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AHHOTALUNA

BeepeHue. VHdopmaUMoOHHOE MoaenvpoBaHve 34aHWA 3aHMMaeT LeHTpanbHOe MeCTo B LMdpoBOW TpaHchopmaunm
CTpouTenbHoW oTpacnu. MNoaaepxvsBas Npo3pavHbii 1 6ecnepeborHbIN NOTOK MHpopMaLMn Mexay Bcemy 3anHTepeco-
BaHHbIMKN cTOpoHamu, BIM obneryaet nx coTpyAHNYECTBO Ha pasfnnyHbIX aTanax npoekta. 3To NPUBOAUT K 3HAYUTENbHOMY
noBbILLIEeHNI0 3 EKTUBHOCTM Npu Bonee HM3KMX 3aTpaTtax, bonee BLICTPON fOCTaBKE C MEHbLUMM KONIMYECTBOM HETOYHOC-
Ten 1 3afepxeK, paclUMPEHNIO BO3MOXHOCTEN ANns 6usHeca 1 CHUXeHWIo BbIGpocoB 1 otxodoB. Lienb nccnegosaHns —
BbISIBUTb 3aKOHOMEPHOCTU B CTAHOBMEHUN HOBbIX MH(OPMAaLMOHHbIX MPOLECCOB OTPacnun u chopMynmpoBaTb OCHOBHbIE
6apbepbl Npy UX BHEAPEHWUN B NMPOEKTHYIO NPaKTUKY.

Matepuanbl U MeToabl. Vcnonb3oBanucb HayyYHble NyGnukauum oTe4ecTBEHHbIX U 3apybexHblx nccnegosartenen. Moc-
KONbKy 3asiBneHHasi npobnemartyika cnoxunace B bnkaniliee gecatunetve, To paccMaTpuBanncb Matepuansl B 3TOM Bpe-
MeHHOM AunanasoHe. MNpUMeHsNUCbL TeopeTuyeckue MeToabl UCCNefoBaHWs: aHanma, No3BONMBLLMIA PasfoXUTb Ha YacTu
06LWMpHY0 MHOPMaLMOHHYo 6a3y no ctpaHam EC; knaccudukaums, kotopas gana BO3MOXHOCTb BbIiBUTb OCHOBHbIE
pblyarn BHeOPEHWSA HOBbIX TEXHOMOMWIA; aHanorus, onpeaenuBlLLIas CXOACTBA B MpoOLEcce pa3BUTUS MHHOBaLWI; CUHTES,
KOTOPbIV NO3BONWN NONY4UTL ObLLee NpefcTaBieHne o CTyneHsX opmM1poBaHNSA HOBbBIX ABMEHWIA B NPOEKTUPOBaHUM CTPO-
UTenbHbIX 0OBHEKTOB.

Pe3ynbraTbl. BbiNnonHeH cpaBHUTENbHBIV aHanNn3 BHEAPEHUS HOBbIX TeXHonorui B ctpaHax EC B 3aBMCUMOCTM OT LIEHTP-
nepudepuiiHbIX 3aKOHOMEPHOCTER, NpoBeAeHa napannenb Mexay MHMopMaLMOoHHbIMK npoueccamu B Poccun n cpeam
eBponenckmx ctpaH. ChopmMynMpoBaHbl OCHOBHbIE ApalriBepbl BHEAPEHWS NHHOBALMIOHHOIO pa3BUTUS B CTPOUTENbHbIN CEK-
TOp ¥ TopMo3siLme hakTopbl Ha ocHoBaHWK 10-neTHen nctopum BHeapeHus BIM B ctpaHax EBponbl.

BbiBoabl. BHegpeHue BIM B cTpouTenbHbIl cekTop YacTo orpaHnyeHo. OcHOBHblE 6apbepbl CBA3aHbl C (hYHKLMOHAMbHOM
COBMECTMMOCTbBIO, COOTBETCTBMEM TPebOBaHUAM BCEX Nornb3oBaTenei, M3aMeHeHeM pabounx NpoLeccoB, PUANYECKUIMI
BOMpocamu 1 oby4eHeM, a Takke Co3fgaHMeM HOBbIX NpaB U 06s3aHHOCTEN.
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ABSTRACT

Introduction. Building information modeling is key to the digital transformation of the construction industry. By maintaining
a transparent and continuous flow of information between all stakeholders, BIM facilitates their collaboration at various
stages of a project. This leads to significant efficiency gains at lower costs, faster delivery with fewer inaccuracies and
delays, better business opportunities, and lower emissions and waste. The purpose of the study is to identify patterns in
the formation of new industry-wide information processes and to formulate the main barriers to their implementation in
the project practice.

Materials and methods. The author studied the scholarly publications of domestic and foreign researchers. Since this
scope of problems was formulated in the recent decade, materials, published during this period, were considered. Theo-
retical methods of research were employed: analysis, which allowed the author to break down an extensive information
base on the EU countries; classification, which made it possible to identify the main levers for implementing new technolo-
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gies; analogy, which identified similarities in the development of innovations; synthesis, which generated a general idea of
the stages of forming new phenomena in the design of construction projects.

Results. The author made a comparative analysis of the introduction of new technologies in the EU countries depending on
the centre-periphery patterns, drew a parallel between the information processes in Russia and European. He also formu-
lated the main drivers of the introduction of innovative development in the construction sector and decelerating factors based
on a 10-year history of the implementation of BIM in European countries.

Conclusions. The implementation of BIM in the construction sector is often limited. The main barriers are related to in-
teroperability, compliance for all users, workflow changes, legal issues and training, and the emergence of new rights and
responsibilities.

KEYWORDS: BIM technologies, information modeling technologies, digitalization of the construction sector, innovation,
BIM standardization, public procurement, international experience
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BBEJAEHUE

CTpOUTENBHBII CEKTOp OKa3bIBACT CHIIHHOE BITHS-
HHUE Ha SKOHOMHUYECKOE, SKOJIOTHIECKOE M COI[HAIbHOE
pa3BUTHE, TOCKOJIBKY CTPOUTEIBCTBO — ITO TOPH30H-
TaJbHBII CEKTOp, 00CITY)KMBAIOUIMKA MHOTHE OTPACIH
MIPOMBIIIJIEHHOCTH U SBJISIFOLIMKCS KPYIHBIM IIOTpeOH-
TEJeM MTPOMEKYTOTHOM IPOAYKITHH (ChIPhE, XUMHUKATEHI,
AIIEKTPOOOOPYIOBAaHNE U T.J.) B YCIyT (BKJIIOUasi OaH-
KoBCKoe j1en10). B EBpomneiickom coroze (manee — EC)
CTPOUTENBHBIM KOMIIJIEKC IpenocTaBiseT 18 mwui-
JMOHOB pabodux MecT W obecrneynBaeT o4t 9 %
BBII[1].

CrpouTenbHas OTpaciab — KITI0UeBas IBIKYIIAs
CHJIa SKOHOMHKH B IIEJIOM, CTaJIKHBACTCS C MHOTOYHC-
JIEHHBIMH TIpo0ieMaMu, CBSI3aHHBIMH, B YaCTHOCTH,
€ KOHKYPEHTOCIIOCOOHOCTBIO, HEXBATKOM padoueii CHIlbl,
3 PEeKTHBHOCTHIO UCIIOIB30BAHUS PECYPCOB M OCOOEH-
HO NPOW3BOANTEIBHOCTHI0. DAKTHYECKH 32 IOCIIEIHIE
JIBa TECATHIICTHS TIPOU3BOJUTEIFHOCTE TPY/a BEIPOCIA
MIPUMEPHO Ha YEeTBEPTh OT TEMIIOB pOoCcTa B 00padarhI-
Baroreil mpompinureHHOCTH (1,0 % mpotus 3,6 % coot-
BETCTBEHHO), YTO JIeJIaeT CTPOHMHIYCTPHIO caMoi OelI-
HOM € TOYKHU 3pEHUs IPOU3BOAUTENBHOCTH [2]. OTHacT
9TO OOBSCHSETCS TPYAHOCTSIMU B OCBOGHHH IIM(POBBIX
WHHOBAIIUH, KOTOPBIE MOIJIH OBl TOMOYb ITOBBICHTH KaK
TIPOU3BOAMUTENHFHOCTD, TaK M IPHOBUTEHOCTH. BHEpeHMe
MOJHOMACIITAOHOH TM(PPOBHU3ALNU MOXKET MPUBECTH
K ©KETOJHOH 1100aIbHOM 3K0OHOMHHK cpeacTB a0 20 %
Ha 9Tarax NpoeKTUPOBAHUS U CTPOUTENHCTBA U JI0 15 %
Ha 3Ttane skcityarauuu [3]. [loatomy ucnonb3oBaHue
BIM npu3HaeTcs MOTeHIHANEHBIM (haKTOPOM Pa3BUTHS
CTPOMUTEIBHOMN OTpaciu.

