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Tom tat: Nghién ctiu nay dugc thuc hién nhdm xac dinh cac
rao can va danh gia tac dong ctia chiing 1én qua trinh chuyén
déi so trong cac chudi cung ting xay dung. Mét nghién ctu
Delphi gém bén giai doan: thiét lap nhom chuyén gia, kham
pha cac rao can, dat dugc su dong thuan vé cac rao can, va
dinh lugng tac dong clia cac rao can, dugc tién hanh vaéi dir
liéu thu thap tir 24 chuyén gia tai Viét Nam. Cac két qua da
xac dinh dugc 31 rao can cu thé thudc 6 nhém khac nhau.
Sau nhém nay bao gém: chién lugc, cdng nghé, nguén nhan
luc, tai chinh, cac bén lién quan, va bao mat va quyén riéng
tu. Ngoai ra, 5 nhom rao can gém chién lugc, cong nghé,
nguén nhan lug, tai chinh, va cac bén lién quan nhin chung
6 tac ddng cao, trong khi nhém con lai (bdo mat va quyén
riéng tu) c6 tac dong trung binh dén qua trinh chuyén déi s6.
Tt khéa: Rao can, chuyén ddi s6, chubi cung ting xay dung,
nghién ctiu Delphi.

1. Gidi thiéu

Quan ly chudi cung ting lién tuc phai d6i mat
v6inhting thach thic ti toan cau hoéa va canh tranh
khoc liét, va diéu nay doi hoi cdc chudi cung ting
phéi ngay cang linh hoat, minh bach, an toan, va
hiéu qua (Lagorio va cong su, 2022). Gan day, trong
tdm da chuyén sang viéc trién khai cac cong nghé
s6 nhu blockchain, IoT, tri tué nhan tao, phén tich
dit liéu I6n, dién toan ddm may cling nhiéu cong
nghé khac. Nhiing cong nghé nay két néi cac chudi
cung Ung riéng 1é va bién ching thanh mot hé
thong tich hgp hoan chinh cho tit ca cac bén lién
quan (Gharaibeh va cong su, 2022). Trong nganh
Xay dung, nhiing cdng nghé méi néi nay da giup
don gian hoéa qua trinh xay dung, vi du bang cach
truy xudt di liéu nhanh chéng va trinh bay thong
tin mdt cach truc quan (Kissi va cong su, 2023).

La mot qud trinh mang tinh dot pha cao, chuyén
doi s6 tac dong rdt 16n dén nhiéu nganh cong
nghiép, trong d6 cé nganh xay dung (Ozumba va
Shakantu, 2018). Pa c6 nhiing tranh luan vé viéc
ting dung cong nghé s6 d€ ho trg cic qua trinh
chudi cung tng, tdp trung vao nganh Xy dung
(Dallasega va cOng sy, 2018). Chuyén déi s6 1a diéu
khong thé tranh khoi d6i véi cac cong ty xdy dung
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dé ting kha ning canh tranh va sy bén viing. Do
do, d€ dat dugc sy trién khai thanh coéng, diéu quan
trong 1a phai nang cao nhan thic vé cac rao can
chuyén déi s6 trong cac cong ty. Mtic do chuyén déi
s6 thap c6 thé la do tac dong tiéu cuc clia cac rao
can. Trong qua trinh trién khai, cac vin dé c6 thé
phat sinh dong thoi, tao thanh cac rao can doi véi
su chuyén d6i nay (Wang va cong su, 2022).

Trong nhiing ndm gan day, nhiéu nghién ctiu vé
ting dung cong nghé s6 trong chudi cung ting xay
dung da dugc thuc hién, bao gom blockchain (vi
du: Wang va cong su, 2020; Hamledari va Fischer,
2021; Sadeghi va cong su, 2023), BIM (vi du: Qiao
va cong su, 2021; Shi va cong su, 2022; Magill va
cong su, 2022), RFID (vi du: Wang va cong su,
2017), san xudt tién tién (advanced manufacturing)
(vi du: Arashpour va cong su, 2017), IoT (vi du:
Zhang va cong su, 2021), hodc tng dung dong
thoi nhiéu céng nghé (vi du: Deng va cdng su,
2019; Hijazi va cong su, 2021; Elghaish va cong su,
2023). Méc cho nhiing déng gép dang chu y ctia
nhiing nghién ctiu bén trén, nghién ctu trudc day
vé viéc ting dung cac cong nghé trong chudi cung
ting xay dung van con rat han ché. Theo Wang va
cong su (2022), mot trong nhiing ly do chinh lam
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cho nganh X4y dung tut hau so vé6i cac nganh khac
trong qua trinh chuyén d6i s6 la do sy xudt hién cua
rat nhiéu rao can. Tuy nhién, nghién ctiu trudc day,
dac biét la & Viét Nam, van chua xac dinh mot cach
toan dién cac rao can nay va danh gia tac dong ctia
ching lén chuyén d6i s6 chudi cung ting xay dung.
bay ciing chinh 1a mot khoang trong kién thic ma
nghién ctiu nay sé tap trung vao.

Do do, nghién ctiu hién tai dugc thuc hién véi
hai muc tiéu chinh: (1) Xac dinh va phan loai cac
rao can chuyén d6i s6 trong chudi cung ung xay
dung, va (2) banh gia tdc dong ctia cac rao can lén
qua trinh chuyén déi so.

2.Tdng quan nghién ciiu

Nhiéu nghién ctiu vé ting dung céng nghé s
trong chudi cung ting xay dung da dugc thuc hién
gan day, bao gom blockchain, BIM, RFID, san xuat
tién tién, va IoT.

