longer-optional (mata 3Beprenns: 09.03.2026).
3. Ginigaddara B., Ramachandra T., Geekiyanage D. Strategies for enhancing research and development activities
in the Sri Lankan construction industry. Proceedings of the 11th International Research Conference. General Sir John

Kotelawala Defence University, 2018. P. 86-91.

4. World Bank. Introducing the Adequate Housing Index (AHI): a new approach to estimate the housing deficit. Policy
Research Working Paper No. 9830. Washington, D.C.: World Bank Group, 2021. 42 p.

5. Wolf Ranch by ICON and Lennar: 100 3D-printed homes in Georgetown, Texas. Entrepreneur. 2024. Aug. 8.
URL: https://www.entrepreneur.com/business-news/how-much-does-a-3d-printed-icon-home-in-texas-cost/478301 (nara

3sepHeHH:: 09.03.2026).

6. World Green Building Council. Sustainable and affordable housing. London: WorldGBC, 2023. URL:
https://worldgbc.org/article/sustainable-and-affordable-housing/ (mara 3Bepaenns: 09.03.2026).

7. Associated Builders and Contractors. 2024 construction workforce shortage tops half a million. ABC News Release.
2024. Jan. 31. URL: https://www.abc.org/News-Media/News-Releases/abc-2024-construction-workforce-shortage-tops-

half-a-million (mzara 3Bepuenns: 09.03.2026).

8. Associated General Contractors of America. Skilled labor shortages in the construction industry: insights from
AGC survey. COAA Resources. 2023. Nov. 29. URL: https://www.coaa.org/resources/skilled-labor-shortages-in-the-
construction-industry-insights-from-agc-survey (nara 3eepuenss: 09.03.2026).

9. Shifting Paradigms. Embodied carbon reduction in EU construction makes economic sense. Report for the European
Commission. 2023. URL: https://shiftingparadigms.nl/projects/eu_embodiedc/ (nara 3Bepuenns: 09.03.2026).

10. World Green Building Council. European building sector leaders urge EU to prioritise decarbonising the built
environment. WorldGBC #BuildingLife. 2023. Jan. 17. URL: https://worldgbc.org/article/european-building-sector-
leaders-urge-eu-to-prioritise-decarbonising-the-built-environment/ (mara 3sepaenns: 09.03.2026).

11. European Council. Revised Energy Performance of Buildings Directive (EPBD). Official Journal of the European

Union. 2024. Apr. 14.

12. European Environment Agency. Greenhouse gas emissions from energy use in buildings in Europe. EEA Indicator
Assessment. 2025. URL: https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-energy (mara

3BepHeHHS: 09.03.2026).

13. Grand View Research. 3D Printing Construction Market Size & Share Report, 2030. Market Analysis Report.
San Francisco: Grand View Research, 2024. URL: https://www.grandviewresearch.com/industry-analysis/3d-printing-

constructions-market (nara 3sepuenns: 09.03.2026).

14. Wohlers T. et al. Wohlers Report 2023: 3D printing and additive manufacturing — global state of the industry. Fort
Collins: Wohlers Associates / ASTM International, 2023. 425 p.
15. Wohlers T. et al. Wohlers Report 2024: 3D printing and additive manufacturing — global state of the industry. Fort

Collins: Wohlers Associates / ASTM International, 2024.

16. Grand View Research. Global 3D Printing Construction Market Size & Outlook. Market Data Book. San

Francisco: Grand View Research, 2024.

17. COBOD International. Europe's largest 3D printed building is being constructed in Heidelberg. COBOD News.
2023. May 3. URL: https://cobod.com/europe-largest-3d-printed-building/ (mata 3Beprenns: 09.03.2026).

398



CTA/INV PO3BUTOK EKOHOMIKM ISSN: 2308-1988 (Print); 2308-2011 (Online)

18. COBOD International. Largest 3D printed building in Africa. COBOD News. 2024. Feb. 4. URL:
https://cobod.com/largest-3d-printed-building-in-africa/ (mata 3Beprenns: 09.03.2026).

19. Dubai 3D Printing Strategy. The Official Platform of the UAE Government. 2024. URL: https://u.ae/en/about-the-
uae/strategies-initiatives-and-awards/strategies-plans-and-visions/industry-science-and-technology/dubai-3d-printing-
strategy (mata 3BepHerHA: 09.03.2026).

20. Apis Cor. Dubai Municipality — world's largest 3D-printed building (640 m?). Parametric Architecture. 2024,
Aug. 4. URL: https://parametric-architecture.com/apis-cor-completes-the-dubai-municipality-largest-3d-printed-
construction/ (mara 3BepuenHs: 09.03.2026).

