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TexHonorun uHhopMaLMOHHOTO MOAENMPOBaHUA 3aaHuit (TUM)
npuBneKawT 60bloe BHUMAHUE UCCe0BaTeNeil, 0CO6EHHO

B nocsieAHMe NATHAaAUaTh net. llepcneKTUBbI U BbIrOAbI, KOTOPbIE
TUM o6elwatoT AnA Bcex y4aCTHUKOB NPOEKTUPOBAHUA, CTPOUTENb-
CTBA U 3KCNJIyaTaLMM 3AaHNIA, BbI3bIBAIOT HAAEMKADI U IHTY3UA3M.
Tem He MeHee BHeapeHue TUM B rno6anbHom macwTabe passuBaetcs
MeAneHHO U HepaBHoMepHo. BubnuomeTpuyeckuii aHanu3 nokasol-
BAeT, 4To uccnepoBaHua B o6nactm TUM cocpepoToueHbl B HECKOJIb-
KUX LieHTpax U BbINONHAIOTCA Y3KOW rpynnoi cneyuanmcros. B pe-
3ynbrare 06pasyloTCcA UCCNef0BaTeNbCKUE HanpaBNeHUsA, B KOTOPbIX
ny6AMKaLMm ManoyMcaeHHbl AU COBCEM OTCYTCTBYIOT («cnenbie
30HbI»). OAHOI N3 TaKNX 30H ABNIAETCA 3IKOHOMMUKa BHeApeHua TUM.
Paccmatpusas nepexop K ucnonbsoBaHuio TUM Kak MHBECTULMOH-
HbI NPOEKT, aBTOPbI CTaTbu (POPMYAUPYIOT HEOBXOAUMBIE YCNOBUA
AnA T0ro, yto6b1 BHeapeHue TUM cTano MHBECTMLMOHHO NpuBe-
KatenbHbIM. [T0Ka3aHo, YTO ANA WUPOKOro nepexoaa K uMpoBbIM
TEXHONOrMAM B apXUTEKTYPHO-CTPOMTENbHOM chepe HeobxoanMo
y4acTue rocyaapcTBeHHbIX CTPYKTYp.

KnioueBble cnoBa: apxuTeKTypa; cTpoutenncreo; TUM; uHBectuumum;
Wopaaunusa. /

Building Information Modeling (BIM) technologies have attracted
much research attention, especially in the last fifteen years. The
prospects and benefits that BIM promises for all participants in the
design, construction and operation of buildings are hopeful and
enthusiastic. Nevertheless, the global adoption of BIM has been
slow and uneven. A bibliometric analysis shows that BIM research

is concentrated in a few centers and performed by a narrow group

of specialists. As a result, there are research areas with few or no
publications (“blind spots”). One such area is the economics of

BIM implementation. Considering the transition to the use of BIM

as an investment project, the authors of the article formulate the
necessary conditions for BIM implementation to become investment
attractive. It is shown that the participation of governmental struc-
tures is necessary for a wide transition to digital technologies in the
architectural and construction sphere.

Keywords: architecture; construction; BIM; investment; Jordan.

Bnuauue cpeacts TUM Ha npodeccuto apxutektTopa
B MopaoaHun / The impact of BIM authoring tools on the

architectural profession in Jordan
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BeepeHue

LnchpoBble MHCTPYMEHTHI NPOEKTUPOBAHUS, N3BECTHbIE

nog, o6wum HassaHuem BIM (Building Information Model)
UnKn B pyccKon3blyHOM BapuaHTe TUM (TexHonornu uHdop-
MaLMOHHOT0 MOAENMPOBAHUSA), OCTAIOTCA OLHUM U3 CaMbIX
NONYNAPHbIX TPEHA0B APXUTEKTYPHO-CTPOUTENBHOM 06BnacTy
Ha NpoTaXeHUu 6onee yem naTHapuatu net. CneyuanbHole
XYPHanbl NyGNUKYIOT COTHM CTaTeil, MOCBALWEHHbIX pa3pa-
60TKe 1 ucnonb3osaHuo TUM, npuyem 6ONbWMHCTBO CTaTel
HOCWT OAAHO3HAYHO ONTUMUCTUYHBIA XapakTep. IHTy3na3M
MO OTHOLIEHMIO K HOBbIM BO3MOXHOCTAM, KoTopble TUM
HecyT apXuTeKTopaM, CTPOUTENAM U BCEM Y4aCTHMKAM Npo-
@KTHO-CTPOUTENbHOrO NpoLiecca, HenpepLIBHO HapacTaeT.
HekoTopble ny6nuKaLnumM HacToNbKO APKO OKpaLUeHbl IMOLM-
AMU, 4TO GONbLIE HAMOMMHAIOT PEKNIAMHbIE TEKCTHI, YEM aKa-
LemMuyeckne uccnefosatenbckue pabotsl. Tem He MeHee
BHeapeHue TUM B rnobanbHoM MacwTtabe npoTekaeT
[0BOJILHO Me[/IEHHO U KpaliHe HepaBHOMEPHO.

1. Ny6aukauuum Ha Temy TUM - 6ubnuomeTpuyeckui
aHanus

HekoTopble HeoObIYHbIE U AaXe HACTOPaXuMBaloWue NpU3Ha-
KM MOXHO 0OHApYXUTb B COBPEMEHHbIX OUOTMOMETPUYECKUX
uccnefosaHuax. Tak, aHanus, nposefeHHblin B 2023 roay
rpynnoit u3 ®epepanbHoro NOAMTEXHUYECKOTO MHCTUTYTA
Hurepuu, nokasan peskoe nafeHue Koan4yecTsa nybaukaymui
no teme TUM. Ecnu B makcumyme (2021 rog) umcno cratei
npesbiwano 1000 B rof, 7o yxe B 2022 rogy OHO ynano B ABa
pasa [1].

Hapo 3ametuthb, YTO NOTOK MCCneaoBaHuin B obnactu TUM
OT/INYAETCA HEKOTOPLIMU CTPAHHOCTAMM. 3HAYNTENbHOE YNC-
no nybnukauuin No Teme NPUHAANEXaT KpaiiHe Y3KOMY Kpyry
aBTopoB. Takue aBTopsl, kak Cheng Jack C. P., Wang Xiangyu,
Li Heng, Lu Weisheng, Luo Hanbin, Hosseini M. Reza, Yan
Wei, Love Peter E. D. ny6nukytoT oT 15 fo 45 cTaTeil B rog,
npuyem ux paboTbl NONYYAIOT COTHU U THICAYMU LUTUPOBA-
Huit. C 6onbluKMM OTPLIBOM NEPBEHCTBO MO Yucy nybaunka-
uuin gepxart uccneposatenu u3 Kutas (okono 750 crateit
3a nepuog 2017-2022 roget), CLLA (680 ctateit). Ha TpeTb-
eM MecTe HaxofuTca Benukobputanus (360 nybaukauuit),
Wtanus, Asctpanus u lepmanus (okono 300 nybaukauyuit).
Ewe B 12 cTpanax Esponbl, ABcTpanuu, bnnxHero Boctoka

u H0ro-BoctouHoit A3uu 3a TOT e cpok Bbiwno oT 20 go 100
uccnenoBaHmii. B 6onbwmHcTe cTpaH JlaTuHcKoi AMepuki,
Adpuku, Boctouroi EBponbl, no-suamMmomy, nccnefoBaHus
no teme TUM He BepyTca [2].