MATEPHAJIBI U METO/JAbI

Hcnonp3zoBanne BIM-TexHonmoruii B ctpou-
TEJIbCTBE AOCTATOYHO HOBOE SBIEHUE, MOCKOIBKY
BHEJPEHUE B MPOU3BOACTBO HA4aloCh 15 jeT Ha3zan
B HEKOTOPBIX €BPONEHCKHUX CTpaHax, a B APYTUX ellle
He npumensiercs. I1o 3Toil mpuunHe HaydHBIE MyOIH-
Kalli¥ MMEIOT CPaBHUTEIBHO HEIaBHUU TOJ] BBIIMYC-
Ka. BriOpanHas Temarnka akTyaJibHA Kak B HAy4HBIX
IIKOJIAX apXUTEKTYPHO-CTPOUTENIBHBIX YUEOHBIX 3a-
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BEJICHHU, TaK U B MOJIUTEXHUIECKUX, SIKOHOMUIECKUX
U JAPYTUX HAayYHBIX HAMPaBICHHUSIX, MOCKOJIBKY 3TO
MEeXIUCIHTUIMHAPHAS TeMa [4, 5].

B Hacrosmiei crarbe UCTIONB3YIOTCS HAyIHEIE Ty0-
JUKAIMH YYCHBIX 13 HalmoHanpHOTO UCCIIeI0BaTeIb-
ckoro MOCKOBCKOT'O TOCYIapCTBEHHOTO CTPOUTEIBHO-
ro yHusepcutera (C.C. denopos), HoBocubupckoro
TrOCYIapCTBEHHOTO apXHTECKTYyPHO-CTPOUTEIBHOTO
yuupepcureta (B.B. Tamamos), Kazanckoro rocymap-
CTBEHHOTO apXUTEKTYypPHO-CTPOUTEIHFHOTO YHUBEPCH-
tera (E.C. Paxmarymmna), Cankr-IlerepOyprckoro
MOJINTEXHUYECKoTo yHUBepcuTeta [letpa Bemmkoro
(B.B. IllapmanoB), MOCKOBCKOTO TOCYIapCTBEHHO-
ro TeXHHYeckoro yHupepcuteta um. H.D. baymana
(C.X. Anp-3ryns), FOxHOro dhenepalbHOro yHHBEP-
cuteta (H.E. Mopo3zosa), Bcepoccuiickoit akagemMun
BHemHel ToproBiau (B.B. WnepuHoBa) M np. Kax-
JIbII U3 MCClleloBaTeNel pacCMaTpUBAET MIPOSIBICHUE
BIM B cBOEM acnekTe: OT MPOECKTUPOBAHUS 3aHUI
JT0 BHEITHEOKOHOMHYECKUX CBS3EH MEXKIY CTpaHaAMH,
co3naBasi OObEMHYIO KaPTUHY BIUSHUS TU(POBBIX MH-
HOBAaIlM{ B COBPEMEHHOM MHpE. MHOTHE 3apyOe:KHbIC
YYCHBIC TaK)KE€ OIHUCHIBAIOT OIBIT BHEAPECHUS HOBBIX
TEXHOJIOTUH B CBOMX CTpaHax, 4TO MO3BOJISIET POPMHU-
pOBaTh BPEMEHHOM Cpe3 pa3BUTHSI CUTYAIHH B 3aBHUCH-
MOCTH OT IIPHHUMAEMBIX PEUICHUI Ha IPAaBUTEIHCTBEH-
HOM YpOBHE.

[MonydeHHBIe pe3ynbTaTHl B CTaThe OCHOBaHBI
Ha TEOPETUYECKUX METOJAX HCCICAOBAHUSA: aHATU3
1 Kinaccuukanus 3HaHUI 00 omnbiTe BHeApeHus BIM-
TEXHOJIOTHH B cTpaHax EBpombl Ha 0a3e Hay4YHBIX
MyOMMKanui Kak OTEeYECTBEHHBIX, TaK U 3apyOeKHBIX
HccleoBaTeNIel; aHaJlOTUs U COMOCTaBIEHUE JaJIH
BO3MOXKHOCTH CPaBHUTH HIYyIINE IPOIECCH Ha 3ama-
ne u B Poccuu, 0003HaUYUTh Cc1aOble MOMEHTHI, IS
KOTOPBIX TPeOYIOTCS TOTIOTHUTEIBHBIE UCCIICOBAHUS
1 HaOIIOICHYSL.

PE3YJIBTATHBI UHCCJIEJOBAHUA

B rocynapcrBax-unenax EC nocreneHHo BHenpsi-
I0TCsI IM(POBBIC HHHOBAIIMU B CTPOUTEIBHYIO OTPACIb,
npu 3toM BIM sBnsiercs nunepom. g ocymiectsiie-
HUS ATOTO Tpoliecca Ha 3aKOHOJATEeILHOM YPOBHE OBLIT
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IPUHAT P Mep, HanpuMmep, EBponeiickas koMmuccus
pa3paboTana cTpaTernd W WHUIHATHBEI, HAIIPABIICH-
HBIE Ha cojelicTBUE HU(POBU3ALNH B CTPOUTEIBHOM
cexrope: «Crparerust yCTOM4MBOH KOHKYPEHTOCIOCO0-
HOCTH CTPOUTEIHHOTO CEKTOPA M €r0 MPEeIIpUATHI»,
«Ilenesas rpynmna EC no BIM u margopma nugpoBoro
crpourenbcrBa ECy» [4]. LludpoBuzanust cTpouTeIbHOTO
KOMITJIEKCa Takke HHTETPUPOBaHa B Ipyrue 00IacTH 110-
JUTUKY, Takue Kak «Jlupextusa EC o rocynapcTBeHHBIX
3aKyIIKax», HOOLpsis ucnoib3oBanue BIM B crpouresns-
HBIX MPOEKTax, « MOHUTOPUHT IH(POBOTO NPEIPHHHU-
MmarenbscTBa». OHaKo MHHOBAIMOHHOE pa3BuTHe B EC
ObUIO HEOIHOPOIHBIM, IIOCKOJIBKY HEKOTOPBIE CTPaHBI
TIPOJIBUTAJIVCH B IpoLiecce IU(ppOBU3AIN OBICTpEE, YeM
npyrue. Ctpansl CeBepHOM EBpOIIBI THIMpOBaNH B TUIa-
He BHeapeHus BIM, u B HacTosiee Bpemst MX MOCTENeH-
HO JIOTOHSIOT 3aIaJHOCBPOIEICKHE CTPAHbI, 33 KOTOPHI-
MU CJEeyI0T cTpaHbl Boctounoii EBporbl.

Jns ananuza BHenpenus BIM B crpoutenbHoM
OTpaciy MpOM3BeNeHa BBIOOPKA MO OJHOMY IIpPHUMeE-
py u3 pasHbIx 3xkoHOMu4eckux 30H EC: u3 CeBepHoit
EBponsr — [lanus (mepBas cTpaHa, B KOTOpOil mc-
MOJI30BaHNHE HOBBIX TEXHOJOTUH 3aKpeIIeHo Ha ro-
CyIapCTBCHHOM ypOBHE), U3 cTpaH 3amamHoit EBpo-
16l — @paHIys (TIOJIOBHHA CTPOUTENHFHOTO KOMILIEKCa
nepenuia Ha HOBbIe TEXHOJIOTHH 0e3 BMeNIaTelbCcTBa
rocynapctsa), [lonpmma (ogHa U3 HEMHOTHX cTpaH Boc-
TouHOI EBpomnsl, moxaep:xuBaroas NUIOTHBIE MPO-
€KTHI C UCIOJIH30BAHUEM HOBBIX TEXHOJIOTHH) TIpe-
crasisieT crpansl Boctounoit EBponsl. Temaruueckue
HCCIIEJOBAaHMS 110 CTPaHaM XapaKTEPH3YIOT COCTOSHHE
BIM B kaxxgom u3 perronoB EC u WumoCcTpupyIoT He-
KOTOpBIE KITI0OUYEBbIE IPOOJIEMBI 1 BO3MOXKHOCTH HX pe-
IIEHUsS, C KOTOPBIMU CTAJIKUBAIOTCS TOCYAaPCTBECHHBIN
CEKTOp M MPOMBIIIIEHHOCTh IIPU MOAEPKKE BHEIpe-
Hust BIM. I{enb cOCTOUT B TOM, YTOOBI BBIZICITUTH HEKO-
TOpbie (haKTOPhl, OOBSICHAIOIINE ycIieX (I Heyaady)
WHHIATHB N0 BHEAPEHUIO N(POBBIX HHHOBALUH.