21. AnuTHBHI TeXHOJOTII B OyAIBHHUIITBI: OIS KOHCTPYKTHBHHX Ta €KOHOMIYHHUX acmlekTiB. Bicnux HTY «XIII».
2024. Ne 101. C. 85-97. DOI: https://doi.org/10.20998/2078-7405.2024.101.10

22. Al-Ameri A. et al. Environmental footprint and economics of a full-scale 3D-printed house. Sustainability. 2021.
Vol. 13, No. 21. Article 11978. DOI: https://doi.org/10.3390/sul32111978

23. Weng Y. et al. Additive manufacturing in the construction industry: the comparative competitiveness of 3D
concrete printing. Applied Sciences. 2021. Vol. 11, No. 9. Article 3865. DOI: https://doi.org/10.3390/app11093865

24. Thomas D. S., Gilbert S. W. Costs and cost effectiveness of additive manufacturing: a literature review and
discussion. NIST Special Publication 1176. Gaithersburg: National Institute of Standards and Technology, 2014.
DOI: https://doi.org/10.6028/NIST.SP.1176

25. European Commission. Horizon Europe Call HORIZON-CL5-2026-02-D4-01: on-site innovative robotic and
automated solutions for building renovation and construction. 2026.

26. European Commission. The digital transformation of the built environment. BUILD UP. 2024. URL:
https://build-up.ec.europa.eu/en/resources-and-tools/articles/overview-article-digital-transformation-built-environment-
and-0 (mara 3BepreHHs: 09.03.2026).

27. Sawhney A., Riley M., Irizarry J. (eds.). Construction 4.0: advanced technology, tools and materials for the
digital transformation of the construction industry. London: Routledge, 2020. 530 p.

28. GMK Center. Non-residential segment became the driver of construction growth in Ukraine in 2024. GMK Center
Infrastructure. 2025. URL: https://gmk.center/en/posts/non-residential-segment-became-the-driver-of-construction-
growth-in-ukraine-in-2024/ (nara 3Bepuenss: 09.03.2026).

29. COBOD International. First 3D printed social housing project built to new ISO standards. COBOD News. 2024.
Dec. 16. URL: https://cobod.com/3d-printed-social-housing-project-compliant-with-new-standards/ (mara 3BepHEHHS:
09.03.2026).

30. COBOD International. COBOD's BOD2 3D printer used to build a school in Ukraine. Construction Digital.
2023. June 7. URL: https://constructiondigital.com/articles/cobods-bod2-3d-printer-used-to-build-a-school-in-ukraine
(mata 3BepHenHs: 09.03.2026).

References:

1. Barbosa, F., Woetzel, J., Mischke, J., et al. (2017). Reinventing construction: A route to higher productivity.
McKinsey Global Institute. Available at: https://www.mckinsey.com/capabilities/operations/our-insights/reinventing-
construction-through-a-productivity-revolution

2. McKinsey & Company. (2024). Delivering on construction productivity is no longer optional. Available at:
https://www.mckinsey.com/capabilities/operations/our-insights/delivering-on-construction-productivity-is-no-longer-
optional

3. Ginigaddara, B., Ramachandra, T., & Geekiyanage, D. (2018). Strategies for enhancing research and development
activities in the Sri Lankan construction industry. In Proceedings of the 1lth International Research Conference
(pp- 86-91). General Sir John Kotelawala Defence University.

4. World Bank. (2021). Introducing the Adequate Housing Index (AHI): A new approach to estimate the housing
deficit (Policy Research Working Paper No. 9830). World Bank Group.

5. Entrepreneur. (2024, August 8). Wolf Ranch by ICON and Lennar: 100 3D-printed homes in Georgetown,
Texas. Available at: https://www.entrepreneur.com/business-news/how-much-does-a-3d-printed-icon-home-in-texas-
cost/478301

6. World Green Building Council. (2023). Sustainable and affordable housing. Available at: https://worldgbc.org/
article/sustainable-and-affordable-housing/

7. Associated Builders and Contractors. (2024, January 31). 2024 construction workforce shortage tops half a million.
Available at: https://www.abc.org/News-Media/News-Releases/abc-2024-construction-workforce-shortage-tops-half-a-
million

8. Associated General Contractors of America. (2023, November 29). Skilled labor shortages in the construction
industry: Insights from AGC survey. Available at: https://www.coaa.org/resources/skilled-labor-shortages-in-the-
construction-industry-insights-from-agc-survey

9. Shifting Paradigms. (2023). Embodied carbon reduction in EU construction makes economic sense. Available at:
https://shiftingparadigms.nl/projects/eu_embodiedc/

10. World Green Building Council. (2023, January 17). European building sector leaders urge EU to prioritise
decarbonising the built environment. Available at: https://worldgbc.org/article/european-building-sector-leaders-urge-eu-
to-prioritise-decarbonising-the-built-environment/

399



CTA/INV PO3BUTOK EKOHOMIKM N2 2 (59), 2026

11. European Council. (2024). Revised Energy Performance of Buildings Directive (EPBD). Official Journal of the
European Union.