WNHAEeKCh! LUTMPOBAHMA TaKXKe NOKa3biBalOT CUNbHYIO
TEHAEHLMIO K KOHLIEHTPALUM MEXLY OrpaHUYEHHbIM Kpyrom
aBTOpPOB. MOXHO CKa3aTb, 4TO NJOTHAsA rpynna UccnefoBa-
Teneit (0K0J0 25 YENOBEK) He TONbKO NyBAUKYET OCHOBHYIO
RONI0 CTaTeid, Ho M 06ecneynBaeT Apyr Apyra B3auMHbIM
uuTMpoBaHuem [3].

CTonb e HEpaBHOMEPHOe pacnpeaeneHue nybaukayum
MMEET MecTo Mo ChelmanbHbIM XypHanam. bonble Tpetu
BCeX cTaTei no Teme, Bbiweawmux ¢ 2020 no 2022 rog, 6b1u
ony6nukoBaHbl B )ypHane Automation in Construction.
YypHan npuHapnexuT KpynHoMy U3faTeNbCKOMY [OMY
Elsevier (wtab-kBapTupa Haxoautcs B Hugepnanpax).
Cnepytolime 3a HUM XypHansl, Takue kak Journal of
Construction Engineering and Management, Sustainability,
Advanced Engineering Informatics, Journal of Computing
in Civil Engineering, Applied Sciences-Basel, Journal of
Management in Engineering, oTcTaioT ot aingepa B 7-15
pas [4].

AHanus Tematuku ny6aMKaLmnii NoKa3biBAET, YTO OHM
06pasyoT BOCEMb YCTOMYMBBIX CMbICIOBbIX KNACTEPOB:

1. Mpoueccsl yudposoro npoektuposanus (Digital Design
Process); 2. OnTumMM3aums npoeKTMpoBaHus, nepdopma-
TUBHbIE UCCNeoBaHUA W ycTonunsoe passutue (Design
Optimization & Performative Studies & Sustainability);

3. OxpaHa 1 KoHCepBaLMA apXUTEKTYPHbIX NaMATHUKOB
(Architectural Heritage & Conservation); 4. ABTomaTn3auus
ctpoutenscTea (Automation); 5. UHdopMaumoHHbIe Tex-
HONOTUW — GONbLUME AAHHbIE, UHTEPHET BelLel, 6NoKYeilH,
uncpossle fBoiiHUKkK 1 T. A. (Information Technology);

6. B3aumopeiicTBMe 1 COTPYLHUYECTBO BCEX YACTHUKOB
apxuTeKTypHo-cTpouTenbHoro npouecca (Interoperability
& Collaboration); 7. YnpaBneHue npoeKkTHbIMU U CTPOU-
TenbHbIMKM npoueccamu (Management); 8. UHTerpaums TUM
B apXUTEKTYPHOe 06pa3oBaHue — cnelmanbHble Kypehl,
MCMONb30BaHMe BUPTYabHOI U COBMELLEHHOW peanbHOCTH
v Tak panee (Education & Integration).

06HapyKeHHble BOCEMb HaNpPaBNeHMUii, 04eBUHO, OCTaB-
NAOT 3HAYUTENbHbIE NPOBENDI B CMJIOWHOM Nojie Heobxopu-



Introduction

Digital design tools, commonly known as BIM (Building Information
Model), have been one of the most popular trends in the architectural
and construction field for more than fifteen years. Specialty maga-
zines publish hundreds of articles devoted to the development and use
of BIM, with most articles being unambiguously optimistic. Enthusi-
asm for the new opportunities that BIMs bring to architects, builders,
and everyone involved in the design and construction process has
been growing steadily. Some publications are so vividly colored with
emotion that they resemble advertising texts rather than academic
research papers. Nevertheless, the global adoption of BIM has been
rather slow and extremely uneven.

1. Publications on BIM - bibliometric analysis
Some unusual and even alarming signs can be found in current
bibliometric studies. For instance, an analysis conducted in 2023 by a
team from the Federal Polytechnic of Nigeria showed a sharp drop in
the number of publications on the topic of BIM. Whereas at the peak
(2021), the number of articles exceeded 1,000 per year, it has already
dropped by half in 2022 (Bolade-Oladero, 2023).

It should be noted that the flow of research in the field of BIM is
characterized by some oddities. A significant number of publications

MbIX UCCNefoBaHUIA. Mexay KnacTepamu ocTaloTCs 3HaYm-
Te/bHble CMbICIOBbIE 06/1aCTH, B KOTOPBIX MCCNIe0BaHUA

He npoBoAATCA. Hanpumep, NOYTM NONHOCTbIO OTCYTCTBYET
HanpaB/ieHUe, CBA3aHHOE C IKOHOMUYECKMMMU acneKTamm
ucnonb3osaHus TUM, ocobeHHO Ha 3Tane apxXUTEKTYPHOrO
NPOEKTUPOBAHUA; NPAKTUYECKM HET UCCNef0BaHMIA, NOCBSA-
LWEHHBIX 3CTETUYECKO COCTaBAsAWEN «undpoBoit apxu-
TEKTYpbI» U TaK Aanee. Hanuuue «cnenbix 30H» B TeMaTUKe
uccneposaHmii TUM 6bin0 ybeguTenbHO NokKasaHo elle nath
net Hasap [5]. Ho HoBeliwune uccnefoBaHus Ha maTepuane
nupepa HanpasneHus, Knutas, [okasbialoT, 4To npobnema
He pelleHa, pa3pbiB MeXLY NPAaKTUYECKMM 3anpoCoM Ha KOM-
NAeKCHble UCCNeA0BAHNA U aKaLEMUYECKUM CTPEMAeHNE

K Y3KOM cneumanusaLmm ToNbKo HapacTaeT [6].

2. Nouemy nuaupyiot nuaepsbI?

HepasHomepHas cutyauma B ucnonb3osanum TMM nmeer
MeCTO TaKXe MeXAYy apXUTEKTYPHbIMU CTYAMAMU B 3aBUCH-
MOCTM OT ux pasmepa. Kak nokaseiBaeT foknas AMepukaH-
CKOTO apXWUTEKTYPHOTrO MHCTUTYTA, BCe Haubonee KpynHble
apXuTeKTypHble CTyauu ucnonb3ytot TUM, Ho npoLeHT Tako-
BbIX CHUXXAETCA N0 Mepe YMEeHbLIEHUA YNCNa COTPYAHUKOB
CTYAMIA, TaK YTO B CaMblx HEBONbLUX CTyAUAX (1-3 paboTHU-
ka) TUM ucnonb3yeT ToNbKO ogHa u3 Tpex [7].