Cocrosinne peanusanun BIM B lanun

Hanus BBena BIM-TtpeGoBanms B 3aKOH O TOCy-
JIapCTBEHHBIX 3aKkymnkax ¢ 2007 1. DTU MOCTaHOBJICHUS
HaIpaBJICHHI Ha COJCHCTBUE UHTETPAIlUN HH(POpMAITH-
OHHBIX U KOMMYHHUKaIIUOHHBIX TEXHOJIOTUH B CTPOH-
TENbHBIN CEKTOP, TEM CaMbIM MOBBIIIASL €r0 MPOU3BO-
nutenbHOCTh. C 2008 . moTpeboBanock MpuMEHEHHE
BIM-texHOonmoruii s NpoeKTOB PEKOHCTPYKLHH TO-
CyIapCTBEHHOTO cekTopa, ¢ 2009 1. — s mpoeKToB
COLIMAIBHOTO JKHJIBS, TOAJICPKUBAEMBIX TOCYIAPCTBOM.
C mrons 2011 . mapnamenT J{laHun pactpocTpaHm 00s-
3ateipHOe BHenpeHue BIM Ha Bce MeCTHBIE U permo-
HaJbHBIC MPOCKTHI CTOMMOCTBIO Oosiee 2,7 MIH €Bpo,
B TO BpeMs KaK MPOEKTHI IIEHTPaIbHOTO IPAaBUTEIHCTBA
uMmenu 6osee HU3KUi mopor B 677 Thic. eBpo. C anpens
2013 r. BIM sBisieTcst 00s3aTeIbHBIM B HAIIMOHAJIBHBIX,
PETHOHAILHBIX, MyHHUIIMIIATBHBIX TTPOEKTaX, B TOM YHC-
Jie B 00JIACTH COIUATBHOTO KM [6—8].

IIpaBurenscTBO JlaHny NPUBIIEKIIO HAYYHbBIE KPYTH
1 ITPOMBIIIVIEHHOCTD K IMOATOTOBKEC HOPMATUBHBIX aKTOB
MOCPEICTBOM KOHCYIBTALIMA U MUIOTHBIX MPOEKTOB.
OTO MOMOTIIO TapaHTHPOBATh, UTO MpuMeHeHne BIM
HEoOXO0IMMO M aKTyasbHO Juist oTpaciu. B 2016 1. 78 %
JIATCKUX MPOEKTHBIX KoMnaHui 3Hanu o BIM u ucnons-
30BaJIN €10 JUIA co3naHus 3D-Bu3yanusanuu, aHaau3a
npousBoauTeNbHOCTH BIM 1 0OHapyKeHUsI HECOOT-
BetcTBUi [6]. bonee 30 % nepenanu Monenau TeM, KTO
OTBEUACT 3a yIpaBJIeHHE 00BEKTaMH 31aHUH, TOKA3bI-
Bas, uyTo BHeapeHue BIM Taxke kacaeTcst 3TaloB JKC-
TUTyaTaly ¥ TEXHUIECKOTO 00CITY>KUBAHHS CTPOHUTEIh-
cTBa (a HE TOJIBKO 3Tala MpoeKTupoBaHus). boree 65 %
KOMITaHUM, ucnonb3yromux BIM, npennonarator npu-
MEHSTh WH(POPMALMOHHOE MOJICIINPOBAHKE IS BCEX
MIPOEKTOB B TEUCHUE CIEAYIOUINX HECKOIBKUX JeT [7].
3T0 00yCIIOBICHO CIEAYIOMIMMHU MPEAIoIaraeMbIMu
MPEeUMYIIECTBAMU:

* 84 % xomMnaHui cuMTarot, uto BIM MoxeT mo-
BBICUTH IMPOU3BOJAUTCIIBHOCTD Ha CTpOHTeJ’IbHOﬁ IJI10-
IAJIKe;

* 79 % cumratot, uto BIM mnoBbImaeT coTpyaHu-
YEeCTBO MEX/Iy BCEMU CTOPOHAMU;

* 31 % yBepensl, uto BIM HeoOxoanmo 11st co3-
JIaHUSl YCTOMUMBOM OKpYXKarouleil cpenpl.

IIpaButensctBO Januu noaaepxano BHEIPEHHUE
BIM, Bi0XHB 3HaYNTEIBHBIE CPEACTBA B MICCIIETOBAHMS
1 pa3paboTKu. Acconnais IpON3BOIUTEIHFHOCTH HH-
(hopmaMoHHBIX TeXHOIOTHI B cTpoutenscTee (BIPS)
OITyONMKOBaJla HECKOJIBKO CTAHAAPTOB IS TIOJEPXK-
KH pa3paboTku nudpoBeIX KOHCTpyKOuit [9]. Ha Gaze
TaKWX YHUBEPCUTETOB, Kak ONbOOPTrCKUil yHUBEPCHU-
teT, OpXyccKas IIKoJIa apXUTEKTYpbl M TeXHn4ecKui
yHHUBEpcUTET JlaHWM, IPOBOASTCS KYypChl B 001acTH
3D-monenupoBanus ¥ UHGOPMALIMOHHOTO B3auMO/IEHi-
CTBUSL.

[IpaButenscTBo [anuu B3su10 Ha cebs BEIyIIyIO
poib B pa3paboTke ctanaapToB BIM c¢ 1enbro nosiu-
ATh Ha MexXayHaponHsle (B ToMm yucie EC) cranmap-
161 BIM. OOnanast 6osee 4eM AeCSTHIIETHUM OIIBITOM,
JlaHus crana ofHUM U3 eBPONEHCKUX JUAEPOB B o01ac-
TH BHEJPEHHs M paclpoOCTPaHEeHHUsI OIbITA 10 BHEAPE-
Huto BIM-texHonoruii.

Cocrosinne peanuzaunu BIM Bo ®panuuu

Bo ®panuuu BHeapenue BIM 3HauuTenbHO
NPOJIBUHYJIOCH BIlepell, 0COOCHHO C BHEJpEHUEM
«IInana nudpoBoro nepexoma B CTPOUTEIBHON OT-
pacitm» (PTNB) B 2015 1. — cTpaTernueckoro Iia-
Ha, IPpU3BaHHOTO yckopuTh BHenpeHue BIM. C 2016
no 2017 rr. oceenomienHocts 0 BIM cpenu npennpu-
ATHH B CEKTOpax CTPOUTENIBCTBA M HEABMKMMOCTHU
BbIpocna 10 35 %. B 2017 1. 26 % xomnaHuil Havanu
BHeNpsTH BIM B cTponTeNnbHbIE IPOEKTHI, YTO IPUBEIIO
K cTpouTenbcTBY 500 THIC. JOMOB € HCIIONB30BAaHUEM
BIM.

®paHnus — eAMHCTBEHHAasl CTpaHa, TIe I0-
Ka3aTelb BHEAPEHHUS MH(OPMAIIMOHHOTO MOJCIIH-
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poBaHus uHXeHepamu (44 %) HEMHOIO oIepeXxaer
MoKa3aTesib cpeau apxutekropoB (40 %). YactuuHo
9TO OOBACHSIETCA CTPYKTYpPOH pHIHKA CTPOUTEIHHON
orpacnu @paHuuu, TAe CETMEHT apXUTEKTYPHI B OC-
HOBHOM COCTOMT U3 MaJIbIX U CPEAHUX MPENIPUITHH,
B TO BpeMsI KaK CeTMEHT WHXHHUPHHTA XapaKTepu3y-
eTCsl KpynHbIMHE KoMmaHusiMu. OHu o0siagatoT 60Ib-
IIMMU BO3MOXHOCTAMH M CTPEMSTCS UCHOJIb30BaTh
BO3MOXKHOCTH JJIS1 pa3BUTHs OM3HECA 3a CUET BHEAPE-
Husg BIM [10, 11].

