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Abstract : In the Chinese construction industry, the utilization of Building Information Modeling (BIM) aims to increase the
total output of the construction industry by solving the problem of inefficient interoperability in the construction industry.
In 2011, the Chinese Ministry of Housing and Urban-Rural Development despite the technical advantages of BIM and the
government policy, the BIM adoption rate in China is lower than 45%. Meanwhile, as the South Korean construction industry
is a step ahead of its Chinese counterpart in introducing and utilizing BIM, it is expected that BIM is more actively utilized and
accepted in South Korea than in China. According to a comparative study based on the hype-cycle theory, South Korea is at a
more advanced stage of introducing BIM, than in China. This study aimed to suggest how to increase BIM utilization rates in
China. To this end, this study comparatively analyzed factors affecting BIM acceptance between China and South Korea. For
the comparative analysis of the BIM acceptance factors between China and South Korea, literature reviews on the technology
acceptance model (TAM) and BIM acceptance model were carried out, and based on that, the BIM acceptance factors were
classified. Other BIM acceptance factors were also added and considered, as they reflected Chinese national characteristics
and construction industry. As for the derived BIM acceptance factors, construction project participants, especially actual BIM
users in China and South Korea, were targeted for the survey. A t-test using SPSS 22.00 was carried out to identify significant
differences in data. Finally, based on the t-test results, this study suggested ways of improving the BIM utilization rate in
China. Based on the findings, this study is expected to contribute to activating BIM adoption in the Chinese construction
industry and also to set a theoretical foundation for future studies on BIM utilization in the industry.
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Table 1. China's Main Obstacles to BIM application

Main obstacles to BIM application Freq.

BIM Software Compatibility Degraded 12
Insufficient BIM Standard Directive 10
BIM-based organizational workflows are not configured 10
Project participants lack the willingness to collaborate 8
BIM SW/HW input, manpower training costs 8
Lack of external force for stakeholder use of BIM 8
Lack of BIM experts in organizations or projects 6
Lack of BIM Standard Agreement Form 6
The vague burden of users using new information technology 5
Lack of intellectual property protection laws and protection measures 5
for BIM models

Lack of BIM data maintenance responsibility and risk management. 4
Lack of training for BIM utilization 3
Lack of understanding of BIM 2
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Fig. 1. Technology Acceptance Model (TAM)
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Table 2. Results of literature on BIM acceptance models
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Fig. 2. Unified Theory of Acceptance and Use of Technology

Factors affecting BIM Acceptance
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Table 3. Measurement items for factors related to user and

of

I

organization
Factors Measurement ltem Ref.
| am open to using BIM. Bandura &
Self- | am confident that | will get used to using Walter%
) . (1977):
Efficacy BIM tools easily.
Leeetal.
| understand the benefits of using BIM well. (2015)
I have no psychological resistance to the A &
introduction of new information technology. garwa
Prasad (1997);
Personal | have a technical capability in utilizing new Scott & Bruce
Innovation | information technology. (1994);
L . . Leeetal.
| am active in utilizing new information (2015)
technology.
Qur organization is open to BIM utilization.
Our organization is confident that it will ddard
Collective become familiar with information exchange (;o (zg(r)o)e-t
i through BIM tools. : '
Efficacy 9 Lee (2013)
Our organization understands the benefits of
using BIM.
Our organization has no psychological
resistance to the introduction of new
information technology. Agarwal
Organizational &Prasad
J . Our organization has technical capabilities in (1997);
Innovation s . .
utilizing new information technology. Leeetal.
(2015)
Our organization is active in utilizing new
information technology.

O Z FHololRtt. Qo1d Folot Hrisk=e Tt &t
3.1.1 ARBXHPHR! & 2%]) 2t 20l
AREAF HE Q012 AV e, i AY, Tt &5
Zh 2R Aoz AL on, Q01 FHolot SEeE
£ CF (Table 3)3t Zo] A QJCH
- Ab7] &5 (Self-Efficacy) : BIM AFAI] BIM E&
of] Thst Ad
- 791 8414 (Personal Innovation) : BIM AF&AF7} BIM
g8 g AlEsial Alo] sk Ak
- Atk 857 (Collective Efficacy) : BIM AFEZA]Q|
BIM &84 thst g7
- Z2A] &A14(Organizational Innovation) : BIM AFER
Zl0] BIM & AlLotal Alof k= A%
3.1.2BIM 7| 2k QoI
BIM 7& ¥ Q012 584, AlAY E4, FH 7,
HIgoZ FHERon, Q91¥ Ho9F SHES the
(Table 4y} Z0] G| RACE
- 38 (Compatibility) : BIMT} 7|& Q8 L EFIT 7|&
kO] A H=
- A|2El 2] (System Quality) : BIM =70l thst &2