Mpu3HaHHBIM TMAEPOM B ucnonb3osaHun TUM aensert-
cs Benukobputanus. Hapo 3amMeTuTh, 4TO apXUTEKTYpHOE
coobuiecTBo Bennkob6puTaHUM LLEHTPannM30BaHO B BbICOKOIA
cTeneHu. 3HaunTenbHas YacTb OPUTAHCKUX apXUTEKTO-

POB COCPEfOTOYEHA B HECKOIbKUX KPYNHERN WX CTYANAX

U MHCTUTYTaX. Tak, MHCTUTYT «HopmaH PocTep u napTHepbI»
00befMHAET 0KOJIO 1BYX ThICAY apXUTEKTOPOB, CTYANA «3axa
Xaaup apxXuTeKkT» — OKOO ThiCAYM U Tak Aanee. KpynHble
MHCTUTYTbI, B OCHOBHOM NMpPeACTaBAAIOLME NTNLO COBPEMEH-
HOW GPMTAHCKOI apXUTEKTYPbI, aKTUBHO Mcnonb3ytoT TUM

B cBOe pabore.

BTOpbIM BaHeii WM NapamMeTpomM, BAUAIOWMUM HA UCMONb-
30BaHue TUM B apxuTeKTypHO-CTpOUTENbHOI chepe, ABNA-
€TCA HOPMaTMBHOE peryanpoBaHue co CTOPOHbI rocyAap-
ctBa. B uione 2011 ropa ctaptoBana npaBUTENbCTBEHHAsN/
oTpacnesas nporpamma TUM, HanpaBneHHas Ha BHegpeHue
TexHonorun TUM Kak B rocyfapcTBeHHbIX, Tak U B MPOMbILU-

on the topic belong to an extremely narrow range of authors. Authors
such as Cheng Jack C. P., Wang Xiangyu, Li Heng, Lu Weisheng, Luo
Hanbin, Hosseini M. Reza, Yan Wei, and Love Peter E. D. publish be-
tween 15 and 45 articles per year, with their work receiving hundreds
or thousands of citations. Researchers from China (about 750 articles
over the period 2017-2022), the United States (680 articles) hold the
lead in the number of publications by a large margin. In third place
is the UK (360 publications), Italy, Australia and Germany (about 300
publications). Another 12 countries in Europe, Australia, the Middle
East and Southeast Asia have published between 20 and 100 studies
in the same time frame. Most countries in Latin America, Africa,
Eastern Europe seem to have no research on the topic of BIM (Akbiyik
& Selguk, 2023).

Citation indices also show a strong tendency for concentration be-
tween a limited number of authors. It can be said that a dense group
of researchers (about 25) not only publishes the bulk of articles, but
also provides each other with mutual citations (Khudhair et al., 2021).

A similarly uneven distribution of publications occurs across
specialty journals. More than one-third of all articles on the topic
that came out between 2020 and 2022 were published in the journal
Automation in Construction. The journal is owned by the large

NEHHbIX NPOEeKTax U pa3paboTaHHas No 3aKkasy NpaBUTENb-
cTBa B KemGpumxckom yHusepcuteTe [8].

lMepBble AOKYMEHTbI, peKOMeHAyIolMe NCNoNb30BaHNe
TUM B cTpouTENbCTBE HA NPABUTENLCTBEHHOM YPOBHE,
6bin NpUHATHI ewe B 2012 rogy. B 2016 rogy 6611 NpUHAT
MpaBuUTeNbCTBEHHbLIA MAHAAT, COTNACHO KOTOPOMY CTPO-
UTeNbHble NPOEKTL B FOCYAAPCTBEHHOM CEKTOPE [OMKHbI
OCYWecTBAATLCA C ucnonb3oBaHuem TUM [9].

B 2018 rogy 6bin npuHAT cTaHaapt BS EN ISO 19650-1:
2018, perynupytownit ucnonbzosanme TUM BToporo ypoBHs,
T0 ecTb 3/l-MofenpoBaHne ¢ BKIOYEHNEM TEXHONOTU-
YecKMX CeTell U C BO3MOXHOCTbIO ;06aBNeHNU: MOAENM
rpacduka ctpoutenbcTBa (4D-mopens) M CMeTHbIX pacyeToB
(5D-mopens) [10]. UTak, ye HECKONBKO NET Ha3ad UCnosb-
3o0BaHue TUM cTano o6s3aTenbHbIM s BCeX OPUTAHCKUX
apXuUTEKTOPOB, paboTaLmMX B KpYNHOMACWTAOHOM NPOEKTH-
POBAHUM C rOCYAAPCTBEHHBIM Y4aCTUEM.

AHanornyHele npoteccsl npoxoaunun B Kutae. TUM
Kak KJloueBas TeMa pasBuTUsA CTpOUTENbHON ccepbl Obina
BK/toYeHa B [lBeHaauatblil NATUNETHMIA nnaH. Takum obpa-
30M, ucnonb3osarue TUM B Kutae nonyuuno npasutens-
CTBEHHYIO NOALEPXKKY, HaunHasa ¢ 2011 ropa. B 2014 ropy
MWHWCTEPCTBO XUANLLHOTO U CENbCKO-TOPOACKOr0 pas3Bu-
Tua (Ministry of Housing and Urban-Rural Development,
MOHURD) ony6nukosano PykooacTeo no npumerenuto TUM
(Guidance on Building Information Model Application),
CornacHo Kotopomy ncnonb3osanue TUM B npoekTpoBa-
HWUM W CTPOUTENbCTBE 3[aHNII BbICOKOrO YPOBHSA (knacc A)
ABnsieTcs 06s3atenbHbIM [11].

< Puc. 1. flons cTygui, uc-
nonb3ylownx TUM, B 3aBucu-
MOCTM OT Yucia paboTHUKOB
(no aaHHbLIM AMepUKaHCKoro
ApXMTEKTYPHOTO MHCTUTYTA)
/ Figure 1. Percentage

of studios using BIM as

a function of number of
employees (based on data
from the American Institute
of Architects)
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> Puc. 2. Bospact
ApPXUTEKTYPHO-CTPO-
UTeNbHbIX 0OUCOB 1
npoteccuoHanbHbIi OnbIT
coTpyaHukoB / Figure 2:
Age of architectural and
construction offices and
professional experience of
employees

publishing house Elsevier (headquartered in the Netherlands). The
journals following it, such as Journal of Construction Engineering and
Management, Sustainability, Advanced Engineering Informatics, Jour-
nal of Computing in Civil Engineering, Applied Sciences-Basel, Journal
of Management in Engineering, lag behind the leader by 7 to 15 times
(Babalola et al., 2023).

Analysis of the topics of the publications shows that they form
eight stable semantic clusters: 1. Digital Design Process; 2. Design
Optimization & Performative Studies & Sustainability; 3. Architectural
Heritage & Conservation; 4. Building Automation; 5. Information
Technology: Big Data, Internet of Things, Blockchain, Digital Twins,
etc.; 6. Interoperability & Collaboration; 7. Management; 8. Education
& Integration: integration of BIM into architectural education — spe-
cial courses, use of virtual and combined reality and so on.