IIpaButenscTBo @paHuuy NOUUIO MO APYTrOMY
ITyTH, BEIOpaB HEOOs3aTeIBHBIN MOIXO0M, OIMyOINKOBaB
wian PTNB na 2015 r. He BBoas TpeboBanue BIM
B 3aKOH O IOCYIapCTBEHHBIX 3aKyIKax, IPaBUTEIb-
cTBO PpaHINN XOTEN0 N30€XKaTh NCKIIOUCHHUS MaJIbIX
U CPeAHUX MPEIIPUATHHA U3 JOCTyNa K BOSMOKHOCTAM
TOCYAapCTBEHHBIX 3aKyIOK B KPATKOCPOYHOM MEpCHeK-
tuse [12]. [I1an HanpaBJeH Ha CTUMYIIMPOBAHHE TIPH-
MeHeHus: BIM B CTpOUTENBHOM KOMILIEKCE C LEIBIO
JOCTUIKEHUSI YCTOMUMBOCTU U CHHUXKEHHS 3aTpar
Ha CTpouTenbeTBO. [1an BKITIouaeT OI0KET B pa3Mepe
20 muH eBpo u3 KommeHcarimoHHOro (oHIa CTpaxo-
BaHUS 3[JaHUH 175 COAEHCTBUSA €r0 pealn3aluu. TOT
T1a" OBLT pa3paboTaH Ha 3 roJa W pacIpoOCTpaHsIET-
Csl HA BCE CTPOUTENBHBIC MPEINpUsITHs, padoTatouime
B0 ®paHIu.

Bo ®panuynu npaBUTENbECTBO TAKXKE AKTUBHO 3aHU-
MaeTcs MMPOABMKEHUEM 00pa30BaHUs, HAYYHBIX HCCIIe-
JIOBaHHH U pa3padboTok B oomactu BIM. B pamkax mmana
PNTB B 2018 1. ObI1a 3army1ena 3neKTpoHHast atdop-
ma KROQI, uToObl NOMOUYBL HapalimBaTh BO3MOKHOCTH
BIM pns maneix u cpeanux npeanpustuil. OHa Hanpas-
JIeHa Ha COTPYOHHYECTBO 10 oOMeHy BIM-Monensmu,
6ecriatHpiMu BIM-1mabnonamu, npeasiaraer JOCTyIl
K UHCTPpyMEHTaM BU3yalnu3aluy 1 nposepku [13].

Eme oxnoit manIMaTnBOM (32 mpenenamu PNTB),
HOAJEPKUBAEMOMN IpaBUTENbCTBOM DpaHiuu, sBIIS-
ercs EduBIM — 370 cets BIM-koopauHaTOpOB, Mpe-
rojaBareliell U UcciaenoBaresie, COTpyIHUYAIOIINX
C TIPOMBIIIEHHOCTBIO M OTBEYAIOLINX 32 MOAAEPKKY
BHezpeHus BIM nocpencTBoM uccneoBaHuil 1 HOBBIX
MeTonoB o0ydenns. OHa BKIIIOYAET HECKOIBKO YHHUBEP-
cuTeTOoB, Takux Kak [lapmxckas Beiciuas 1mkosua, Beic-
I1as IKojia oOIIecTBeHHBIX padoT u Bricmas mikona
apXuTeKkTypsl Mapcens.

Bo ®paHnuu npaBUTENbCTBO TaKKE ChHITPAIO
KJIIOUEBYIO POJib B Mpouecce cranaaprusanuu BIM,
B paMKax KOTOPOTro ObLTa OIMyOJIMKOBaHA JOPOXKHAS
KapTa ctangaptusanuu [14]. Dta gopoxHas KapTa Ha-
IIpaBJIeHA Ha:

* 0OMEH OIBITOM JUIS TIOBBIIICHHUS OCBEIOMIICH-
HOCTH B UCTIOJIb30BaHNU BIM;

* pa3pabOTKy TPEHHHTOB M HHCTPYMEHTOB, aJarl-
THUPOBAHHBIX JUIS MAJbIX M CPEIHHUX MPEATIPUATHH;

* COBEpIICHCTBOBAaHHE MPOLIECCOB OOMeHa WH-
dhopmarnmeit u co3aHue HaIe)KHOW OCHOBBI JIJIS COJICH-
CTBUSI 0OMEHY JaHHBIMHU Ha NMPOTSHKEHHH BCETO KH3-
HeHHoro nukia (JKL) moctpoeHHOrO 31aHNUS.
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INonpia HaxXOOUTCA HAa paHHEN CTaqUX BHEAPEHUS
BIM. IIpaBuTenabCTBO HEAABHO 3aIlyCTUIIO MOTUTUKY
U MHCTPYMEHTHI, nogaepxusaromue BIM B crpou-
TEIbHOU OTpaciu. YpoBeHb BHeApeHus BIM otHocu-
TEJIbHO HU30K, TONIBKO 12 % CTPOUTENBHBIX KOMITAHUH
ucnone3yioT BIM B cBoeil moBcegHeBHoit pabore. OHu
JIeal0T 3TO B OCHOBHOM JJIsl IPOEKTOB, CBSI3aHHBIX
¢ Busyamm3anueit, 3D-mMonensiMu, ¥ B MEHBIIIEH cTere-
HU /1711 OOHApY)KeHHsI TpoOIIeM, TPUMEHEHHs TPpaUKOB
u ontumusanuu [15]. OToT HU3KUI ypOBEHb BHEAPEHUS
YaCTHYHO OOBSICHACTCS OTCYTCTBHEM 3HAHHH, CHCTEMa-
THYeCcKkuX TpeboBanuii BIM B 3akoHe 0 rocymapcTBeH-
HBIX 3aKyIKaxX ¥ BBICOKOM CTOMMOCTBIO ME€PBOHAYAIb-
Horo BBeneHus BIM.

Tem He Menee peanusauus BIM Ha nonbckom
pBIHKE UMeeT OONBIION MOTEHINA, TOCKOJIBKY TTOJTb-
CKHH CTPOHUTEIBHBIN PHIHOK 00YCIOBIEH HOBBIM CTPO-
WUTENbCTBOM (2 HE PEMOHTHBIMH paboTamu). [pyrue
oTpaciieBble (PaKTOpHI, TaKWe KaKk HeXBaTka pabouein
CHJIBI, TOBBIIIICHUE [ICH Ha MaTEPHAIbI U BHEIITHSIST KOH-
KypEeHIHs, MOTYT IIOATOJIKHYTh MOJBCKYIO CTPOUTEINb-
HYIO OTpaclb K 6onee OpicTpoMy BHenpeHuto BIM [16].

ITonpckoe MPaBUTENBCTBO PUAEPKUBATIOCH 00sI-
3aTeNIbHOI0, HO THOKOI0 MOJX0/ia B oTHomeHnn BIM.
B 2016 r. 6puta omyOIMKOBaHA MOMpPaBKa K 3aKOHY
0 TOCYIapCTBEHHBIX 3aKyINKaxX, B KOTOPOH FOBOPHUTCH,
9TO «B CIy4dae KOHTPAKTOB Ha CTPOUTENIHCTBO OPraHU-
3anusA-3aKa3diK MOXKET MOTpeOOBaTh MCITOIb30BaHHE
MHCTPYMEHTOB 3JIEKTPOHHOTO MOZICIINPOBAHUSI JAHHBIX
WM aHAJIOTHYHBIX HHCTPYMEHTOB. B aToM ciyuae Bia-
JIeJIbIly MTPOEKTa HEOOXOANMO MPEJOCTaBUTh JOCTYII
K TaKUM MHCTPYMEHTaM A0 TeX IOp, OKa TAKOH MH-
CTPYMEHT He cTaHeT o0uenoctynasimM» [17]. Tloatomy
MOJIECKOE TIPaBUTENILCTBO He TpeOyeT BIM Ha cucrema-
TUYECKON OCHOBE, B OTIIMYME OT IPaBUTENbCTBA JlaHUH.
HanuonanekHOE areHTCTBO aBTOMOOMIIBHBIX JOPOT
(GDDKIiA) u ITonbckue rocyapcTBEeHHBIE JKeJIe3HBIE
noporu (PKP) 3amyckaroT MAIOTHBEIE TPOEKTHI, B KOTO-
pBIX TpeOyeTcs ucnons3oBanue BIM.