Table 4. Measurement items for factors related to BIM Technology

Factors Measurement ltem Ref.
BIM makes it easy to integrate into my
workflow.
Rogers (1983);
Compatibi- . Moore &
lity The BIM tools you leverage are associated Bendasat
with other IT tools (eg. smartphones, tablet (1991)
PCs, etc.).
[t is easy to input and output data from BIM
tools that you use.
System The screen configuration of the BIM tool you Delone &
. o . Mclean
Quiality use is built to make it easy for anyone to use. (1992)
The BIM tools you utilize remain stable during
use.
The utilization of BIM improves accessibility of
information
The information obtained from BIM is
Information | accurate and detailed. Dl\?llolne &
- clean
Quality | can get enough information from BIM for (1992)
my task.
Information obtained from BIM is available
throughout the life cycle.
The benefits of using BIM outweigh the costs
of adopting BIM. (eg. SW/HW purchase and
c upgrade, education and training, etc.) Ji&Qi
ost
The benefits of using BIM are expected (2015)
to outweigh the costs of using BIM(eg.
modeling, data entry and management, etc.).
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et I Q012 £E|9] RH, QR0 oz %Y
O, QoI FoJot ZHe=E ThS (Table 5)QF 20| +
AL RACE
- Z2%]9] K| (Organizational Support) : Z&]0A4] BIM
gge st Alge A= 3
- Q)HO] & (External Pressure) : £2]0] O|&5H= E}
FROZRY dh= it BF 75]9] JZAQ1 BIM &
SARRZ Qo AAE BH= o Fe
53|, =9 7715 E41 Sa89To] 7 E4e
HId5k7] Qo QR0 ey Qole ZAIE e ZS
A OF Lo CHIHOE BIE 4 QU= A5
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AA sC2 vhlsh= o
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Table 5. Measurement items for factors related to Environment

Factors Measurement ltem Ref.

Our organization provides sufficient resources
(HW,/SW) for BIM utilization.

Gilligan
& Kunz
(2007);

Our organization provides appropriate
training for BIM utilization.

Organizational
Support

Our organization offers incentives when BIM
is introduced and well utilized.

It is required to introduce BIM through order
system and contract system.

It is required to introduce BIM in partnership
with suppliers.

It is required to introduce BIM to meet the
requirements of the Owner.

Bryde et al.
(2013);
Venkatesh
& Davis
(2000)

Market competitiveness has improved since

External the same company used BIM.

Pressure

After using BIM, the same company gained
greater influence in the industry.

Business partners are using BIM.

The government mandates the use of BIM in
certain sizes or types of construction.

The government provides minimum
achievement criteria for BIM utilization.

3.1.4 X|2HE AHE 80|

RZTE AtE 8018S BIME Al8S ] 2olgt HE2 &
OIS H(Davis, 1989). & Lol A BIM 7HQ1 L O}
Lz} Y¢S Q5 70| B2 7101 EHO|AQ] AFE 2014

g2 529 BIM 8%

QO H|W &

ot

1%

HE OfLIE} 2] SHOIM Q) AR 01k eIt A2t

HARE 8o1d9]

Table 6. Measurement items for Perceived Ease of Use

el Tha (Table 6y} 2L,

Factors Measurement ltem Ref.
It is easy to learn how to use BIM tools. Venkatesh
(1999);
Personal BIM makes it easy to manage information Venkatesh
Perceived Ease | over the entire life cycle of a building. etal.
of Use ] - (2003)
It is easy to follow the guidelines for the Davis
utilization of BIM. (*| 989)
It is easy to learn how to collaborate using
BIM.
Organizational | It is easy to exchange model information
’ - Leeetal.
Perceived Ease | using BIM. (2015)
f
of Use The guidelines for collaboration using BIM are
easy to follow.
3.1.5 X| 2=l S8 (Perceived Usefulness)
AZE FE82 BIM 7|=E k8ol giF g2 =9 &
Q= ALEE 9n|eHHDavis, 1989). BIMO| A|Z1El {84
T OEVIAIEZ BIME 7RQ1 R ofLfel, §ele flst

7lE0|Bz 7Rl SHoAC] f-8dwut ofLet 4] FH
o

oA FELL ST XZHE R840 S-T=L T}
& (Table 7)1} 2T}
Table 7. Measurement items for Perceived Usefulness
Factors Measurement ltem Ref.
BIM can speed up your work.
) ) Venkatesh
BIM can improve business accuracy. (1999);
Personal BIM can rapid response to changes. Venkatesh
Perceived - — etal.
Usefulness | BIM canimprove work productivity. (2003)
BIM can improve work effectiveness. Davis
(1989)
BIM can improve your work convenience.
BIM can improve information interoperability
between organizations.
BIM can integrate information management
during life cycle (design-construction-
maintenance)
BIM can speed decision making with other
organizations.
Organghonal BIM can extend the scope of collaboration Leeetal.
Perceived . L
with other organizations. (2015)
Usefulness

BIM can increase the productivity of
collaboration with other organizations.

BIM effectively collaborates with other
organizations.

