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Tém tit

MG hinh thong tin cong trinh (Building Information Modeling — BIM) 1a mdt cong cu quan trong thiic day chuyén d6i
50 trong nganh xay dung, tuy nhién mirc d¢ truong thanh BIM tai cac nén kinh té méi ndi van con han ché. Nghién ciru
nay nham xac dinh cic yéu té anh huong dén mirc d6 truong thanh BIM da chiéu (BIM-nD) va danh gia tic dong ciia no
dén hiéu qua hoat dong cia doanh nghi¢p xay dung tai Viét Nam. Nghién ctru dé xuét khung phan tich tich hop gitra mé
hinh cong nghé — to chirc — mdi trudng (TOE) va khai niém murc d¢ truong thanh BIM, dong thoi sir dung phuong phap
md hinh phuong trinh cau tric binh phuong tdi thiéu timg phan (PLS-SEM) dé phan tich dir liéu khéo st tir 212 doanh
nghiép xay dung tai Ha Noi, ba Néng va Thanh phd HO Chi Minh. Két qua cho thdy mirc do san sang cua to chirc va
nang lyc BIM cua ngudn nhan lyc 13 hai yéu t6 tac dong manh nhat dén mirc d6 truong thanh BIM. Ning lyc cong nghé
va tinh kha thi vé chi phi — loi ich ciing ¢6 anh hudng tich cuc, trong khi ap luc tir moi truong bén ngoai ¢6 tac dong yéu
hon. Mirc d6 truong thanh BIM ¢6 anh hudng tich cyc va ¢ ¥ nghia thong ké dén hi¢u qua hoat dong cua doanh nghiép,
déc biét trong phdi hop dy an, kiém soat tién d6 va quan 1y chi phi. Nghién ctru cung cép bang ching thuc nghiém vé cac
yéu t6 thuc day su phat trién muc do truong thanh BIM, ddng thoi dua ra co s¢ tham khao cho doanh nghiép va nha hoach
dinh chinh sach trong viéc thiic ddy chuyén d6i sé ctia nganh xay dung tai Viét Nam.

Tir khoa: BIM, quan ly thong tin xay dung, ISO 19650, mirc do trudng thanh BIM, phﬁn mém BIM, chuyén ddi sé
trong nganh xay dung
Abstract

Building Information Modeling (BIM) has become a key enabler of digital transformation in the construction industry;
however, BIM maturity remains relatively limited across many emerging economies. This study aims to identify the
factors influencing multidimensional BIM maturity and examine its impact on the organizational performance of
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construction firms in Vietnam. An integrated analytical framework combining the Technology-Organization-
Environment (TOE) framework and the BIM maturity concept is proposed. Partial Least Squares Structural Equation
Modeling (PLS-SEM) was employed to analyze survey data collected from 212 construction firms located in Hanoi, Da
Nang, and Ho Chi Minh City. The results indicate that organizational readiness and human BIM competency are the two
most influential factors driving BIM maturity. Technological capability and cost-benefit feasibility also have significant
positive effects, whereas external pressure exerts a relatively weaker influence. Furthermore, BIM maturity has a positive
and statistically significant impact on organizational performance, particularly in improving project coordination,
schedule control, and cost management. This study provides empirical evidence on the key drivers of BIM maturity and
offers practical implications for construction firms and policymakers seeking to accelerate digital transformation and
enhance project performance through BIM implementation in Vietnam.

Keywords: BIM, construction information management, ISO 19650, BIM maturity, BIM software, digital

transformation in construction

1. Giéi thiéu chung

Nganh xdy dyng dang timg budc chuyén doi
s nham nang cao hiéu qua quan 1y thong tin,
tang cuong phdi hop gifta cac bén tham gia va
cai thién hiéu qua quan 1y du an trong sudt vong
doi cong trinh. Trong qué trinh nay, BIM da tré
thanh mot nén tang quan trong, cho phép tao lap,
quan ly va chia s¢ thong tin dy an trong moi
truong s6 théng nhit. Khong chi hd tro mé hinh
héa 3D, BIM con ting cudng phdi hop gitta cac
bén tham gia, gidm xung dot thiét ké, cai thién
quén 1y tién d6 va chi phi, qua dé tré thanh mot
thanh phan cdt 16i trong chién luoc chuyén dbi
s6 ctia nganh xdy dung tai nhiéu qudc gia. Trong
nhitg nim gan diy, BIM di duoc trién khai
rong rai tai nhidu quéc gia phat trién nhu Vuong
qudc Anh, Hoa Ky, Nhat Ban va Singapore
thong qua cac chién lugc qudc gia va khung phap
1y hd trg. Cung véi viéc ap dung cac tiéu chuan
quan 1y thong tin nhu ISO 19650, mac dd truong
thanh BIM d4 phit trién tir viéc sir dung BIM cho
mo hinh héa 3D sang trién khai cac tmg dung
BIM-nD bao gom lap tién d6 4D, quan 1y chi phi
5D va quan 1y thong tin trong sudt vong doi cong
trinh, qua d6 nang cao hi¢u qua quan ly duy an
dua trén dur liéu.

Nguoc lai, tai nhiéu quéc gia dang phat trién,
mirc do truéng thanh BIM van dién ra khong
déng déu. Tai Viét Nam, mac du Chinh phu da
¢6 nhiéu nd luc thac déy trién khai BIM nhung
mirc d6 timg dung trong thuc té van con han ché.
Phan 16n doanh nghiép xay dung, dic biét l1a

doanh nghi¢p nho va vira, méi chi st dung BIM
cho mé hinh héa, phdi hop thiét ké va phat hién
xung dot, trong khi cac img dung nhu quéan ly
tién d0, chi phi va thong tin vong doi cong trinh
chua duoc trién khai rong rdi. Nhitng han ché
nay cht yéu xuat phat tir chi phi dau tu cao, thiéu
ngudn nhén lyc ¢6 ning luc BIM va chua c6 co
ché quéan 1y thong tin théng nhét, lam giam hiéu
qua chia sé dir liéu va phdi hop giira cac bén
tham gia du an [1-4].