ITonbckoe MpaBUTENLCTBO TAK)KE UHBECTUPOBAIIO
cpenctBa B BIM-o6pa3oBanue, o0ydeHne u TOBBITIE-
HHe KBaIM(pUKau. HekoTopble yHHBEPCUTETHI, TAKHE
Kak BapiaBckuil TEXHOIOTMYECKUM YHUBEPCUTET, pa3-
paboranu Kypchl, kacatormuecs: BIM («Brenpenne BIM
B CTPYKTYpHOE TIpoekTHpoBanue» u «BIM B nugppoom
CTPOUTEIBCTBE» ). DTU KYPChI CTAJIM OTHUMH M3 CaMbIX
peituaTrOoBEIX [18, 19]. VX 1ens — npoaeMoHCTpUpO-
Bath npouecc BIM u To, Kak OH peanusyercs Ha mpak-
THKE.

ITonbckoe MpaBUTENBCTBO MEHEE aKTHBHO pado-
TaeT B obnactu craHaaptusanuu BIM, Tak xak oHO
TOJBKO HEJABHO MPHUCTYIUIO K €70 BHEAPEHHIO, HO IIPH
aToM sBisieTcs yacThio Llenesoit rpynmsl EC mo BIM
(xak [anus u @pannus). JlanHas rpymmna HanpaBieHa
Ha 00beIMHEeHNE HAIIMOHAIBHBIX yCWIINI B paMKax 00-
IIET0 ¥ CONIACOBAHHOTO €BPONENWCKOTO MOAXO0A K pa3-
BUTHIO LIU(PPOBOTO CTPOUTEIBHOTO CEKTOPa MHUPOBOTO
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knacca. [lns aToro oH (oKycupyeTcs Ha HapaiuBa-
HUM MOTEHIMAaNIa OTPACIH, CO3JaHNH OOIIMX MPaBHII
COTPYIHUYECTBA M OCHOBHI 17151 0OMeHa ombIToM [20].
KoHKpeTHBIN mpuMep Takoro COTpyIHUYECTBA — He-
JIaBHO OMYOJMKOBaHHOE PYKOBOJCTBO 10 BHEAPEHHIO
BIM B eBpomneiickom rocynapcTBeHHOM cektope. OHO
COJIEPXKHUT PEKOMEHIAINH, KaK TOCYIapCTBEHHBIN CEK-
TOP MOXKET CIIOCOOCTBOBATh BHeApeHUto BIM.

Cocrosinue peanuzauuu BIM B Poccun

B 2019 r. B I'panocTpoutensHoM konekce PO 3a-
Kpenwics TePMHH «MH(QOPMANNOHHOE MOJECIHPOBA-
HHE», YTO J]aJI0 BO3MOXKHOCTh HauaTh B KOHIIE OKTIOps
2020 r. co3maBaTh KOMILICKC CTAaHAAPTOB 1O UHMOP-
ManuoHHOMY MoxaenupoBanuio (ECHM), koTopomy
npucBoeH cepuiHbii Homep 10 [21-25]. OcHoBHAas
1eJTb KOMIUIEKCa CTaH/IapTOB — C(OPMYIIUPOBATh €I~
HOE TMOHMMaHHEe 3HaYEeHUs] NH(POPMAITMOHHOW MOzenn
Ha pa3HbIx Tanax K1 oobekTa.

B nauane nexadps 2021 1. GOJIBIIMHCTBO YYaCTHH-
KOB CTPOHTENBHOTO CeKTopa (mopsaka 85 %) He roto-
BbI UCIIOJIb30BATh B CBOEH MPaKTHKe HH(OPMAIIMOHHOE
MOJICJIMPOBAaHUE, HO 3aAyMBIBAIOTCSI O €r0 BHEIpE-
HuM [21]. Ha ocHOBaHUH 3KCIIEPTHBIX OMPOCOB CIEITy-
€T, YTO TOJNBKO 7 % KOMIAHMU MOJHOCTHIO BHEIPUIN
HOBBIE TEXHOJIOTUH B CBOE MPOU3BOACTBO U 8 % Ha Mpo-
MEXYTOYHOM 3Tare nepexona Ha BIM-monenupoanue,
12 % poccuiickux 1eBeIonepcKuX KOMITAHUN HUCTIONb-
3yIOT HOBBIE CTaHJAPTHI JUIS BBITYCKA MPOEKTHOH J10-
KyMEHTAIIH, U3 HAX TOJIBKO 4 % TIOMHOIICHHO IpUMe-
HSIOT HM(POBBIE TEXHOJIIOTHHU JUISl PELICHHS Pa3InuHbIX
3anau [22].

C 1 saBaps 2022 r. Bctynmio B cuity [locranoBre-
Hue IIpaBurensctea PO ot 05.03.2021 Ne 331, Ha oc-
HOBaHMHM KOTOporo coszganue BIM-Monenei sBnsercs
00s3aTeNBHBIM I 00BEKTOB TOCYIapCTBEHHOTO 3a-
Ka3a, GpuHaHCHpyeMbIX U3 Oromkera PO (Hampumep,
JIETCKHE CaJbl, IIKOJIBI, OOJNILHULEI U 1p.). laHHOE pe-
IIEHNE, C OHON CTOPOHBI, TOJDKHO TTOBIHUSTH Ha YCKO-
peHue BHeApeHUs HH(POBBIX TEXHOJOTHI B OTedeC-
TBEHHYIO CTPOMUTEINILHYIO OoTpaciib. C Ipyroit CTOpoHSI,
JIOJIS TOCYAapCTBEHHBIX 3aKyTOK HA POCCHIICKOM CTpPO-
UTENBHOM PBIHKE COCTaBIIACT 10 65 % (110 COCTOSAHUIO
Ha 2020 1.), HO3TOMY CEBEpOEBPONECHCKHUI ClieHApH
MPUBEAET K MOTEepH OOIBIIOTO KOTHYECTBA KOMIAHUH
Joctyna K 2/3 crpouTenbHOro peiHka. [lo mpuum-
HE MaJIor0 KOJUYECTBAa UTPOKOB, Braaeromux BIM-
TEXHOJIOTHSAMH, CHU3NUTCSI KOHKYPEHIIHSI, TEM CaMbIM
cpaboraet 3¢hdext OymepaHra — pocra cedecTOuMOC-
TH. [TocKONBKY Majble ¥ cpelHie KOMIIaHUU He 00ia-
JTAIOT KPYITHBIMU ()MHAHCOBBIMH BO3MOKHOCTSIMH TSI
NepeoCHaIeHUs] TPOU3BOJCTBA, TO BO3MOXHO IPO-
N30MJET yKpyITHEHHE KOMITAHUH 3a CYET MpUCOeInHE-
HUSI MQJIBIX KOMITAHUH K KPYITHBIM.

Vnensercst BHUMaHie 00pa3oBaHuio B cepe nH-
¢hopmannoHHBIX TexHosorui. [is dopMupoBanus
IUGPOBBIX KOMIIETEHIINH CIOXKMINCH J[Ba HalpaBie-
Hus. IlepBoe 6a3upyercs Ha HOATOTOBKE IIPOESKTHPOB-

IHUKOB Ui opraHuzanuii. OcHOBa 0Opa3oBaHUs 3a-
KIIHIOYacTCA B U3YUCHUHN IPOTrpaMMHBIX KOMITJICKCOB JJIA
BIM-mMonenupoBaHus, IE(POBBIX METOIOB IPOESKTUPO-
BaHus. CrcremMa oOydeHHs SBIISETCSI MOAYIBHOM, Y4TO
MO3BOJISIET 32 HECKOJIBKO KYPCOB MOJYYHTh Oa30BbIE
3HaHUA (001IIe TEPMUHBI) 1 MUHUMAJIBHBIE HEOOXOIH-
MBbI€ HaBBIKA PaboTHI [23]. OOydeHue OCyIecTBIsICTCS
Ha 0a3e BelylIUX CTPOUTENBHBIX By30B CTPaHbI U 00pa-
30BaTeIbHBIMU LIEHTPaMU MHHHUCTEPCTBA CTPOUTEIH-
CTBa ¥ XMJIMIIHO-KOMMYHAJIEHOTO XO3SIHCTBA.