The eight directions discovered obviously leave significant gaps
in the solid field of necessary research. Between the clusters there
remain significant semantic areas in which research is not conducted
— for example, there is an almost complete absence of the direction
related to the economic aspects of using BIM, especially at the stage
of architectural design, there is almost no research devoted to the
aesthetic component of “digital architecture” and so on. The presence

CpaBHMTENbHbII aHANN3 UHTEHCUMBHOCTW UCMONb30BAHUSA
TUM B apXuUTEKTYpPHO-CTPOUTENbHOI Cepe no CTpaHam
MOKa3blBaeT, YTo /1A YCNELWHOro pa3BuTus 310l cthepsl
TpebyeTcs fBa 0653aTeNbHbIX YCIOBUSA:

1. HanUume KPYMHbIX APXUTEKTYPHBIX CTYAMIA
WAN UHCTUTYTOB;

2. rOCyfapcTBeHHas NOAAEPXKKaA B BUAE 00A3aTeNbHOTO
Tpe6oBaHuA ucnonb3osatb TUM B NpoeKTUPOBaHUM 06OBEK-
TOB C NPaBUTENbCTBEHHLIM (DUHAHCUPOBAHUEM.

IT1 4Ba YCNOBUA COXPAHAIOT CBOIO 06A3aTeNbHOCTD
kak B EBpone (BIM Adoption in Europe, 2020), Tak 1 B Tex
cTpaHax A3uu, rae TeXHONOTUYeCKMil ypoBeHb AOCTaTOUHO
passuT [13].

3. TUM Kak uHBecTuuma

OpHa n3 obnacteil, B KOTOPbIX NPAKTUYECKW OTCYTCTBYIOT
nccnefoBaTenbckue paboThl, — 3T0 IKOHOMUYECKUE ACNEKTbI
npouecca nepexofa OT TPAANULMOHHbBIX TEXHONOTUI apXUTeK-
TYPHO-CTPOUTENBHOTO NpoekTMpoBaHus k TUM. MNMybnukaumii
Ha 3Ty TeMy Mano, U OHU B OCHOBHOM HOCAT Ype3MepHO
061Wwii, pacnibiBYaTHI XapakTep.

PaccmoTpum cutyaumio, Korga apxuTeKTypHas CcTyaus
NPMHUMAET pelleHne o nepexode K ncnonbzosanuto TUM.
OueBMAHO, TaKoI NEepexof ABNAETCA UHBECTULMEN, TO CTb
BJIOXKEHWEM pecypcoB (feHer, BpEMEHU U 3MOLMIT) B HACTO-
fAlEM A5 TOTO, YTOObI BEPHYTL UX C NpUOLINbLIO B ByayLeM.
WHBeCTMLMOHHOE pelleHne NPUHMMAETCS MO BAUSHUEM

of “blind spots” in the subject of research on BIM was convincingly
demonstrated five years ago (Hosseini, Martek & Chileshe, 2018). But
the latest research on the material of the leader of the trend, China,
proves that the problem is not solved, the gap between the practical
demand for comprehensive research and the academic desire for
narrow specialization is only growing (Zhikun Ding, Kairui Zheng & Yi
Tan, 2021).

2. Why are the leaders leading the way?

An uneven situation in the use of BIM also occurs between architec-
ture studios depending on their size. As the American Institute of
Architects Report shows, all of the largest architecture studios use
BIM, but the percentage decreases as the number of studio employees
decreases, so that in the smallest studios (1-3 employees) only one
out of three uses BIM (Baker et al., 2020). The recognized leader in
the use of BIM is the UK. It should be noted that the UK architectural
community is centralized to a high degree. A significant part of British
architects are concentrated in a few major studios and institutes —
for example, the Norman Foster and Partners Institute unites about
two thousand architects, the Zaha Hadid Architects studio — about a
thousand, and so on. Large institutions, mainly representing the face
of modern British architecture, are actively using BIM in their work.

TPex 0CHOBHbIX (haKTOPOB: NPUOLINYW OT YCNewWHo peanu3sa-
LMW NPOEKTa, BEPOATHOCTM ee NOMyYeHUs U LieHbl pUCKa.

LleHo¥t pucKka Ha3biBaeTCA Npon3BeaeHne BeNUYUHbI
yuiep6a, KOTOpbIi KOMNAHWUA MOXET NOHECTMU B Clly4ae
Heyfauu NpoeKTa, Ha BEPOATHOCTb TaKOrO NpoBana. 31a
BE/MYMHA NOKA3bIBAET, BO YTO MOXET 060MTUCH UHBECTO-
py HEyAauYHO BNOXKEHHbIE CPELCTBa, KaKoii yliepb MoxeT
NPUHECTU NPOEKT B Clyyae ero Heygayu. s Toro 4to6sl
CTUMYANPOBATb MHBECTULUW B HOBATOPCKUE Pa3paboTKy,
CYLLECTBYIOT CMeLnanbHbie 3KOHOMUYECKNE MeXaHN3Mbl,
KOTOpble pacnpefensiioT CTOMMOCTb PUCKA HA MHOXECTBO
yyacTHuKoB. Takue mexaHu3Mbl (BEHUYPHbIE CUCTEMBI)
BKJI0YAIOT KMHOTOCNIOHOE» CTPAXOBaHUE, IbFOTHOE HANOro-
006/10)keH1e U KPeANUTOBAHUE CO CTOPOHbI FOCYAAPCTBEHHBIX
CTPYKTYP U MHOXECTBO LpYrux NpMeMoB, KOTOPble CHUXAIT
PUCK [N15 KAXXAOr0 Y4aCTHUKA MHBECTULMOHHOrO NpoLecca
3a CYeT yBeNNYEHMA YNCNa 3TUX YHACTHUKOB.

Ecnu oxupgaemas npubeinb (NpousseseHne npuobIm
Ha BEPOATHOCTb YCMEWHOMN peanu3aLum npoekTta) bonblue,
yeMm TpebyeMble BNOXKEHUS, MHBECTULUA cocTouTcA. Ecnm 3o
npon3BefeHne PaBHO UK MeHblUe, YeM BNIOXKEHUS, UHBECTH-
LMIO AT 0TKa3.

04yeBMAHO, NONHOCTLIO NPOCYUTATL BCE HEOOXOAMMbIE
napameTpbl peann3auum npoekTa BO3MOXHO TOJBKO B CH1-
Tyauuu noaHoi MHHOPMUPOBAHHOCTU. s TOro, YTOGSI
NPUHATL 06LEKTUBHO 060CHOBAHHOE UHBECTULMOHHOE
peleHue, He06XOAMMO TOUHO 3HaTb 3P HEKTUBHOCTb HOBOIA
TEXHONOTUW, peakLum pbiHKa Ha Hee, NepCcneKTUBbLI CNPOCa,
CTpaTeruio v TaKTUKY KOHKYPEHTOB U Tak fanee. [ofgo6Hoe
COCTOSIHME COBEPLIEHHON MH(OPMUPOBAHHOCTU» BCTPe-
yaetcs KpaiiHe peako. Ecim e peyub MAET O peBONIOLUOH-
HbIX MUHHOBALMAX, HEONPEfEeNeHHOCTb Nt06ObIX NPOrHO30B
CTAaHOBMTCA OYEHb 3HAUMTENIbHOA, U BCE pacyeTbl NPUHUMA-
10T CYGbEKTUBHBIIA, NPUOAN3UTENbHBI U HeONpeLeNeHHbIN
xapaktep [14].