Céc nghién ctru trude day da phan tich nhiéu
khia canh cua BIM trong nganh xay dung Viét
Nam, bao gém loi ich, rao can trién khai va cac
yéu t6 anh huong dén quyét dinh ap dung [1-6].
Két qua cho thiy BIM c6 tiém ning ning cao
hiéu qua quan 1y dy an, nhung viéc trién khai van
gap nhiéu trd ngai nhu chi phi dau tu cao, han
ché vé ning luc chuyén mén, thiéu tiéu chuan va
quy trinh quan 1y thong tin thng nhét. Tuy
nhién, phan 16n cac nghién ctru hién c6 chi yéu
tap trung vao cic rio can hodc quyét dinh ap
dung BIM ban dau, trong khi con thiéu cac
nghién ctru xem xét murc dg trudng thanh BIM
nhu mot qua trinh phat trién tir cac ing dung co
ban dén BIM-nD. Pong thoi, chua c¢6 nhidu
nghién ctru tich hop cac yéu t6 cong nghé, to
chic va moi truong véi khai niém muc do
truong thanh BIM dé giai thich su khéac biét vé
muc dg truong thanh gitra cadc doanh nghiép xay
dung. Khoang trong nay cho thay can c6 mot
khung phan tich toan dién hon nham xac dinh
cac yéu tb thuc day su phat trién muac do truong



36 P.PAnh Huy, N.T.Bich Thity, N.Quang Tam | Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 04(77) (2026) 34-45

thanh BIM trong bbi canh nganh xay dung Viét
Nam.

Dé khic phuc khoang trong nay, nghién ctru
dé xuat mot khung phan tich tich hop giita mo
hinh TOE va khai niém murc d6 truong thanh
BIM, dong thoi sir dung phuong phap PLS-SEM
dé phan tich dit liéu khao sat tir cac doanh nghiép
xay dung tai Ha Noi, Da Ning va Thanh ph6 Ho
Chi Minh. Nghién ctru nham xac dinh cac yéu t6
anh huong dén muc d6 truong thanh BIM va
danh gia tac dong cua BIM dén hiéu qua hoat
dong cua doanh nghiép.

Nghién ctru dong gdp trén ba khia canh. Thur
nhat, nghién ctru cung cép bang ching thuc
nghiém vé cac yéu t anh huong dén sy phat
trién ning lyc BIM ctia doanh nghiép xay dung
trong bdi canh Viét Nam. Thu hai, nghién curu
tich hop khung TOE véi khai niém truong thanh
BIM dé xay dung mot khung phan tich toan dién,
qua d6 giai thich qua trinh chuyén dich tir viéc
sir dung BIM ¢ mtrc co ban sang trién khai BIM-
nD. Tht ba, nghién ctru lam 16 mdi quan hé gitta
muc do trudng thanh nay va hi¢u qua hoat dong
ctia doanh nghiép, qua d6 cung cap co s& khoa
hoc cho doanh nghi¢p va nha hoach dinh chinh
sach trong vi¢c xay dung 10 trinh nang cao nang
luc BIM va thiic day chuyén ddi sé trong nganh
xay dung.

2. Co s 1y thuyét va gia thuyét nghién ciru

2.1. Mvrc dp trwong thanh BIM trong nganh
xdy dung

Trong hai thap ky qua, BIM d tré thanh nén
tang quan trong thiic diy chuyén doi sb trong
nganh xay dung. Khong chi hd tro mo hinh hoa
ba chiéu, BIM con cho phép quan 1y théng tin
tich hop trong sudt vong doi cong trinh, ting
cuong phdi hop giira cac bén tham gia du 4n va
nang cao hiéu qua quan 1y tién do, chi phi ciing
nhu chat lugng. Cing v6i su phat trién cta cac
tiéu chuan quan 1y thong tin nhu ISO 19650,
trong tam trién khai BIM da chuyén tir mirc do

trudng thanh cdc cong cu md hinh hoa don 1¢
sang xay dung nang lyc quan ly thong tin va khai
thac BIM ¢ cac muc dg trudng thanh cao hon.

Mic du nhiéu qudc gia di thuc day trién khai
BIM thong qua cac chinh sach va tiéu chuan
qudc gia, mirc do truong thanh BIM giita céac
doanh nghiép van con khac biét dang ké, dac biét
tai cac nén kinh t& méi noi. Trong khi mot sb
doanh nghiép di trién khai BIM da chiéu (4D,
5D va quan ly thong tin vong doi cong trinh),
nhiéu doanh nghiép van chi st dung BIM cho
md hinh hoa va phéi hop thiét ké. Su khac biét
nay phan anh khong chi kha ning tiép can cong
nghé ma con chiu anh hudng boi ning luc t6
chure, trinh do nguén nhén luc, cam két cua lanh
dao va moi truong thé ché ho tro.

Nhimg khac biét vé mirc do truong thanh
BIM cho thiy viéc trién khai BIM can duoc xem
nhu mét qua trinh phat trién niang luc to chirc
hon 14 mét quyét dinh ap dung cong nghé don 1é.
Do d6, cac nghién ctru hién nay ngay cang
chuyén tir viéc phan tich cac yéu té anh huong
dén quyét dinh ap dung BIM sang tim hiéu céc
yéu td quyét dinh muc d6 truong thanh BIM,
nham giai thich qué trinh chuyén dich tir viéc sir
dung BIM ¢ mirc co ban dén trién khai BIM da
chiéu va quan 1y thong tin tich hop trong doanh
nghi¢p xay dung.