Bropoe HampaBieHHe OpHUEHTHPOBAHO Ha IOJ-
TOTOBKY 3aKa34MKOB Ha BCEX YPOBHAX BiacTu. OOyue-
HHE OCHOBAaHO Ha M3YYEHHH 3aKOHOIATENbHOH 0a3bl,
TpeboBaHuii M0 GOPMUPOBAHUIO 33JaHUH HA MPOEK-
THPOBaHUE, IOPUINIECKIX 0COOCHHOCTEH npu padorte
¢ MH(GOPMAIIMOHHBIM MOAEIUPOBaHUEM, 0030pa BO3-
MOXKHOCTE# 3apy0eHOro M OTEYeCTBEHHOTO MPOT-
pPaMMHOTO 00€CIEeUeHUs, IPOXOXKIECHUS IKCIIEPTH3BI
nupposoit Monenu. OOyyaronuii Kypc MmO3BOJISET
y4acTHHKaM T0C3aKa3a COOTBETCTBOBATh 3aKOHO/ATEIb-
HBIM ¥ HOPMaTHBHBIM akTaM. [ImaHomepHOe o0ydeHne
3aka3uukoB nposoautrcs B MI'CY u YuuBepcurere
MHuHCTpOsI, a TaKkKe KpaTKOCPOUHbIE KYPChl B APYTHX
obOpa3oBaTenbHBIX yupexaeHusx. OOpa3oBaHue TiTaB-
HBIM 00pa3oM OCYLIECTBISIETCS B JUCTAHIIMOHHOM
dbopmare 6e3 oTpsiBa OT mpou3BoacTBa. Ha kypcax
B HarmonansHOM 00beAMHEHNH OpraHU3anuii B cepe
TEXHOJOTHH MH(POPMAITMOHHOTO MOJAETHPOBAHUS yXKe
npouuty o0yueHue Oojee ThICIYH YenoBek [24].

3AKJIIOYEHUE U OBCYXJIEHHUE

Crenyer OTMETUTb, YTO €BPONEHCKAsI CTPOUTENb-
Has MHIYCTpUSA JEMOHCTPUPYET BBICOKHI YpPOBEHb
BHenpeHus: BIM. D10 00yciioBIeHO ClieyOIMMH TPH-
YUHAMU.

+ Hamuuue kpymHENIINX CTPOUTENBHBIX KOMITAHUIL.

Ecnu cpaBHMBaTh BEIMYMHY KOMIIAHUH 110 €€ 000-
poty, To B EBpomnie Oosiee KpymHbIE KOMIIAHUHU, YEM
B Poccun. O6mas Beipyuka 10 kpynHeHmmx eBporeii-
CKHMX CTPOHMTENBHBIX KOMIaHUH B 40 pa3 mpeBbIIIaeT
Joxoasl 10 KpynHENIINX POCCUHCKHUX 3aCTPOUIIMKOB.
KpynHble KOMIIaHUU SBISIOTCA KJIIOYEBBIMH UTPOKa-
MU 110 BHeapeHnio BIM, Gpopmupys cTpykTypy pblHKa
B CTPOMTEIBHOM CEKTOpe. B Hacrosmee Bpems npen-
HPUATHUS pealn3yioT HHPOPMAIIMOHHBIE TEXHOJIOTHH,
OXBATBIBAIOIINE BCE ITAIBI IIPOU3BOICTBEHHO-OBITOBBIX
LETIOYEK, BKJIIOYAsi TEXHUIECKOE 00CITy)KUBaHUE (XOTS
nokasarenu BHeApeHus BIM ocTarorcs HaMHOTO HUXeE,
YeM Ha dTarax NPOeKTUPOBAHMUSA).

» CTumynupoBaHHE cIIpoca Ha HH(OPMaIMOHHBIE
MOJIENTU CO CTOPOHBI IPAaBUTENBCTBA.

[IpaBuTEnBCTBA MHOTHX CTPaH MPHIEPKUBAIOTCS
MOJX0Aa 10 BKIFoUeHUIo Tpedosanuii BIM B rocynmap-
CTBEHHBIE 3aKyIKHU, TOCKOJIBKY 3TO UTPAET KIIOYEBYIO
poJib B TIPOJBIKEHUU U BHenpenun BIM, ocobeHHO
Ha HadanabHOM 3Tane. To, Kak MpaBUTEIbCTBA BKIIIO-
ywn (WM He BKiro4min) tpeboBanus BIM B cBoit
3aKOH O TOCYAAapCTBEHHBIX 3aKyIKaX, IMPOJIEMOHCTPH-
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POBaJIO UX 3aMHTEPECOBAHHOCTh U TOTOBHOCTH K BHE[I-
penuto BIM B cTpoutensHyo orpacns. EBponeiickue
MIPaBUTEILCTBA MIPEIOCTABIIN OTPACIH BO3MOXKHOCTh
BHeNpATH BIM Ha cuctemMaTnueckoil OCHOBE B paMKax
CBOEH MESITENBHOCTH IO TOCYJapCTBEHHBIM 3aKyTI-
KaM, Ha4YMHas ¢ IPOEKTOB COIMATBHOIO JKUJIbS U pe-
KOHCTPYKLIMH, 3aTeM OblIa paclpocTpaHeHa IPaKTHKa
Ha BCE IIPOEKTHI TOCYIapCTBEHHBIX 3aKynok. B EBpone
3TOT MEXaHHW3M ObUI 3allyIlleH HaMHOTO paHblle, YeM
B Poccum (2007 . — B Jlanuwm, 2022 1. — B Poccum).
Bo ®panunu nHpOpMaIIMOHHOE MOJIEITMPOBAHUE TOXKE
ctano 00s3aTenbHBIM ¢ 2022 T., HO 3TOMY IIPEIIIeCTBO-
BaJl IPOAOJDKUTEIBHBIA MOATOTOBUTENIBHBIN TIEPUO.
K stomy romy 60 % ¢paHIy3cKnX KOMITaHHUH YK€ HC-
MONB3YIOT IM(POBBIC TEXHOIOTHH, B POCCHHCKNX KOM-
HaHUsIX — TodbKo 12 %.

» PazpaboTka 1 BHeIpeHIE HOBBIX 00pa30BaTeib-
HBIX IPOTPaMM C HUPPOBBIMU KOMIIETEHIIUSIMH.

HenpemennsiMm ycioBueM ansa BHenpenus BIM
SBIISAIOTCS WHBECTUIIMU B MCCIIEIOBAHUS U Pa3paboT-

K B 001acTu oOpa30BaHUS, YTO JOKA3BIBAIOT EBPO-
nelickue crpaHbl. OHE yCTPAHSIOT MOTEHIIHATBHYIO
HEXBAaTKy MPO(eCCHOHATBHBIX HABBIKOB, CBSI3aHHBIX
¢ BIM-TexHOIOrHsIMH; TOMOTal0T KOMIIAHUSM OCBaH-
BaTb BIM-npouecchl, TeM caMbIM CHUXasi HEKOTOPBIE
3arparbl, CBA3aHHbIE C BHepeHrneM BIM.

e Cranpaptu3arus BIM-TexHomoruid.

IIpaBuTENBCTBO UrpAET KIIOUEBYIO POJb B CTaH-
naptuzauuu BIM Ha BHyTpeHHEM WIM MEXIyHapo.I-
HOM ypoBHE. OHO UMEET BOBMOKHOCTh FapaHTHUPOBATh,
4yT0 cTamapTel BIM COOTBETCTBYIOT HHTEpECaM U aM-
OUITMAM OTpaciu. DTO B CBOIO OUYEPEIb MOXKET BHI3BAThH
OOJBIIHNI HHTEPEC CO CTOPOHBI OTEUECTBEHHON CTPOH-
TEIbHOU oTpaciu K ydactuio B BIM. Poccus — nunep
M0 y4acTHIO TOCYIapCTBa BO BHEIPEHUH U MIPOJBUXKE-
HUM HH()OPMAIIMOHHBIX TEXHOJIOTHH B CTPOUTEIBCTBO.
Pa3paboTka ¥ NpUHATHE HOPMATHBHBIX JTOKYMEHTOB
CO3/1aeT OJHO3HAYHBIE YCIOBUS MO UCIOJIb30BAHUIO
BIM-MonenupoBaHus Jjs BCEX YYaCTHUKOB CTPOU-
TEJILHOTO PhIHKA.
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INTRODUCTION

The construction sector has a strong influence
on economic, environmental and social development,
since construction is a horizontal sector that serves
many industries and a major consumer of interme-
diate products (raw materials, chemicals, electrical
equipment, etc.) and services (including banking). In
the European Union (hereinafter — EU), the construc-
tion complex maintains 18 million jobs and accounts
for almost 9 % of GDP [1].