BIM facilitates collaboration with other
organizations.
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3.1.6 BIM 28 9|

3.3 t-testE &2t H|nEAM
O

2 oo AE g T (Lee et al, 2015)E Falsko] 3.3.1BIM$8%gQ0I W
BIM =82JXIE 7HRlo] A}7] A& s~ellst7] <lsl BIM = o= S=9] BIM 83 Q10| BIM 80 gek=
T 9 BIMol &1 HE égob_ﬂ sh= OJK|2F 7HO 0l Nx1= FEE vHluet AiKTable 10y, AFZAHINQ W =
&5k 2|0 BIME &-&d JYAAE +53l2IAL Sk 9 A) TAE QoAM= A @5, MR X, Fdt g
A= L0l FoJSttt, BIM 4= "9 ORIE FHoh= *L‘éo s, &4 I QRloA= QRO e, BIM V&
(Table 83+ ZTH QRIAl= A" F20] Skt S=0] |ROn|gh &1O|
(0€0.05)7} A= ACE BALRICE oHE, 7RI A &
Table 8. Use Intention of BIM O} RO Al 204’ st=il} &=+0] Ko|u|st x}0]
Factors Measurement ltem Ref. (p<0.05)7 ]' M%K]E}v 7 HQ—]Q] 'lc')r%/gi]' —7‘:—79' O] o_g_/\qg 1;0—]'
Iam willing to use BIM for business Venkatesh =Hl} = 710 Lojn0|sh XJo|7} Q= Aoz BEATQICT
processing. (1999);
Persohal | am willing to recommend the use of BIM to Venkatesh
Intention | others. etal. Table 10. t-test of Factors affecting BIM Acceptance in Korea and
of BIM " ) (2003); .
| am willing to take the time to learn how to Davis China
use BIM. (1989)
A Factors Country Average Sk t
Our organization encourages all members to deviation
utilize BIM technology. -
Self-Efficacy China | 5016 | 09511 |, geguss
Our organization is active in using BIM to Venkatesh Korea 5.655 0.9767
proceed with the project. (1999); Personal Innovation China 5.054 1.0309 2 693%xx
Organizational Venkatesh vat Korea 5.446 1.1053 ’
Intention Our organization is willing to recommend etal China 5143 10005
of BIM the use of BIM to other collaborative (2003); Collective Efficacy - - -2.563%*
organizations. Davis Kirea 5.497 1.0364
<1989) llective | . China 5.183 0.9651 11032
Our organization s willing to participate in Collective Innovation = 2 5327 | 10921 03
introducing and developing BIM application il China 5.080 1.1467
technologies. Compatibility Korea 4.991 11593 0569
I China 4978 0.9675
System Quality Korea 2679 | 10308 | 2%
Glo|g &% Chi 5.144 0.8850
3.2 '" | 'I Information Quality Kolrr;: 5‘123 1‘0594 0.159
H 70| & FAR= 2021 3EHE 20219 42 269 China 5104 | 11644
7HK] BIM &€& Zg0] U= o=t 529 AAY AFAE cost Korea 5305 | 1a7a1 | 2
IAO=Z BIM 898k9010] BIM 480 ¥gke nixls Organizational China | 5144 | 09850 | g
- - E NT = 12103 = Support Korea 5.123 1.0594
ALEE 78 2IAE A% (Likert scale)Z &0 53, Exterral China 5104 | 07950 | o
E30] 22 BIM X2 AEX)R0] A¥E= ASHOJA] HIO] Force Korea 4332 0.9818 ]
RIA] WEA0] AA 7S tNArTO 2§l Personal Perceived China 4.909 1.0989 .
o/\], oSo«] 1_E7] =H= ﬂ1 o=z O}ME]‘. Ease of Use Korea 445 10233 3.167
o =
SHAL] LHAFSES THS (Table 9y} &L Organizational China 5128 | 10197 | oo
Perceived Ease of Use Korea 4694 1.0218 ’
: Personal Perceived China 5.115 0.8942
Table 9. Overview of the survey Usefulness ‘oren 5200 T 0.758
Korea @i Organizational China 5.201 0.8676 0116
Division Perceived Usefulness Korea 5.187 1.0055 '
Freq. Ratio Freq. Ratio
*%p<0.05, ***p<0.01
Construction 61 56.0% 66 65.3%
Orga?yléaetlonal Architectural | 35 321% 35 34.7% Table 11. t-test of Intention to accept BIM in Korea and China
G 13 11.9% ) ) Intention to BIM Country Average IS)tan?dgrd t
| 109 101 evaton
Tota -
Personal Intention to China 5.3471 100687 | ) en
Average work experience related to 9.5 years 4.3 years accept BIM Korea 57879 0.96812
construction Organizational China 5.1981 0.92949
Intention to accept -1.38
Average BIM-'reIated work 3.5 years 2 years : BIM P Korea 53932 114061
experience

=2 H228H Moz 2021F 118

#*p<0.05, ***p<0.01
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AL At
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