2.2. Khung TOE

Khung TOE 13 mét trong nhimg 1y thuyét
dugc s dung phd bién dé giai thich viée tiép
nhan va trién khai cac d6i méi cong nghé trong
t6 chirc. Theo TOE, kha ning trién khai cong
nghé chiu anh hudng dong thoi boi ba nhom yéu
td: (i) bdi canh cong nghé, phan anh mirc d6 san
sang cua ha ting va nang luc cong nghé; (ii) bdi
canh tb chire, bao gém su cam két cua lanh dao,
ngudn nhan lyc, quy trinh quan 1y va kha ning
san sang cho d6i méi; va (iii) bdi canh méi
truong, bao gdm chinh sach, yéu cau cia chu dau
tu, ap luc canh tranh va céc tiéu chuan cua
nganh. Do viéc trién khai BIM lién quan dong
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thoi dén ha ting cong nghé va nhiing thay d6i
trong t6 chuc, khung TOE cung cap mot goc
nhin 1y thuyét hiru ich dé phan tich cac yéu t6
quyét dinh mirc d6 truong thanh BIM trong cac
doanh nghiép xay dung. Céac nghién curu trudc
day da chi ra rang muc d6 sin sang vé cong nghé,
ning luc t6 chirc va moi trudng thé ché cing
nhau anh hudéng dén két qua ap dung BIM trong
cac bdi canh qudc gia khac nhau [7].

Trong nghién ctru nay, TOE duoc st dung
1am khung 1y thuyét dé giai thich su khac biét vé
muc d) truong thanh BIM gilta cdc doanh
nghiép xay dung. Thay vi chi xem xét quyét dinh
¢6 hay khong ap dung BIM, nghién ciru cho ring
cac yéu to cong nghé, t6 chirc va moi truong
quyét dinh mirc d6 doanh nghiép co thé phat
trién tir viéc sir dung BIM ¢ murc co ban dén trién
khai BIM da chiéu va quan 1y thong tin tich hop.

2.3. Khai niém mirc do truwong thanh BIM

Muc do truong thanh BIM (BIM maturity)
phan anh mirc d6 phat trién va tich hop BIM
trong quy trinh quan ly du 4n cua doanh nghiép.
Khac vai khai niém ap dung BIM chi phan anh
viéc sir dung cong ngh¢, mic dJ trudng thanh
BIM thé hién chiéu sau trién khai BIM thong qua
kha nang tich hgp quy trinh, cong nghé, con
nguoi va quan ly thong tin trong toan by vong
doi cong trinh. Nhiéu khung danh gid muc do
truong thanh da duoc phat trién nham do luong
su tién trién tir mo hinh héa sb co ban dén cac
thyc tién quan 1y thong tin tich hop. Mot trong
nhitng khung dugc thtra nhan rong rai 1a mo hinh
truong thanh BIM cta Vuong qudc Anh (UK
BIM maturity model), mé ta sy phat trién cua
BIM thong qua mét chudi cac cip do tién hoa, tir
tai lidu hoa s don gian dén méi trudng quan 1y
thong tin cong tac hoan chinh [8]. O cac cip do
truong thanh thip, BIM chu yéu dugc str dung
cho cac nhiém vy mo6 hinh hoéa riéng 1€, trong khi
cac cip d6 cao hon nhan manh trao doi thong tin
¢6 phdi hop va trién khai du 4n tich hop. Mot
khung danh gia c6 anh hudng khéac 1a mo6 hinh

truong thanh BIM do Succar dé xuét [9], danh
gia nang lyc BIM duya trén nhiéu khia canh, bao
gdm quy trinh, cong nghé, chinh sach va ngudn
nhan lyc. Ngoai ra, nhiéu cong cu danh gia khac
nhu BIMMI (BIM Maturity Matrix Index),
NBIMS-CMM va VDC scorecard ciing da dugc
phat trién nham do luong nang luc BIM & cap do
t6 chirc va du an [9-11]. Trong nhitng nim gan
day, cac tiéu chuan qudc t& nhu ISO 19650 da
tiép tuc cung cd cach tiép can dua trén muc do
truong thanh, thong qua viéc cung cip hudng
dan co cau tric cho quan 1y thong tin trong sudt
vong doi tai san, dong thoi hd trg van hanh moi
truong dit liéu chung (Common Data
Environment — CDE) nhiam tao diéu kién cho
trao d6i dit liéu cong tac [12-15].

Trong nghién ctru nay, muc do trudng thanh
BIM duoc khai niém hoa théng qua chiéu sau va
pham vi trién khai cac ung dung BIM-nD trong
doanh nghiép xay dung. Thay vi chi phan anh
viéc doanh nghiép c6 str dung BIM hay khong,
muc do truong thanh dugc danh gia dua trén kha
ndng mé rong BIM tir cac timg dung co ban nhu
md hinh héa 3D va phdi hop thiét ké sang cac
tmg dung nang cao, bao gdm lap tién do 4D,
quan ly chi phi 5D, quan ly van hanh céng trinh
(6D) va quan ly thong tin trong toan bg vong doi
tai san. Theo cach tiép can nay, doanh nghiép
trién khai BIM trén nhiéu chiéu thong tin va tich
hop BIM vao nhiéu quy trinh quan 1y dy an hon
duoc xem la dat mac do trudng thanh BIM cao
hon. Do d6, nghién ctru st dung muc do trién
khai BIM-nD nhu mot chi bao dai dién cho murc
do trudng thanh BIM cta doanh nghiép.

2.4. Gid thuyét nghién civu

Duya trén khung TOE va khai niém mitrc do
truong thanh BIM, nghién ctru nay dé xuat mot
mo hinh Iy thuyét nham danh gia cic nhan t6 tac
dong dén mirc do truong thanh BIM va hiéu qua
mang lai cho doanh nghiép. M6 hinh bao gdm 7
bién sb tiém an duoc chia thanh 3 nhom chinh:
nhom yéu td dau vao (Pong lyc va rao can),
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nhom yéu td cbt 18i (Mirc d6 trudng thanh BIM)
va nhém yéu t6 dau ra (Hiéu qua doanh nghiép)
v6i 6 gia thuyét sau.