The construction industry, being a key driver
of the economy as a whole, faces numerous challenges
related to competitiveness, labour shortages, resource
efficiency, and productivity. In fact, over the past two
decades, labour productivity has grown at about one-
quarter the rate of growth in manufacturing (1.0 % vs.
3.6 %, respectively), making the construction industry
the poorest in terms of productivity [2]. This is partly
due to the difficulty in absorbing digital innovations
that could help improve both productivity and profit-
ability. The implementation of full-scale digitalization
could result in annual global savings of up to 20 % in
the design and construction phases and up to 15 % in
the operational phase [3]. Therefore, the use of BIM
is recognized as a potential development factor for
the construction industry.

MATERIALS AND METHODS

The use of BIM technologies in construction is
a fairly new phenomenon, since its introduction into
production began 15 years ago in some European coun-
tries, and in others is has not yet been applied. For this
reason, scientific publications have a relatively recent
year of publication. The chosen topic is relevant both
for the research schools of educational institutions
of architecture and civil engineering, as well as in poly-
technic, economic and other areas of research, because
this topic is interdisciplinary [4, 5].

The author refers to the publications made by
the researchers from the Moscow State University
of Civil Engineering (National Research University)
(S.S. Fedorov), Novosibirsk State University of Archi-
tecture and Civil Engineering (V.V. Talapov), Kazan
State University of Architecture and Civil Engineering
(E.S. Rakhmatullina), Peter the Great St. Petersburg
Polytechnic University (V.V. Sharmanov), Bauman
Moscow State Technical University (S.Kh. Al-Zgul),
Southern Federal University (N.M. Gubkin), Rus-
sian Foreign Trade Academy (V.V. Ilinova), etc. Each
of the researchers considers the manifestation of BIM
in its own aspect: from building design to foreign eco-
nomic relations between countries, creating a com-
prehensive picture of the impact of digital innova-
tion in the present-day world. Many foreign scientists

131

(S1) & 3NSSI ZL 10N Loy "



Science :ﬁlt:lnftll::glii':::l: Vol. 12.Issue 3 (43)

Arthur I. Tsarev

also describe the experience of implementing new
technologies in their countries, which allows forming
a cross-section of the time development of the situa-
tion depending on the decisions made at the govern-
mental level.

The results obtained in the article are based
on the following theoretical research methods: analysis
and classification of knowledge about the experience
of implementing BIM technologies in Europe using
the research publications of both domestic and foreign
researchers; analogy and comparison made it possible
to compare the ongoing processes in the West and in
Russia, to identify weak points, which require additio-
nal research and observations.

RESEARCH RESULTS

Digital innovation is gradually being introduced
in the construction industries of the EU member states,
with BIM leading the way. Several measures have
been taken to implement this process at the legisla-
tive level, for example, the European Commission has
developed strategies and initiatives to promote digi-
talization in the construction sector: the “Strategy for
the sustainable competitiveness of the construction
sector and its companies”, the “EU Task Force on BIM
and the EU digital construction platform” [4]. Digi-
talization of the construction sector is also integrated
into other policy areas, such as the “EU Public Pro-
curement Directive”, encouraging the use of BIM in
construction projects, the “Monitoring of Digital En-
trepreneurship”. However, innovative development in
the EU has been heterogeneous, with some countries
moving faster in the digitalization process than others.
North European countries led the way in terms of BIM
implementation, and are now being gradually caught
up by Western European countries, followed by Eas-
tern European countries.

To analyze the implementation of BIM in the con-
struction industry, the sampling of one example from
different EU economic zones was made: Denmark
(the first country where the use of new technologies
is specified at the state level) from Northern Europe,
France from Western Europe (half of the construction
complex switched to new technologies without state
intervention), Poland (one of few Eastern European
countries, supporting pilot projects using new tech-
nologies) represents the Eastern European countries.
The country case studies describe the state of BIM in
each of the EU regions and illustrate some of the key
challenges and opportunities faced by the public sector
and industry supporting BIM implementation. The aim
is to highlight some of the factors that explain the suc-
cess (or failure) of digital innovation initiatives.

The state of BIM implementation in Denmark

Denmark has introduced BIM requirements in
its public procurement law since 2007. These regula-
tions aim to promote the integration of information and
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communication technologies in the construction sec-
tor, thereby increasing its productivity. BIM has been
required for public sector renovation projects since
2008, and since 2009 it has been a must for social hou-
sing projects supported by the state. Since June 2011,
the Danish Parliament has extended the compulsory
implementation of BIM to all local and regional pro-
jects worth more than 2.7 million euros, while central
government projects had a lower threshold of 677,000
euros. Since April 2013 BIM has been mandatory for
national, regional, municipal projects, including social
housing [6-8].

The Danish government has got academia and
industry involved in the preparation of regulations
through consultations and pilot projects to ensure that
the application of BIM is necessary and relevant to
the industry. In 2016, 78 % of Danish design companies
were aware of BIM and used it to create 3D visualiza-
tions, analyze BIM performance and detect inconsisten-
cies [6]. More than 30 % delivered models to those in
charge of building facility management, showing that
BIM implementation is also about the operation and
maintenance phases of construction (not just the design
phase). More than 65 % of companies using BIM antici-
pate applying information modeling to all projects over
the next few years [7]. This happens due to the follo-
wing tentative benefits:

* 84 % of companies believe that BIM can im-
prove productivity on the construction site;

* 79 % believe that BIM boosts collaboration be-
tween all parties;

* 31 % believe BIM is necessary to create a sus-
tainable environment.

The Danish government supported the introduc-
tion of BIM by investing large amounts in research and
development. The Building Information Performance
Association (BIPS) published several standards to sup-
port the development of digital structures [9]. Universi-
ties such as Aalborg University, Aarhus School of Ar-
chitecture, and Technical University of Denmark are
hosting courses in 3D modeling and information inter-
operability.

The Danish government has taken the lead in de-
veloping BIM standards to influence international (in-
cluding EU) BIM standards. With more than a decade
of experience, Denmark has become one of the Euro-
pean leaders in the implementation and dissemination
of BIM technologies.

The state of BIM implementation in France

In France, the implementation of BIM has ad-
vanced significantly, especially with the introduction
of the “Digital Transition Plan for the Construction In-
dustry” (PTNB) in 2015. It is a strategic plan designed
to accelerate the adoption of BIM. From 2016 to 2017,
BIM awareness among businesses in the construction
and real estate sectors increased to 35 %. In 2017, 26 %
of companies began implementing BIM in construction
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projects, resulting in 500,000 homes being built using
BIM.

France is the only country where the adoption rate
of information modeling among engineers (44 %) is
slightly ahead of that among architects (40 %). This is
partly due to the market structure of the French con-
struction industry, where the architecture segment con-
sists mainly of small and medium-sized companies,
while the engineering segment is characterized by large
companies. They have more opportunities and are keen
to take advantage of business development opportuni-
ties through the implementation of BIM [10, 11].

The French government took a different path,
opting for a non-binding approach by publishing
the PTNB plan for 2015. By not requiring BIM in
the public procurement law, the French government
wanted to avoid excluding small and medium-sized
companies from accessing public procurement op-
portunities in the short term [12]. The plan aims to
encourage the use of BIM in the construction sector in
order to achieve sustainability and reduce construction
costs. The plan includes a budget of 20 million euros
from the Building Insurance Compensation Fund to
facilitate its implementation. The plan has been deve-
loped for 3 years and applies to all construction com-
panies operating in France.