12. European Environment Agency. (2025). Greenhouse gas emissions from energy use in buildings in Europe.
Available at: https://www.eea.europa.eu/en/analysis/indicators/greenhouse-gas-emissions-from-energy

13. Grand View Research. (2024). 3D printing construction market size & share report, 2030. Grand View Research.
Available at: https://www.grandviewresearch.com/industry-analysis/3d-printing-constructions-market

14. Wohlers, T., et al. (2023). Wohlers Report 2023: 3D printing and additive manufacturing — Global state of the
industry. Wohlers Associates / ASTM International.

15. Wohlers, T., et al. (2024). Wohlers Report 2024: 3D printing and additive manufacturing — Global state of the
industry. Wohlers Associates / ASTM International.

16. Grand View Research. (2024). Global 3D printing construction market size & outlook. Grand View Research.

17. COBOD International. (2023, May 3). Europe's largest 3D printed building is being constructed in Heidelberg.
Available at: https://cobod.com/europe-largest-3d-printed-building/

18. COBOD International. (2024, February 4). Largest 3D printed building in Africa. Available at: https://cobod.com/
largest-3d-printed-building-in-africa/

19. UAE Government. (2024). Dubai 3D printing strategy. Available at: https://u.ae/en/about-the-uae/strategies-
initiatives-and-awards/strategies-plans-and-visions/industry-science-and-technology/dubai-3d-printing-strategy

20. Parametric Architecture. (2024, August 4). Dubai Municipality — world's largest 3D-printed building
(640 m?). Available at: https://parametric-architecture.com/apis-cor-completes-the-dubai-municipality-largest-3d-
printed-construction/

21. Adytyvni tekhnolohii v budivnytstvi: Ohliad konstruktyvnykh ta ekonomichnykh aspektiv [Additive technologies
in construction: Review of structural and economic aspects]. (2024). Visnyk NTU “KhPI”, no. 101, pp. 85-97. DOI:
https://doi.org/10.20998/2078-7405.2024.101.10

22. Al-Ameri, A., etal. (2021). Environmental footprint and economics of a full-scale 3D-printed house. Sustainability,
no. 13(21), 11978. Available at: https://doi.org/10.3390/sul32111978

23. Weng, Y., et al. (2021). Additive manufacturing in the construction industry: The comparative competitiveness of
3D concrete printing. Applied Sciences, no. 11(9), 3865. DOI: https://doi.org/10.3390/app11093865

24. Thomas, D. S., & Gilbert, S. W. (2014). Costs and cost effectiveness of additive manufacturing: A literature
review and discussion (NIST Special Publication 1176). National Institute of Standards and Technology. DOI: https://doi.
org/10.6028/NIST.SP.1176

25. European Commission. (2026). Horizon Europe Call HORIZON-CL5-2026-02-D4-01: On-site innovative robotic
and automated solutions for building renovation and construction.

26. European Commission. (2024). The digital transformation of the built environment. Available at:
https://build-up.ec.europa.eu/en/resources-and-tools/articles/overview-article-digital-transformation-built-environment-
and-0

27. Sawhney, A., Riley, M., & Irizarry, J. (Eds.). (2020). Construction 4.0: Advanced technology, tools and materials
for the digital transformation of the construction industry. Routledge.

28. GMK Center. (2025). Non-residential segment became the driver of construction growth in Ukraine in 2024.
Available at: https://gmk.center/en/posts/non-residential-segment-became-the-driver-of-construction-growth-in-ukraine-
in-2024/

29. COBOD International. (2024, December 16). First 3D printed social housing project built to new ISO standards.
Available at: https://cobod.com/3d-printed-social-housing-project-compliant-with-new-standards/

30. Construction Digital. (2023, June 7). COBOD's BOD2 3D printer used to build a school in Ukraine. Available at:
https://constructiondigital.com/articles/cobods-bod2-3d-printer-used-to-build-a-school-in-ukraine

Jlama naoxoooicenns cmammi: 04.04.2026

Jlama nputinamms cmammi: 24.04.2026
Jama nyoaixayii cmammi: 11.05.2026

400