H1: Nang luc cong ngh¢ c6 anh huong tich
cuc dén muc do truong thanh BIM. Nang luc
cong nghé phan anh mirc d6 sin co cua ha tang
s6 can thiét cho viéc trién khai BIM, bao gém
phan mém BIM, tai nguyén tinh toan va cic hé
thong thong tin c6 kha ning tuong tac dir liéu.
Cac doanh nghiép c6 nang lyc cong nghé manh
hon thuong co diéu kién thuén lgi hon trong viéc
phat trién va quan 1y cic quy trinh lam viéc dya
trén BIM,;

H2: Mtc d6 sin sang cta to chirc ¢6 anh
huong tich cuc dén mirc d6 truong thanh BIM.
Mirc do sin sang ciia to chirc dé cap dén ning
luc ndi tai cua doanh nghiép trong viée tich hop
cac cong nghé sé vao quy trinh trién khai dy 4n.
Su hd tro tir 1anh dao, chién luoc trién khai rd
rang va cac quy trinh lam viéc duoc chuan héa
thudng duoc xem 1a nhitng yéu té quan trong dbi
v6oi1 muce dJ trudng thanh BIM cua td chirc;

H3: Ap luc tir méi trudng bén ngodi ¢ anh
huéng tich cuc dén muc d6 truong thanh BIM.
Céc diéu kién moi trudng bén ngoai ciing c6 thé
anh huong dén muc do truong thanh BIM. Céc
quy dinh cta co quan quan Iy Nha nudc, yéu cau
tir chii dau tu va ap lyc canh tranh trong nganh
c6 thé thiic ddy cac doanh nghiép x4y dung nang
cao muc do trudng thanh BIM;

H4: Ning lyc BIM ctia nguén nhan lyc ¢6 anh
huéng tich cuc dén muc d6 truong thanh BIM.
Ning lyc BIM ciia ngudn nhan lyc phan anh
trinh d0 chuyén mon k¥ thuat can thiét dé van
hanh céc cong cu BIM va lam viéc trong moi
truong du an s6. Do do, cac td chirc co doi ngil
nhan sy c6 kinh nghiém va dugc dao tao tbt
thuong c6 muc dg truong thanh BIM cao hon;

H5: Tinh kha thi vé chi phi — loi ich c6 anh
huéng tich cuc dén muc d6 truong thanh BIM.
Céc yéu t6 kinh té ciing anh huong dén muc do
trudng thanh BIM. Doanh nghiép cé xu huong

trién khai BIM c6 chiéu sau khi loi ich ky vong
16n hon chi phi du tu can thiét cho phan mém,
ha téng va dao tao;

H6: Mtrc dg truong thanh BIM c6 anh hudng
tich cuc dén hiéu qua hoat dong cua t6 chuc. Bén
canh cac yéu té quyét dinh mirc do trudng thanh,
nghién ctru gia dinh rang mic d6 truong thanh
BIM c6 tac dong tich cuc dén hiéu qua hoat dong
clia to chire thong qua viée nang cao kha ning
phéi hop du an, kiém soat tién do va quan 1y chi
phi.

3. Phuwong phap nghién ciru
3.1. M6 hinh nghién cuu

Dua trén co s& 1y thuyét, nghién ciru dé xuét
mot mo hinh khai niém tich hop khung TOE voi
khai niém mtrc d6 truong thanh BIM nham phéan
tich cac yéu td anh huong dén qua trinh phat
trién BIM trong cac doanh nghiép x4y dung. M6
hinh gi4 dinh ring ning luyc cong nghé, mic do
san sang cua to chirc, nang lyc BIM cta ngudn
nhan lyc, ap luc tir moi truong bén ngoai va tinh
kha thi vé& chi phi — loi ich 12 nhitng yéu t6 quyét
dinh mirc d¢ trudng thanh BIM, dugc phan anh
thong qua chiéu sau trién khai cac tmg dung
BIM-nD.

Bén canh d6, nghién ctru xem xét tdc dong
ctia muc d0 truong thanh BIM dén hiéu qua hoat
dong cua doanh nghiép. M6 hinh ky vong ring
doanh nghiép c6 mirc d¢ truong thanh BIM cao
hon s& dat hiéu qua tot hon trong phdi hop du an,
kiém soat tién d9, quan 1y chi phi va nang cao
hi¢u qua van hanh. Khung nghién ctru vi vay
phan anh dong thoi cac yéu t6 thiic ddy su phat
trién mirc do trudong thanh BIM va tac dong cta
mirc do truong thanh nay dén hiéu qua hoat dong
cua doanh nghiép.

3.2. Phdt trién thang do

Céc thang do trong nghién ctru duoc ké thira
va diéu chinh tir cac nghién ctru trudc vé BIM,
mic d6 truong thanh BIM va chuyén doi sd,
dong thoi duoc hiéu chinh dé phu hop voi bbi
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canh doanh nghi¢p xay dung tai Viét Nam. Mo
hinh gdm nam bién ddc lap: ning luc cong nghé
(TC), muc d6 sin sang cua to chirc (ORG), ning
luc BIM cta ngudn nhan lyc (HUM), 4p luc moi
truong bén ngoai (EXT) va tinh kha thi vé chi
phi — lgi ich (CBF).