PaccMoTpuUM KOHKPETHbIN cy4yan MHBECTUPOBaHUSA
B nepexof Kk ucnonbzosaHuto TUM. CtapToBble BNOXeHMA
B [leHbrax CKNaAblBalOTCA U3 MOKYMKU NPOrpamMMHOro obe-
CMeYyeHns U CTOMMOCTM 00yYeHUs ans paboTbl C nporpamMmma-
MU. B HeKoTOpbIX Clyyasx TpebyeTcs TakKe NoKynKa cneuu-
anbHoro o6opynoBaHus (Hanpumep, Wnema BUPTYyanbHOM
peanbHocTH). B uenom cospaHue opHoro paboyero mecta



The second most important parameter affecting the use of BIM in
the architectural and construction industry is the regulatory environ-
ment. In July 2011, a government/industry BIM program was launched
to introduce BIM technology in both government and industrial proj-
ects. It was developed on behalf of the government at the University
of Cambridge (A report for the Government Construction Client Group
Building Information Modelling (BIM) Working Party Strategy Paper,
2012).

The first documents recommending the use of BIM in construction
at a governmental level were adopted back in 2012. In 2016, a Govern-
ment Mandate was passed, according to which construction projects in
the public sector should be carried out using BIM. (Building informa-
tion modeling, 2016).

In 2018, the BS EN ISO 19650-1: 2018 standard was adopted
to regulate the use of second level BIM, i.e. 3D modeling with the
inclusion of process networks and with the possibility of adding
construction schedule (4D model) and cost estimates (5D model)
to the model (Organization and digitization of information, 2018).
Thus, already a few years ago, the use of BIM became mandatory
for all British architects working in large-scale design with public
participation.

NpOeKTUPOBLMKA, ucnonb3yiouero TUM, 06xofuTcs B CyMmy
0T 3 go 10 Tbicay USD, a nosHblit Kypc KBannhMLUUPOBAHHOTO
nonb3osatens coepemeHHbix TUM — ewe B 2-5 Thicay USD.
K 3Toit cymme HeobxoanMo fobasuTb 3aTpaThl paboyero
BpemeHu (okono 100 Yacos, 4TO 3KBMBANEHTHO 2,5—5 ThicAY
USD). UToro cTapToBble BIOXEHWA COCTaBAAIOT CyMMY OT 7,5
Bo 20 Teicay USD [15].

Heobxopumo yyects, 4to cuctema TUM 6bicTpo coBep-
weHcTByeTcs. Kaxpaas Bepcus 6a30B0ro nakera nporpamm,
BbIXOLALLAA HA PbIHOK, YXKe Yepe3 TpU-NATh NeT TepaeT
npenectb HOBM3HbI U NepecTaeT BOCNPUHUMATLCA KaK KOH-
KYPEHTHOe npenmylecTso. Takum 06pasom, ans Toro, 4Tobsl
MHBECTUPOBAHHbIE CPEACTBA YCNenn BepHYTLCS, NPUOLIb
oT BHegpeHus TUM ponxHa npesblwats 3—6 Toicay USD
B rod. 3aMeTUM, YTO NpUOLIAL — 3TO pasHMLa Mexay obueil
CyMMON JONOAHUTENbHbIX LOXOA0B OT BHegpeHus TUM
1 CyMMOIi BCEX PacXof0B — YBENUYEHME 3apaboTHOW NnaThl
paboTHUKOB, 0BNAAEBIMX LUDPOBBIMU TEXHONOTUSMMY,
Hanoroeas Harpy3ska, Tekylias CTOMMOCTb 3IeKTPO3Hepruy,
apeHAbl noMeleHuit u Tak panee. CpeaHss Hopma npuosl-
nu B chepe apxXUTEKTYPHOrO NPOEKTUPOBAHMA HAXOANTCA
Ha ypoBHe 10%, TO ecTb NPUOLIIL COCTABASAET OAHY AECATYIO
OT cyMMbl foxof0B [16]. UTak, uTo6bl ONpaBaaTh BAOXe-
HUs B 0AHO paboyee mecto TUM, Heob6x0AMMO NOAYYUT
JOMNONHUTENbHLIN Jox04 B pazmepe 30-60 Toicay USD B rog.
[ononHuTenbHbIN JOXOA MOXET NONYUYUTLCA KaK 3a cyeT
VYBENUYEHUSA KONNYECTBA 3aKa30B (eCnu NCMoNb30BaHNE
TUM co3paeT KOHKYpPEHTHOE NPenMyLLEeCTBO Ha pbIHKE Npo-
EKTUPOBOYHBIX YCNYT), TaK U 33 CYET CHUXEHUA CTOUMOCTU
NPOeKTUPOBaHUA (33 CYET NOBbIEHUA NPOU3BOAUTENBHOCTH
TPYAA NPOEKTUPOBLIMKOB U YMEHbLIEHUSA YMACIA OWNOOK).

BaxKHO 3aMeTuTb, YTO BO MHOTUX C/ly4asnx BbIrOAbl OT BHE-
apeHus TUM nonyyaloT He Te NIOAN U OpraHu3aLum, KoTopble
MHBECTUPYIOT CBOM pecypchl B NpOeKT. Hanpumep, CHUXeHme
3KCNyaTaLMOHHbIX PaCXOA0B B pe3ynbTaTte ONTUMU3aLUK
MHMPACTPYKTYPHBIX CETEH CTPOEHMS CNOCOOHO NPUHECTH
3HaYUTeNbHbIE BLITOAbI, HO UX NONYYaT byaylmMe cOOCTBEH-
HWUKW 3[,aHNA, @ HE NPOEKTUPOBLLUKMN W JAXe HE CTPOUTENN.
Bpsp nu ceropHALWHME 3aKa34YnKM apXUTEKTYPHOTO NpoeKTa
GYAYT COrnacHbl Ha yBeaUYeHUe CTOMMOCTH NPOEKTUPO-
BOYHbIX paboT Ha TOM OCHOBAHUM, YTO NpuMeHeHne TUM

Similar processes took place in China. BIM as a key theme for the
development of the construction sector was included in the Twelfth
Five-Year Plan. Thus, the use of BIM in China has received government
support since 2011. In 2014, the Ministry of Housing and Urban-Rural
Development (MOHURD) published the Guidance on Building Informa-
tion Model Application, which makes the use of BIM in the design and
construction of high-level (Class A) buildings mandatory (Bingsheng
Liu et al., 2017).

A comparative analysis of the intensity of BIM use in the archi-
tectural and construction industry across countries shows that two
prerequisites are required for the successful development of this field:

1. The presence of large architectural studios or institutes;

2. Government support in the form of a mandatory requirement to
use BIM in the design of objects with government funding.

These two conditions remain mandatory both in Europe (BIM
Adoption in Europe, 2020) and in those Asian countries where the
technological level is sufficiently advanced (Safour, Ahmed & Zaarour,
2021).