In France, the government is also active in
promoting education, research and development
in the field of BIM. As part of the PNTB plan,
the KROQI e-platform was launched in 2018 to help
build BIM capabilities for small and medium-sized
enterprises. It aims to collaborate on sharing BIM mo-
dels, free BIM templates, and offers access to visuali-
zation and verification tools [13].

Another initiative (outside the PNTB), suppor-
ted by the French government, is EduBIM, a network
of BIM coordinators, teachers and researchers coope-
rating with industry and responsible for supporting
the implementation of BIM through research and new
teaching methods. It includes several universities, such
as Ecole Supérieure de Paris, Ecole Supérieure des
Travaux Publics, and Ecole Supérieure d’ Architecture
de Marseille.

In France, the government has also played a key
role in the BIM standardization process, that encom-
passed the publication of a standardization road-
map [14]. This roadmap aims to:

* facilitate experience sharing to raise awareness
in the use of BIM;

* develop training sessions and tools adapted to
small and medium-sized enterprises;

» improve information exchange processes and
create a reliable framework to facilitate data exchange
throughout the lifecycle (LC) of a constructed building.

The state of BIM implementation in Poland
Poland is in the early stages of BIM implementa-
tion. The government has recently launched policies

and tools to support BIM in the construction industry.
The level of BIM implementation is relatively low,
only 12 % of construction companies use BIM in their
daily work. They do so mainly for projects involv-
ing visualization, 3D models, and to a lesser extent
for problem detection, application of schedules, and
optimization [15]. This low level of adoption is partly
due to the lack of knowledge, systematic BIM require-
ments in public procurement law, and the high cost
of the initial introduction of BIM.

Nevertheless, the implementation of BIM in
the Polish market has great potential because the Po-
lish construction market is driven by new construction
projects (rather than renovation work). Other indus-
try factors, such as labour shortages, higher material
prices, and external competition, may push the Polish
construction industry to implement BIM more quick-
ly [16].

The Polish government has taken a mandatory but
flexible approach to BIM. In 2016, an amendment to
the Public Procurement Act was published stating that
“in the case of construction contracts, the contracting
entity may require the use of electronic data modeling
tools or similar instruments. In this case, the project
owner must be given access to such tools until such
a tool is publicly available” [17]. Therefore, the Po-
lish government does not require BIM on a systematic
basis, unlike the Danish government. The National
Roads Agency (GDDKIiA) and Polish State Railways
(PKP) are launching pilot projects that require the use
of BIM.

The Polish government has also invested in BIM
education, training and professional development.
Some universities, such as the Warsaw University
of Technology, have developed courses related to BIM
(“Implementing BIM in Structural Engineering” and
“BIM in Digital Construction”). These courses were
the highest rated ones [18, 19]. Their goal is to demon-
strate the BIM process and the way it is implemented
in practice.

The Polish government is less active in BIM
standardization, as it has only recently begun to im-
plement it, but it is part of the EU Task Force on BIM
(like Denmark and France). This group aims to bring
together national efforts as part of a common and
coherent European approach to developing a world-
class digital construction sector. To do this, it focuses
on building industry capacity, creating common rules
for cooperation and a framework for sharing experi-
ence [20]. A concrete example of this collaboration is
the recently published guidelines for the implementa-
tion of BIM in the European public sector. It contains
recommendations on how the public sector can con-
tribute to the implementation of BIM.

The state of BIM implementation in Russia
In 2019, the term “information modeling” was
entered in the Urban Planning Code of the Russian
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Federation, which made it possible to start creating
a set of standards for information modeling (USIM)
at the end of October 2020, which was assigned se-
rial number 10 [21-25]. The main goal of the set
of standards is to formulate a common understanding
of the meaning of the information model at different
stages of the lifecycle of an object.

At the beginning of December 2021, the ma-
jority of players in the construction sector (about
85 %) are not ready to use information modeling in
their practice, but are thinking about its implemen-
tation [21]. Based on expert surveys, it follows that
only 7 % of companies have fully implemented new
technologies in their production and 8 % are at an in-
termediate stage of transition to BIM modeling, 12 %
of Russian development companies use new stand-
ards to produce design documentation, of which only
4 % fully apply digital technologies to solve various
tasks [22].

On January 1, 2022 the Russian Government
Resolution No. 331 from March 5, 2021 came into
force, according to which creation of BIM models
is mandatory for state order objects financed from
the Russian budget (e.g. kindergartens, schools, hos-
pitals, etc.). This decision, on the one hand, should
influence the acceleration of digital technology im-
plementation in the domestic construction industry.
On the other hand, the share of public procurement
in the Russian construction market is up to 65 % (as
of 2020), so the North European scenario would re-
sult in a large number of companies losing access to
2/3 of the construction market. Due to the small num-
ber of players having a good command of BIM tech-
nologies, competition will decrease, thus triggering
a boomerang effect, or an increase in the cost of pro-
duction. Since small and medium-sized companies
do not have large financial capabilities to re-equip
production, it is possible that companies will consoli-
date, and large companies will acquire small ones.

Attention is paid to education in the field of in-
formation technologies. There are two directions for
the formation of digital competencies. The first is
based on the training of designers for organizations.
The basis of education is the study of BIM mode-
ling software packages and digital design methods.
The training system is modular, which allows to ob-
tain basic knowledge (general terms) and minimum
necessary skills during several courses [23]. Training
is carried out on the basis of the leading civil engi-
neering universities of the country and educational
centres of the Ministry of construction, housing and
utility services.

The second direction is focused on the training
of customers at all levels of government authori-
ties. Training is based on the study of the legislative
framework, requirements for the formation of design
assignments, legal features of information modeling,
review of foreign and domestic software capabili-
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ties, the examination of a digital model. Training
course allows the parties involved in the state order
to comply with legislative and regulatory acts. Sys-
tematic training of customers is carried out at MGSU
and the University of the Ministry of Construction,
as well as short-term courses offered by other edu-
cational institutions. Education mainly takes place
in an online format, without on-the-job training.
The courses at the National association of organiza-
tions in the field of information modeling technolo-
gies have already been offered to more than one thou-
sand people [24].

CONCLUSION AND DISCUSSION

It is noteworthy that the European construction
industry demonstrates a high level of implementation
of BIM due to the following reasons.

* The presence of the largest construction com-
panies.

If we compare the size of a company by its
turnover, Europe has larger companies than Russia.
The total revenue of the 10 largest European con-
struction companies is 40 times more than the reve-
nue of the 10 largest Russian developers. Large com-
panies are key players in the implementation of BIM,
forming the structure of the market in the construc-
tion sector. At present, companies are implementing
information technologies covering all stages of pro-
duction and utility chains, including maintenance
(although BIM implementation rates remain much
lower than in the design stages).

* Stimulation of demand for information models
by the government.

Many governments have taken the approach
of including BIM requirements in public procure-
ment because it plays a key role in the promotion
and implementation of BIM, especially in the initial
phase. The way governments have included (or not
included) BIM requirements in their public procure-
ment law has demonstrated their interest and willing-
ness to implement BIM in the construction industry.
European governments enabled the industry to imple-
ment BIM in a systematic way as part of their public
procurement activities, starting with social housing
and renovation projects, then extending the practice
to all public procurement projects. In Europe, this
mechanism was launched much earlier than in Russia
(2007 — in Denmark, 2022 — in Russia). In France,
information modeling also became mandatory in
2022, but this was preceded by a long preparatory
period. By this year, 60 % of French companies have
already been using digital technologies, while it is
characteristic of 12 % of Russian companies.

* Development and implementation of new edu-
cational programmes that contain digital competen-
cies.

An indispensable condition for the implemen-
tation of BIM is investment in research and devel-
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opment in the field of education. They eliminate
the potential lack of professional skills related to
BIM technologies; they help companies master BIM
processes, thus reducing some of the costs associated
with the implementation of BIM.

* BIM technology standardization.

The government plays a key role in the stan-
dardization of BIM at the domestic or international
level. It has the ability to ensure that BIM standards

meet the interests and ambitions of the industry.
This in turn can generate more interest on the part
of the domestic construction industry to participate
in BIM. Russia is a leader in the government involve-
ment in the implementation and promotion of infor-
mation technologies in construction. Development
and adoption of regulatory documents creates unam-
biguous conditions for the use of BIM modeling by
all construction market players.
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