Bién phu thudc mirc d6 truong thanh BIM
(ADOP) dugc do ludong théng qua chiéu sau
trién khai cac (mg dung BIM-nD, bao gom md
hinh hoa 3D, phdi hop thiét ké, lap tién d6 4D,
quan 1y chi phi 5D, quéan 1y van hanh va quan ly
thong tin vong doi cong trinh. Hi¢u qua hoat
dong ctua doanh nghi¢p (PERF) dugc danh gia
thong qua céc cai thién vé phéi hop du én, kiém
soat tién do, quan 1y chi phi, chét luong thyc hién
va nang luc canh tranh.

Tat ca cac bién quan sat dugc do luong bang
thang Likert 5 mtc, tir 1 (hoan toan khong dong
¥) dén 5 (hoan toan dong y), phii hop vdi cac
nghién ctru vé d6i méi cong nghé va quan Iy
trong linh vuc xay dung.

3.3. Thu thip dit liéu va dic diém mdu nghién
ciru

Dit liéu duoc thu thap bing bang hoi ¢6 ciu
tric tir cac doanh nghiép xay dung tai Ha Noi, ba
Néng va Thanh phd H6 Chi Minh, ba trung tim
xdy dung 16n ctia Viét Nam. Nghién ctru sur dung
phuong phap 1dy mau c6 chu dich két hop véi lay
mAu thuan tién. Di tugng khao sat 1a cac k¥ su,
nha quéan 1y va chuyén gia c6 kinh nghiém hoac
c6 tham gia vao cac hoat dong lién quan dén BIM.
Nguoi tham gia duoc tiép can thong qua mang
luéi nghé nghiép, danh ba doanh nghiép va cac
hiép hoi chuyén nganh; bang héi duoc phan phdi
bang ca hinh thirc truc tuyén va tryc tiép.

Sau khi sang loc, 212 phiéu tra 101 hop 1¢ duogc
sir dung cho phan tich. Mau khao sat c6 sy phan
b6 twong d6i dong déu giita ba dia phuong nghién
ctru, dong thoi bao gdm cac nhom doanh nghiép
tu van, nha thau va cha dau tu véi quy mo va kinh
nghiém BIM khac nhau. Pic diém chi tiét cta
mau khao sat duoc trinh bay trong Bang 1.

Bang 1. Dic diém mau khao sat ctia nguoi tra 1oi

Tiéu chi Dic diém Tan sO (mau) Tan suét (%)

Ha Noi 56 26,4

Khu vuc Thanh phé Ho Chi Minh 82 38,7
Pa Nang 74 34,9

Nha thau xdy dyng 86 40,6

e x Tu van thiét ké 52 245
Loai hinh t0 chire Cong ty k¥ thuat 38 17,9
Chu dau tu 36 17,0

< 50 nhan vién 61 28,8

Quy md doanh nghiép | 50-200 nhan vién 79 37,3
> 200 nhan vién 72 33,9

<3 nam 74 34,9

Kinh nghiém BIM 3-5 nam 69 32,5
> 5 nam 69 32,5

3.4. Quy trinh phan tich dir liéu

Dir liéu khao sat thu thap dwoc phan tich bang
phuong phap PLS-SEM, mét phuong phéap duogc
st dung rong rai trong cac nghién ctru vé chip
nhan va ap dung cong ngh¢, do cho phép phan
tich dong thoi cac mdi quan hé gitta nhiéu bién

tiém an. PLS-SEM dic biét phu hop véi cac mo
hinh nghién ctru phurc tap va bd dir liéu khao sat
c6 quy md mau trung binh [16].

Qua trinh phan tich dugc thuc hién qua hai
giai doan. Thir nhit, mé hinh do luong dugc
danh gia nham kiém dinh d6 tin cdy va gia tri cia
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thang do, st dung cic chi sé bao gbém
Cronbach’s alpha, d6 tin cdy tong hop
(Composite Reliability — CR) va phuong sai
trich trung binh (Average Variance Extracted —
AVE). Gia tri phan biét dugc kiém tra thong qua
tiéu chi Fornell-Larcker, ty 1é Heterotrait—
Monotrait (HTMT) va phan tich hé sb tai chéo
(cross-loading). Thir hai, mé hinh céu tric duogc

danh gia nham kiém dinh cac gia thuyét nghién
ctru vé mdi quan hé gitra cac bién trong mé hinh.
Hé sb duong dan duoc st dung dé xé4c dinh mtre
d6 va chidu hudéng anh hudng giita cic bién,
trong khi kha nang giai thich cua m6 hinh dugc
danh gia thong qua hé s6 xac dinh (R2). Y nghia
thdng ké cua cac duong dan cdu trac duoc kiém
dinh bang phuong phap bootstrapping.

Bang 2. Céc bién do ludng va dinh nghia cau trac

CAu tric Ky hiéu Muc do ludong
TC1 |Doanh nghiép c6 ha tang phan mém BIM day du
Doanh nghiép c6 phan cing may tinh du dé ho trg mo hinh héa
< A . TC2
Nang luc cong ngh¢ BIM
Cac cong cu BIM duoc tich hop véi cac hé thong quan 1y du an
TC3 o
s0 khac
ORG1 |Ban lanh dao cap cao ing ho manh mé viéc trién khai BIM
Muc d6 san sang cua to| ORG2 |T6 chiic co chién luge trién khai BIM rd rang
chuc Céac quy trinh lam viéc BIM duoc tich hop vao thyc tién quin
ORGS | . %
ly du én
Ni I BIM , | HUM1 |Nhan vién dugc dao tao vé cac cong nghé BIM
n al?f”)gn nﬁ'l;l lue “U3"HUM2 [Nhan vién c6 kinh nghi¢m thuc t€ trong cac du an str dung BIM
£ j HUMS3 |Nhan vién c6 kha nang cdng tac hiu qua trong mdi truong BIM
EXT1 |Chui dau tu ngay cang yéu cau trién khai BIM
Ap luc méi truong bén| EXT2 |Céc sang kién ctiia Chinh phit khuyén khich viéc 4p dung BIM
ngoai Canbh tranh trong nganh thiic day doanh nghiép nang cao viéc ap
EXT3
dung BIM
, e N e 1 CBF1 |Vigc trién khai BIM mang lai lgi ich kinh té dai han
IT(;fflclll‘ha thi vé chi phi === B e 17 i ch ciia BIM 16n hon chi phi trién khai ‘
j CBF3 |BIM cii thién hi¢u qua du an so véi chi phi dau tu