3. BIM adoption as an investment
One of the areas where there is little research work is the economic
aspects of the process of transition from traditional architectural and

o6elaeT ONTUMU3NPOBATL IKCNYATALMOHHbIE pacXofbl
WNW YBENUYUTb CPOK CRYKObI CeTeil.

HacKkonbko peanbHO noayyeHue AONONHUTENbHOI BbITOAI
OT MHHOBALMOHHOMW TexHonorun? Bonpoc He uMeeT 0AHO-
3HAYHOro oTeeTa. VIHBECTULIMOHHAA NPUBNEKATENbHOCTD
BHeapeHus TUM 3aBucut ot mHoXecTBa akTopos. Cpean
HUX €CTb 06bEKTUBHbIE NapaMeTpbl (NPUHATAsA B pernoHe
BENMYMHA 3apaboTHOI NnaTbl NPOEKTUPOBLYMKA, YPOBEHb
HaNOroB U UHPPACTPYKTYPHbLIX PACXOAOB, HANMYKUE CUCTEMbI
rocyfiapCTBEHHOI NOA[EPIKKN BEHUYPHBIX MUHHOBALMOHHBIX
MPOEKTOB U laXe KB3ATKOEMKOCTb» B apXUTEKTYPHO-CTPOU-
TenbHoi cdepe). CunbHOE BAUAHUE UMEIOT U CyOBEKTUBHbIE
(aKTopbl, TaKMUE, KaK NPECTUKHOCTb ucnonbzoBaHus TUM
B rf1a3ax 3aKa34nKa, CKNOHHOCTb apXUTEKTOPOB K PUCKY, A0-
Bepue UK, HaNnpoTMB, HACTOPOXXEHHOE OTHOLEHNE K HOBbIM
TeXHONOTUAM W TaK panee.

4. MpenatcTteua Ha nyTu BHeapeHua TUM Ha npumepe
WoppaHuu

lpoBefeHHbIit aHann3 No3BonuN Ham cHOpPMyIMpoBaTh
rnotesy o xapakTepe (baKkTOpoB, 3amefNA0WMNX BHEAPEHNE
TUM B npaKTUKy apXMTEKTYPHOrO NPOEKTUPOBAHMA Ha NpH-
Mepe oTaenbHoi ctpatbl (Moppanun).

Mbl npeanonoxunu, 4yto 6apbepsl BHegpeHus TUM moryT
ObITb CBEAIEHbI K ABYM MYHKTaM:

1. nepexop Ha ucnonb3oBaHue TUM npeacrtasnser
€060/ MHBECTULMOHHbIA NPOEKT, B KOTOPOM KpaiHe TpyaHO
06bEKTUBHO OLLEHNTb OXULAEMbIE BLIFOAbI U BEPOATHOCTD
nx nonydeHus. MHorvne napameTpsl, onpefensioLme ycnex
WM NPOBaN MHBECTULNW, HE NOAAAIOTCA KONMYECTBEHHO-
MY U3MePEHUIO, TaK KaK HOCAT CYObEKTUBHBIN XapakTep.

He cyuecTByeT NpoBepeHHON METOAUKM MU PYKOBOACTBA
ONA oueHKn nepcnekTus BHeapeHus TUM c yyetom peruno-
HaNbHbIX U UHAUBULYANbHbIX 0COOEHHOCTEN KOHKPETHO
apXuUTEKTYPHOI CTYANK;

2. puck BHeppeHus TUM pacnpepeneH KpaiiHe Hepas-
HOMepHO. PaKTUYeCKN BECb PUCK COCPEAOTOYEH Ha TOi
APXUTEKTYPHO CTYAUM MW UHANBUAYANbHOM apXUTEKTOpe,
KoTopblit 6epeT Ha cebs BHeapeHnune TUM. B GonblmnHcTBe
CTPaH 1 PernoHoB He cyliecTByeT 3 HEKTUBHON CUCTEMBI
NOAAEPKKN N CUCTEMbI pacnpefeneHns puckoB Nno BeH-
YYpHbIM MeXaHWU3MaM, KOTOpbIE GblW Obl NpesHa3HaYEeHbI
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Figure 3. Main

reasons hindering the
implementation of BIM in
Jordan

structural design technologies to BIM. There are few publications on
this topic and they are mostly of an overly general, vague nature.

Let us consider a situation when an architectural studio decides to
switch to the use of BIM. Obviously, such a transition is an investment,
that is, an investment of resources (money, time and emotions) in the
present in order to return them with a profit in the future. The invest-
ment decision is made under the influence of three main factors: the
profit from the successful realization of the project, the probability of
its receipt and the price of risk.

The price of risk is the product of the amount of damage that the
company may incur in the event of project failure by the probability of
such failure. This value shows what unsuccessfully invested funds may
cost the investor, what damage the project may bring in case of its
failure. In order to stimulate investment in innovative developments,
there are special economic mechanisms that distribute the cost of
risk to many participants. Such mechanisms (venture capital systems)
include “multi-layered” insurance, preferential taxation and lending
by government agencies, and many other techniques that reduce the
risk for each participant in the investment process by increasing the
number of these participants.

ans ctumynuposanua BHeapeHnsa TUM. Ecnu kpynHele
NPOEKTHbIE UHCTUTYTHI el CNOCOBHLI B3ATb HA CeOA NOHbIN
PUCK BHELPEHUSA, TO ANS HEBONBLIOI CTYANM BO3MOXHOCTb
npoBana CAUWKOM KaTacTpoduuHa.

Pabouyas runoTesa uccnefosaHus bbina nposepeHa
B XO/ie 0NpOCca COTPYAHUKOB apXUTEKTYPHO-NPOEKTHbBIX
ctyamn NopgaHum.

CornacHo otyety Accouuanum uHxeHepos MopaaHum
(2018), B cTpaHe 3aperncTpupoBaHo 1246 apxuTekTyp-
HO-CTPOMTENbHBIX 6I0PO, U3 HUX APXUTEKTYPHbIE CTYAUN
CoCTaBAAT 42,1%. Pa3mep cnyyaiitHoil BbIGOPKM ANns Ha-
wero aHann3a coctaun 115 oducos. CornacHo NPUHATBIM
HOPMaM CTaTUCTUYECKOrO aHanu3a, Takol 06bEeM BbIGOPKY
MOJKET CYMTATbCA AOCTATOYHBIM 1 TpeOYyeMoro ypoBHS
poctosepHocTu [17]. lna npoBefeHus aHanu3a uccneposa-
Tenu ucnonb3oBanu nporpammHoe obecneyenue Statistical
Package for the Social Sciences (SPSS) Bepcuu 25.0. Kpome
TOro, 6bI10 NPOBEAEHO NATHAALATL YrIYBNEHHBIX UHTEP-
BbIO C aBTOPUTETHBIMU aKTOPaMU apXUTEKTYPHOI oTpacnu
WoppaHuu, Bkntoyas skcneptos TUM, pa3paboTynkoB npo-
rpaMMHOro obecneyeHns 1 Apyrux oTpacneBbix IKCNEPTOB.