ADOP1 |BIM 3D bit dau chia sé dit liéu, hop tac con han ché

Muc do truong thanh| ADOP2 |BIM 4D, 5D duogc sir dung dé tich hop 1ap tién do, chi phi

BIM ADOP3 alrl:ﬁ 6D, 7D duogc st dung dé tich hop toan bg vong doi cong
BIM cai thién kha ning phdi hop du an

BIM nang cao hi¢u qua kiém soat du an

BIM nang cao chat lugng tong thé cia du an

PERF1
PERF2
PERF3

Hi¢u qua hoat dong cua
t0 chirc

4. Két qua va thao ludn
4.1. Thong ké mé ta

Téng cong 212 bang tra 101 hop 1& dugc thu
thap tir cac doanh nghiép xay dung tai Ha Noi,
Pa Néng va Thanh phé HO Chi Minh, bao gom
cac nha thau, don vi tu van thiét ké, cong ty k¥
thuét va td chirc quan 1y dy an. Su da dang cua
mau khao sat gitp phan anh tuong d6i toan dién

thuc tién trién khai BIM trong nganh xay dung
Viét Nam.

Céc théng ké mo ta & Bang 3 cho thiy nguoi
tra 161 nhin chung danh gia tich cuc vé viée trién
khai BIM. Mirc d¢ san sang cua to chirc va ning
lic cong nghé co gia tri trung binh twong ddi cao,
cho thay nhiéu doanh nghiép da timg budc dau
tu vao ngudn luc va ha ting phuc vu chuyén doi
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s0. Trong khi d6, 4p luc tir moi trudng bén ngoai
va tinh kha thi vé chi phi — loi ich c6 mirc d6 bién
thién 16n hon, phan anh sy khac biét trong nhan
thtre gitra cac doanh nghiép. Trude khi phan tich

md hinh cau trac, mo hinh do ludong duge danh
gia vé do tin cdy va gia tri nham bao dam cac
bién quan sat phan anh day du cac bién tiém 4n
trong nghién ctru.

Bang 3. Théng ké mé ta

Chu tric Gia t{i bo léch Gia tri’ nho Gia tri’ 16n

trung binh chuan nhat nhat
Nang luc cong nghé 3,71 0,68 2,10 4,90
Mirc d6 san sang cua to chirc 3,84 0,71 2,00 5,00
Ning lyc BIM ctia ngudn nhan lyc 3,65 0,73 2,00 4,80
Ap lyc moi trudng bén ngoai 3,22 0,75 1,80 4,60
Tinh kha thi vé chi phi — lgi ich 3,46 0,70 2,00 4,70
Murc d§ trudng thanh BIM 3,59 0,66 2,10 4,90
Hi¢u qua hoat dong ctuia t0 chirc 3,77 0,69 2,30 5,00

4.2. Danh gia mo hinh do luong

M6 hinh do luong dugc danh gia dua trén cac
tiéu chi do tin cdy va gia tri thuong duoc chép
nhan trong phan tich PLS-SEM, bao gém d9 tin
cay nhét quan noi bo, gia tri hoi tu va gia tri phan
biét. Trudc hét, do tin cdy nhat quan ndi bd duoc
danh gia thong qua Cronbach’s Alpha va CR.
Nhu duoc trinh bay trong Bang 4, tat ca cac cau
trac déu c6 gia tri Cronbach’s alpha 16n hon
ngudng khuyén nghi 0,70, cho thiy murc do nhat
quan nodi bo thoa dang giira cac bién quan sat.
Tuong tu, cac gia tri CR cua tit ca cac ciu tric
déu vuot qua 0,70, qua do tiép tuc khrfmg dinh d6
tin cay ciia mo hinh do ludng. Gié tri hoi tu duoc

danh gia thong qua phuong sai trich trung binh
AVE. Két qua trinh bay trong Bang 4 cho thiy
gia tri AVE cua tat ca cac cu tric déu 16n hon
ngudng khuyén nghi 0,50. Diéu nay cho thay cac
bién tiém 4n giai thich hon mot nira phuong sai
ctia cac chi bao lién quan, qua d6 khang dinh
muc do hoi tu dat yéu cau. Bﬁng chiung bd sung
vé do tin cay cua cac chi bao duoc thé hién thong
qua phan tich hé sé tai chéo trinh bay trong Hinh
1, trong d6 mdi chi bao c6 hé sb tai cao hon ddi
véi cau trac twong tng ctia nd so vai cic cau tric
khac trong mé hinh. M6 hinh nay xac nhan ring
cac muc do ludng duogc lién két phu hop véi cac
bién tiém 4n ma chung dai dién.

Bang 4. BJ tin cay cua thang do

Lo, Cronbach’s Composite
Cau trie Alpha Reliapbility AVE
TC 0,86 0,90 0,64
ORG 0,89 0,92 0,66
EXT 0,84 0,89 0,61
HUM 0,87 0,91 0,63
CBF 0,85 0,90 0,65
ADOP 0,88 0,92 0,67
PERF 0,90 0,93 0,69

4.3. Gia tri phdn biét
Gia tr1 phan bi¢t dugc danh gia thong qua hai
phuong phap bd tro, bao gdm tiéu chi Fornell—

Larcker va ty 1¢€ Heterotrait—-Monotrait (HTMT).
Ma tran Fornell-Larcker dugc trinh bay trong
Hinh 2 cho thiy can bac hai cia AVE ctia mdi
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céu triic déu 16n hon hé sb twong quan cta né véi
cac cau tric khac trong mé hinh. Két qua nay xac
nhan rang mdi ciu truc chia sé¢ phuong sai véi
cac chi bao ciia chinh né nhiéu hon so véi cac
cau trac khéac, qua d6 dap tng tiéu chi Fornell-
Larcker ddi voi gia tri phan biét. Dé kiém ching
thém gid tri phan biét, ty 1é HTMT ciling duoc
xem xét. Nhu thé hién trong Hinh 3, tat ca cac
gia tri HTMT déu thip hon dang ké so véi

Cross Loadings

TC ORG HUM EXT CBF ADOP PERF TC ORG  HUM

Hinh 1. Biéu d6 Cross-loadings heatmap

4.4. Két qui mé hinh ciu tric

Path Coefficients

1+ ORG HLIM EXT CBF ADOF  PERF T

Hinh 4. Hé s duong dan (Path
coefficients)

Sau khi x4c nhan tinh phu hop ctia mé hinh
do luong, cac moi quan hé ciu tric giira cac bién
trong md hinh dwgc danh gia bang PLS-SEM.
Céc hé sb dudng dan (path coefficients) thu duoc
tir phan tich duoc trinh bay trong Hinh 4. Két qua
cho thdy mirc do sin sang cua td chirc ¢6 anh
huong tich cuc manh nhéat dén mac do trudng
thanh BIM. Nang lyc BIM cua nguén nhan luc
va nang luc cong nghé ciing thé hién mdi quan
hé tich cuc co6 ¥y nghia théng ké véi mic do
truong thanh BIM. Ngoai ra, ap lyc tor moi
truong bén ngoai ciing cho thiy tac dong co y

Fornell-Larcker

P . HTMT e
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'
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CBF
04 02 0z
0z
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Hinh 2. Ma tran Fornell-Larcker
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Hinh 5. Hé sb xac dinh R?

ngudng bao thu 0,85. Két qua nay cho thiy cac
cdu trac trong mo hinh ¢6 sy phan biét 16 rang
vé mat thuc nghi¢m, déng thoi khong tdn tai hién
turong da cong tuyén dang ké hodc sy chong lan
khai ni¢m gitra cac bién tiém an duoc dua vao
md hinh. Tong hop lai, tiéu chi Fornell-Larcker,
phan tich HTMT va két qua hé s tai chéo (cross-
loading) cung cép bang chimg manh mé& cho thiy
mo0 hinh do luong dat gia tri phan biét thda dang.

Hinh 3. Ma tran ty s6 HTMT
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nghia thdng ké, nhung murc d6 anh hudng tuong
d6i yéu hon so véi cac yéu t6 con lai. Cac phat
hién cua nghién ctru ciing cho thiy muc do
trudng thanh BIM c6 tac dong tich cuc manh dén
hiéu qua hoat dong cia té chuc, cho thiy viéc
trién khai BIM gop phan cai thién kha ning phdi
hop du an va nang cao hi€éu qua quan ly dy an.
Kha nang giai thich cia m6 hinh dugc danh gia
thong qua hé sb xac dinh (R?). Nhu duoc trinh
bay trong Hinh 5, m6 hinh gidi thich mot ty 1€
dang ké phuong sai ciia bién mic do truong
thanh BIM, dong thoi cho thiy murc d6 kha ning

Hinh 6. Cronbach’s Alpha, CR, AVE
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giai thich & mtrc trung binh d6i voi hiéu qua hoat
dong cua td chc.
4.5. Kiém dinh gii thuyét

Y nghia thong ké cta cdc mbi quan hé ciu
trac dugc danh gid thong qua phuong phap
bootstrapping nham wdc lugng gia tri t (t-values)
va gia tri p (p-values) twong tng voi cac hé sb
duong dan (path coefficients). Két qua kiém
dinh cac gia thuyét nghién ctru duoc tom tit

trong Bang 5. Két qua phan tich cho thiy ning
luc cong nghé, mirc d6 san sang cua td chirc, ap
luc mdi truong bén ngoai, nang lyc BIM cuia
ngudn nhan lyc va tinh kha thi vé chi phi — loi
ich déu c6 tac dong tich cuc c6 ¥ nghia théng ké
dén muc d6 truong thanh BIM, qua d6 ung ho
cac gia thuyét H1-H5. Ngoai ra, mic do trudng
thanh BIM ciing cho thiy tic dong tich cuc co ¥
nghia thong ké dbi v6i hidu qua hoat dong cua to
chirc, qua d6 ting ho gia thuyét H6.

Bang 5. Két qua kiém dinh gia thuyét

thcl}llyaé' ¢ Quan hé dudng dan He S(()la% TONE 1 Gia trit | Giatrip Két qua
H1 TC — ADOP 0,21 3,12 0,002 | Chip nhan
H2 ORG — ADOP 0,36 584 | <0,001 | Chap nhan
H3 EXT — ADOP 0,12 2,01 0,045 | Chip nhan
H4 HUM — ADOP 0,28 433 | <0,001 | Chap nhan
H5 CBF — ADOP 0,17 2,95 0,004 | Chip nhan
H6 ADOP — PERF 0,49 712 | <0,001 | Chip nhan

Két qua cho thidy mirc d6 sin sang cta to chirc
1a yéu t6 anh huong manh nhat dén mic do
truong thanh BIM, tiép theo 1a ning luc BIM cia
ngudn nhan luc, khang dinh ring su phat trién
BIM khéng chi phy thudc vao dau tu cong nghé
ma con doi hoi cam két cia 1anh dao, chién lugc
trién khai va niang luc chuyén mén cia doi ngi
nhan syu. Nang luc cong nghé, tinh kha thi vé chi
phi — loi ich va ap luc tir moi truong bén ngoai
cling c6 tac dong tich cuc, nhung & mirc do thip
hon, cho thay cac yéu t6 nay chii yéu dong vai
tro hd trg trong qua trinh phat trién BIM.