Kak nokasaHo Ha pucyHke 2, 601bWIUHCTBO 0UCOB pa-
60TaeT B apxXMTEKTYpPHO-CTpOUTENbHO Chepe bonee 10 ner.
OpHako BTOpas AuarpaMmma nokasbiBaeT, 4To 60NbLMHCTBO
COTPYAHUKOB MMeeT HebobLWOi CTaX paboTsl. 3T0 03Ha-

If the expected profit (the product of profit by the probability
of successful realization of the project) is greater than the required
investments, the investment will take place. If this product is equal to
or less than the investment, the investment will be rejected.

Obviously, it is possible to fully calculate all the necessary param-
eters of project implementation only in a situation of full awareness.
In order to make an objectively justified investment decision, it is
necessary to know exactly the effectiveness of the new technology,
market reactions to it, demand prospects, strategy and tactics of com-
petitors, and so on. Such a state of “perfect awareness” is extremely
rare. When revolutionary innovations are involved, the uncertainty of
any forecasts becomes very significant, and all calculations take on a
subjective, approximate and uncertain character (Akerlof, 1984).

Let us consider the specific case of investing in the transition
to the use of BIM. The starting investment in money consists of the
purchase of software and the cost of training to use the programs. In
some cases, the purchase of special equipment (e.qg., a virtual reality
helmet) is also required. In general, the creation of a workplace for a
designer using BIM costs from 3 to 10 thousand USD, and a full course
for a qualified user of modern BIM — another 2-5 thousand USD. It is
necessary to add to this sum the labor time costs (about 100 hours,

YaeT, YTO MONOfble MPOEKTUPOBILUKM HE 3aiepPXKUBAIOTCA
B MOPAAHCKUX apXUTEKTYPHO-CTPOUTENbHBIX 6topo. Mocne
noJly4YeHus NepBUYHOTO NPOdECCUOHANBHOTO OMbITa OHU
NpesnoYmMTaloT UCKaTb PaboTy B APYrux CTpaHax, rae Bbille
3apaboTHas nnarta ¥ BO3MOXHOCTU AN NpoheccUoHanbHOro
pocTa.

BonblwunHcTBO onpoleHHbIX 0hucoB (73%) coobunm,
yTO He Ucnonb3ytoT TUM B cBOeit NoBcegHEBHOM paborTe,

HO nNpu 3ToM 90% 0UCOB NOLTBEPAMAU, YTO UX COTPYLHUKM
NpoXoauiun xoTs 6bl HauyanbHble Kypchl Nonb3oBateneit TUM.
3TO 03HAYaeT, YTO y MONOAbIX MOPJAHCKUX aPXUTEKTOPOB
MMEET MeCTO CUNbHbI MHTEPEC K U3YYeHUID BO3MOXHOCTEN
TUM, HO HeT 06BEKTUBHbBIX BO3MOXHOCTEN A5 MCNO/b30Ba-
HUA 3TUX TeXHONOruit B paboTe.

Cpeau Tex 61opo, KoTopble Bce-Taku Ucnonb3yiot TUM,
XapaKTep NpUMEHEHUS ITUX TEXHONOT Uil TaKXKe BbITNAAUT
tparmeHTapHo. Kak nokasanu pesynbTaThl 0Npoca, B 0C-
HOBHOM WMCMOMb3YIOTCA NPOrpamMMebl, He pacKpbiBatolLue Bcex
BO3MOXHOCTEN TeXHONOrNMU UHPOPMALMOHHOTO MOAENNPO-
BaHuMs. Ha nepBoM MecTe no 4yacToTe UCMONb30BAHUS HAX0-
auTcsA nporpammuble naketol AutoCAD, SketchUp n Adobe
(S5, a naket Revit Architecture, cneumansHo npefHasHa-
YeHHbl Ana ucnonb3obaHus TUM, 3aHumaeT meHble 10%.
Bo mHorux cnyyasx so3moxHoctu TUM orpaHuumnatotcs
3[1-Bu3yanusauueil, 470 nomoraet npu 06CyKAEHUM NPoOeEKTa
€ 3akasunkom. [Ipyrue npeumyuwectsa TUM — KoHTponb owm-
OOYHBIX pelleHnii, COKpaLLeHe CPOKOB NMPOEKTUPOBAHMA
1 TaK ganee — Ucnonb3ylotca meHee yem B 10% ciyyaes.

Ha pucyHke 3 nokasaHbl OCHOBHbIE MPUYUHbLI MEIEHHOTO
u pparmeHTapHoro BHeppeHus TUM no MHeHMI0 MOPAAHCKUX
apXUTEKTOPOB.

Kak MOXHO BULETb U3 PUCYHKA, MHEHWE OMPOLIEHHbIX
3KCNEepTOB NOATBEPXKAAET Pabouyio runoTesy, BbIABUHYTYIO
B pasgene 3. PecnoHAeHTbI OTMEYAIOT BbICOKYIO CTeneHb
HeonpeneneHHOCTH NpY NOMbITKE OLEHUTb NEPCREKTUBLI
ucnonb3oBaHus TUM (HegocTaTouHas 0CBeJOMIEHHOCTD
0 BO3MOXKHOCTAX TUIM, orpaHunyeHHbI ONbIT UX NPUMEHEHUS,
OrpaHMYeHHbIi 06bEM pbIHKA NPOEKTHBIX ycayr B MopaaHuu
¥ COMPOTUBIIEHUE HOBLIECTBAM CO CTOPOHbI KNEHTOB),
He[0CTAaTOYHYIO CTAaHAAPTM3aLMIO U COrNacoBaHne NpoTOKO-
noB npumeHeHns TUM B pa3nuyHbIX acnekTax NpoeKTHOro
npouecca. B coyetaHuu ¢ BbicoKoi cToumocTbio codTBEpa



which is equivalent to 2.5-5 thousand USD). The total start-up invest-
ment is between 7.5 and 20 thousand USD (Zakeri et al., 2023).

It should be taken into account that the BIM software is rapidly
improving. Each version of the basic software package that enters the
market, after three to five years loses the charm of novelty and ceases
to be perceived as a competitive advantage. Thus, in order for the in-
vested funds to return, the profit from the introduction of BIM should
exceed 3 - 6 thousand US dollars per year. Note that the profit is the
difference between the total amount of additional income from the
implementation of BIM and the sum of all costs: the increase in wages
of employees who have mastered digital technologies, tax burden, the
current cost of electricity, rent of premises and so on. The average rate
of return in the field of architectural design is at the level of 10%, i.e.,
the profit is one tenth of the sum of revenues (Granet, 2021). So, in
order to justify the investment in one BIM workplace, it is necessary
to get additional income in the amount of 30 - 60 thousand USD
per year. Additional income can be obtained both by increasing the
number of orders (if the use of BIM creates a competitive advantage
in the market of design services), and by reducing the cost of design
(by increasing the productivity of designers and reducing the number
of errors).