Két qua ciing xac nhan murc d6 trudng thanh
BIM c6 tac dong tich cuc dén hiéu qua hoat dong
cua doanh nghi¢p, dac bi¢t trong phéi hop du én,
kiém soat tién d6 va quan 1y chi phi. Diéu nay
cho thiy viéc mé rong BIM tir cac tng dung co
ban sang BIM-nD khong chi nang cao nang luc
quén 1y thong tin ma con gép phan cai thién hiéu
qua thyc hién du an va nang luc canh tranh cua
doanh nghiép.

Céc phat hién nay bd sung bang chimg thuc
nghiém rang mtrc d6 trudong thanh BIM 1a mot

quéa trinh phét trién ning luc t6 chirc, chiu tac
dong dong thoi cua cac yéu tb cong nghé, o chirc
vamai treong. VE mit thue tién, két qua goi ¥ cac
doanh nghiép can wu tién nang cao sy sin sang
ctia t6 chirc va phat trién nang lyc BIM cho ngudn
nhan luc, déng thoi xay dung chién luge trién
khai BIM phu hop. Pbi véi co quan quan 1y, viée
hoan thién tiéu chuén, tang cuong dao tao va ban
hanh céac chinh sach hd trg s& gop phan thic day
chuyén déi sb va nang cao mirc do trudng thanh
BIM trong nganh xay dung Vi¢t Nam.

5. Két luan

Nghién ciru nay da phan tich cac yéu té anh
huéng dén mic d6 trudng thanh BIM va tac
dong cua murc do truong thanh dén hiéu qua hoat
dong cua doanh nghi¢p xay dung tai Viét Nam
théng qua viéc tich hop khung TOE véi khai
ni¢m muc do trudéng thanh BIM. Dua trén dir
li¢u khao sat tir 212 doanh nghié¢p tai Ha Noi, Da
Néng va Thanh phé H6 Chi Minh, két qua PLS-
SEM cho thidy mirc d6 sin sang cta to chuc va
nang lyc BIM cua ngudn nhan lyc 13 hai dong
luc quan trong nhat thac day sy phat trién BIM,
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trong khi ning lyc cong nghé, tinh kha thi vé chi
phi — loi ich va ap luc tir moi truong bén ngoai
déng vai tro hd trg. Nghién ciru ciing xac nhan
rang doanh nghiép c6 mirc d truong thanh BIM
cao hon dat hiéu qua tét hon trong phéi hop du
an, kiém soat tién do va quan 1y chi phi.

V& mat hoc thuat, nghién cttu mé rdng cac
nghién ciru trude bang cach chuyén trong tam tir
quyét dinh 4p dung BIM sang danh gia mic do
trudng thanh BIM, dugc do luong thong qua
chiéu sau trién khai cac tmg dung BIM-nD. Viéc
tich hop khung TOE véi khai niém muc do
truong thanh BIM cung cAp mdt cach tiép can
toan dién hon dé giai thich qua trinh phét trién
ning lyc BIM ciia doanh nghiép trong boi canh
cac nén kinh t& méi ndi, déng thoi bo sung bang
chung thyc nghiém cho bdi canh Viét Nam, noi
cac nghién ctru vé mirc 6 truong thanh BIM van
con han ché.

Vé mit quan 1y, két qua nghién ctru cho thiy
doanh nghiép can uu tién xay dung chién luoc
trién khai BIM dai han, tdng cuong cam két cua
lanh dao, chuén hoa quy trinh quéan 1y thong tin
va du tu phat trién ning luc BIM cho ngudn
nhan lyc thay vi chi tip trung vao ha tang cong
nghé. Dbi voi co quan quan 1y nha nude, can tiép
tuc hoan thién hé thong tiéu chudn va huéng dan
trién khai BIM phu hop véi cac chuan muc qubc
té, mo rong cac chuong trinh dao tao va ho tro
doanh nghi¢p, dac biét 1a doanh nghiép nho va
vira, nham thiic day qua trinh chuyén d6i s6 va
nang cao muc d¢ trudng thanh BIM trén pham
vi toan nganh.

Nghién ciru van con mot s6 han ché do sir
dung dit liéu khao sat cit ngang va chi tap trung
vao ba trung tam xay dung 16n cua Viét Nam.
Céc nghién ctru tiép theo c6 thé mo rong pham
vi khao sat, ap dung thiét ké nghién ctru theo
chudi thoi gian dé danh gia sy thay d6i mirc do
truong thanh BIM theo thoi gian, dong thoi xem
xét su tich hop giita BIM voéi cac cong nghé sb
moi nhu Digital Twin, tri tu¢ nhan tao (Al) va

Common Data Environment (CDE) nham xay
dung cac mo hinh chuyén ddi s toan dién hon
cho nganh xay dung.

Loi cam on

Tac gia xin bay to sy tran trong va cam on
chan thanh dén cac doanh nghiép va co quan
quan 1y nha nuée tai Ha Noi, Pa Nang va Thanh
phd H6 Chi Minh d3 hop tac tham gia khao sat
va cung cép nhitng thong tin quan trong cho
nghién ctru nay. Nhiing chia sé tr hon 200 cé
nhan, to chirc vé kinh nghié¢m trién khai BIM,
cac thach thirc trong thyc tién va nhu cau hd trg
da tao nén mot bo dir liéu co gia tri, gop phan
quan trong vao viéc ciing c¢b két qua phan tich va
nang cao y nghia thyc tién ciia nghién ctru. Tac
gia xin chan thanh cdm on sy nhiét tinh, tinh than
hop tac va nhitng dong gop quy bau cua tat ca
cac ca nhén, t6 chirc di tham gia trong sudt qua
trinh thuc hién nghién ctru.
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