1 XapABepa, Heobxoaumoro ans sHegpenus TUM (no ot-
HOLEHWIO K 00LEeMyY YPOBHIO CTOMMOCTM KU3HM), BCE 3TO
aenaet BHeapeHue TUM canwkom puckoBaHHbIM. OTCyTCTBME
roCyAapcTBEHHbIX Mep N0 CTUMYMPOBAHNIO UCMNOb30BAHUA
TUM 1 nopaepKe BEHUYPHbIX BU3HEC-NPOEKTOB CO3AaeT
LOMNOJHUTENbHbIE Gapbepbl AN BHELPEHUS NepefoBbIX Lud-
POBbIX TEXHONOT Ui B apXUTEKTYPHO-CTPOUTENLHON Cdepe.

3aknioyeHue

MpuBeaeHHbI HAMW aHanN3 B OCHOBHOM OTHOCUTCA K Clly-
yaio MlopgaHuu, Ho, BEPOATHO, MOXKET 6bITb pacnpocTpaHeH
Ha MHOTWe PEruoHbl MMpa C NOXOXWUM CoYeTaHWeM 06CTo-
ATeNbCTB. YCKOpeHHOoe BHegpeHue TUM B Takux pernoHax
MOXET ObITb LOCTUTHYTO NPY YCIOBUM Peann3aLum KOMNaeK-
Ca Mep CO CTOPOHbI NPABUTENLCTBA U/UNU MEXLYHAPOJHbBIX
opraHusaumit. K Takum mepam oTHoCUTCA:

— Nporpamma Lenesoro BEHYypHOro KpeauToBaHus
apXUTEKTYPHO-CTPOUTENbHbIX 610pO, BHEApsAoWmux TUM;

— nporpammbl 06y4eHNA NPOEKTUPOBILUKOB HaBbIKaM
ncnonbzoBaHua TUM Ha pasHbix ypoBHAX. Hapgo 3ameTuTh,
4TO TaKue NporpamMmbl e CyIWecTBYIOT, HaNpUMep, HeCKOb-
KO KypcoB ucnonb3oBanus TUM ot komnanum AutoDESK bec-
NNaTHO pa3melleHbl Ha OTKPbITbIX MAOLWAAKAX B MHTEPHETE,
HO BCE 3TU KypCbl Tpe6YIOT CBOOOAHOTO 3HAHUS aHMIMIACKOrO
A3blKa M HaBbIKOB NPofBMHYTOrO nonb3osatens MK;

— pasBUTME CMCTeMbl CTpaxoBaHua BHegpeHus TUM,
KoTopas no3sonuna 66l 6onee paBHOMEPHO pacnpenenuTb
PUCKM ¥ BbIFOAbI OT UCNONb30BAHMA LUPPOBbLIX TEXHONOT U
B apXMTEKTYPHO-CTPOUTENbHOI cdepe.
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4. Obstacles to the introduction of BIM, the case of Jordan

Our analysis allowed us to formulate a hypothesis about the nature of
factors that slow down the introduction of BIM in architectural design
practice, using a single country (Jordan) as an example.

We hypothesized that the barriers to the adoption of BIM can be
summarized into two points:

1. Adopting BIM is an investment project in which it is extremely
difficult to objectively assess the expected benefits and the likelihood
of their realization. Many of the parameters that determine the
success or failure of an investment are not quantifiable because they
are subjective in nature. There is no proven methodology or guide
to assess the prospects of BIM implementation taking into account
regional and individual characteristics of a particular architectural
studio;

2. The risk of BIM implementation is extremely unevenly distribut-
ed. In fact, the entire risk is concentrated on the architectural studio
orindividual architect who undertakes the implementation of BIM. In
most countries and regions, there is no effective support system and
risk-sharing system for venture mechanisms that would be designed
to stimulate the implementation of BIM. While large design institutes
are still able to assume the full risk of implementation, the possibility
of failure is too catastrophic for a small studio.

The working hypothesis of the study was tested in a survey of
employees of architectural and design studios in Jordan.

According to the Jordanian Engineers Association report (2018),
there are 1246 registered architectural and construction offices in
the country, of which architectural studios account for 42.1%. The
random sample size for our analysis was 115 offices. According to
the accepted norms of statistical analysis, this sample size can be
considered sufficient for the required level of validity (Hamed, 2017).
The researchers used Statistical Package for the Social Sciences (SPSS)
software version 25.0 to conduct the analysis. In addition, fifteen
in-depth interviews were conducted with authoritative actors in the
Jordanian architectural industry, including BIM experts, software
developers, and other industry experts.

As shown in Figure 2, most of the offices have been working in the
architecture and construction industry for more than 10 years. How-
ever, the second chart shows that most of the employees have a short
work experience. This means that young designers do not linger in
Jordanian architectural and construction offices. After gaining initial
professional experience, they prefer to look for jobs in other countries
where salaries and opportunities for professional growth are higher.

The majority of the offices surveyed (73%) reported that they
do not use BIM in their daily work, but at the same time 90% of the
offices confirmed that their employees have taken at least basic BIM
user courses. This means that there is a strong interest among young
Jordanian architects to explore the possibilities of BIM, but there are
no objective opportunities to use these technologies in their work.

Among those offices that do use BIM, the nature of the use of
these technologies also appears fragmented. As the results of the
survey have shown, programs that do not reveal all the possibilities of
information modeling technology are mostly used. AutoCAD, SketchUp
and Adobe CS5 software packages are in the first place in terms of fre-
quency of use, and Revit Architecture package specially designed for
the use of BIM takes less than 10%. In many cases, the capabilities of
BIM are limited to 3D visualization, which helps when discussing the
project with the client. Other benefits of BIM — controlling erroneous
decisions, reducing design time and so on — are utilized in less than
10% of cases.

Figure 3 shows the main reasons for the slow and fragmented
adoption of BIM according to Jordanian architects.

As can be seen from the figure, the opinion of the interviewed
experts confirms the working hypothesis put forward in Section 3.
Respondents note a high degree of uncertainty when trying to assess
the prospects of using BIM (insufficient awareness of BIM capabilities,
limited experience in their application, limited size of the market for
design services in Jordan and resistance to innovation on the part of
clients), insufficient standardization and harmonization of protocols
for applying BIM in various aspects of the design process. Combined
with the high cost of the softwares and hardwares required to imple-
ment BIM (relative to the overall cost of living) all these make the
implementation of BIM too risky. The lack of government measures
to stimulate the use of BIM and support venture business projects
creates additional barriers to the introduction of advanced digital
technologies in the architectural and construction sector.

Conclusion

The analysis we have presented here is mainly applicable to the case

of Jordan, but can probably be extended to many regions of the world
with a similar combination of circumstances. Accelerated implemen-

tation of BIM in such regions can be achieved if a set of measures are
implemented by the government and/or international organizations.
Such measures include:

- A targeted venture capital loan program for architectural and
construction firms implementing BIM;

- Training programs for designers to use BIM at different levels. It
should be noted that such programs already exist, for example, several
courses on using BIM from AutoDESK company are free of charge on
open sites on the Internet, but all these courses require free knowl-
edge of English and skills of an advanced PC user;

— Development of an insurance system for BIM implementation,
which would allow for a more even distribution of risks and benefits
from the use of digital technologies in the architectural and construc-
tion industry.
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