Lién quan dén blockchain, Wang va cong su
(2020) da phat trién mot khung dua trén blockchain
dé cai thién viéc chia sé thong tin va kha nang truy
xudt ngudn goc trong chudi cung ting xay dung
bé tong duc sin. Hamledari va Fischer (2021) da
ap dung tai san tién dién td duya trén blockchain
dé tich hgp chudi cung ting tai chinh va vat chat.
Sadeghi va cong su (2023) da uu tién cac yéu cau
trién khai blockchain dua trén dac diém ctia nén
kinh té tuin hoan trong chubi cung ting xay dung.
Lién quan dén BIM, Qiao va cdng su (2021) va Shi
va cdng su (2022) da nghién ctiu cac tac dong ctia
viéc ting dung BIM va hoat dong d6i méi hgp tac
1én sy d6i méi cling nhu vai tro ctia viéc chia sé kién
thtic trong cac mdi quan hé nay trong chudi cung
tng xdy dung. Magill va cong su (2022) da nghién
ctu tinh hiéu qua cua logistics xay dung tich hgp
bang cach st dung 4D BIM.

Cé rat it nghién ctiu vé ing dung ctia RFID va
san xudt tién tién, ngoai trit Wang va cong su (2017)
va Arashpour va cong su (2017). Wang va cong su
(2017) da xem xét cac co ché dya trén dit liéu va lgi
ich ctia viéc ap dung RFID trong chubi cung ting
xdy dung bé tong dic san. Arashpour va cong su
(2017) da phat trién cdc mo hinh dé t6i uu hoa cac
quyét dinh trong san xuét tién tién ctia chudi cung
ting san phdm duc sdn. Ngoai ra, cling c6 tuong
doi it nghién ctiu vé viéc ap dung IoT. Vi dy, Ali
va cong su (2020) tap trung vao viéc xac dinh cac
chién lugc IoT khac nhau cé thé dugc tich hgp dé
tang hiéu qua cta chudi cung ting x4y dung. Zhang
et al. (2021) da thiét ké mot mo hinh danh gia chi
phi cho chubi cung ting x4y dung tién ché dugc hod
tro boi IoT.

bang chu y, nhiéu tac gia da tp trung vao viéc

ung dung dong thoi nhiéu cong nghé. Deng va
cong su (2019) da phat trién mot khung tich hop
dua trén hé thong thong tin dia ly va 4D BIM dé
phoi hop gitia cac cong trudng xay dung va cac dia
diém khéc, cu thé 1a cic trung tim tap trung vat
liéu va dia diém ctia nha cung cép. Hijazi va cong
su (2021) da phén tich cac thach thtic trong viéc
cung cdp di liéu chudi cung ting xay dung dé dé
xudt mot giai phap tich hgp blockchain va BIM ma
cho phép cung cdp san phdm ky thuat s6 dang tin
cdy. Elghaish va cdng su (2023) da phat trién mot
giai phap BIM-blockchain tich hgp cho chubi cung
ting x4y dung tuin hoan s6 hoa.

Mic du cac nghién ctu trén da tim hiéu vé viéc
ap dung cac cong nghé trong chudi cung ting xay
dung, nhung chua cé nghién ctiu nao xac dinh va
dinh lugng tac ddng cua cac rao can 1én chuyén déi
s0. Déy ciing chinh 1a khoang tréng kién thtic cta
cac nghién ctiu trudc day. Wang va cong su (2022)
cho rang nganh Xay dung van con tut hiu so véi cac
nganh khac trong viéc thuc hién chuyén déi s6. Ly do
chinh d6 la nganh xay dung phai d6i mat véi vo s6
rao can trong qua trinh thuc hién. biéu nay cho thay
can phai hiéu r6 cac rao can va tac ddong cua chung
d6i véi qua trinh s6 hoa chudi cung ting x4y dung.

Theo Li va cdng su (2019), nganh Xay dung néi
tiéng 1a cham chap trong viéc ting dung cong nghé
s6 va dugc xép hang thdp nhét vé mic do s6 hoa,
mdc du cac cong nghé dang cach mang héa nganh
xay dung (Adekunle va cdng su, 2021). Patrucco va
cong su (2020) cho riang cong nghé s6 dugc nhin
dinh 14 kho trién khai vi ching lién quan dén sy
chuyén déi sau sic ctia cac qua trinh chudi cung
ung. Nhiéu nganh cong nghiép phai d6i mét véi
cac rao can lién quan dén viéc thiét ké lai qua trinh
chudi cung ting dugc hd trg boi cong nghé so.
Nganh X4y dung khong phai la mdt ngoai 1é vi cac
du 4n xay dung lu6n mang nhiing dic diém déc thu
chéng han nhu lugng thong tin 16n, t§ chiic phiic
tap, su tuong tac gitia nhiéu bén lién quan, va cac
qua trinh dugc lién két & cac giai doan va cac dia
diém khéc nhau (Patrucco et al., 2020).

3. Phuong phap nghién ciiu

Nghién ctiu nay st dung phuong phap Delphi
dé giai quyét van dé nghién ctiu. Phuong phap nay
dugc dp dung dé thu thap dii liéu ti cac chuyén gia
nham dat dugc sy dong thuan vé cic cau hoi da
chiéu. Trong phuong phap nay, m¢t nhom chuyén
gia c6 nhiéu kinh nghiém vé mot chu dé nghién ctiu
sé tuong tac dn danh qua nhiéu vong. Cac vong tiép
tuc cho dén khi dat dugc sy dong thuén gitia cac
chuyén gia. Phan hoi tit méi vong dugc st dung
lam dau vao cho vong tiép theo dudi dang phan hoéi
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téng hop (Kembro va cdng su, 2017). Trong tat ca
cac vong, cac chuyén gia c6 thé binh luan vé két qua
ctia vong trude va thay déi ciu tra 1oi ctia ho bét ct
lic nao. Piéu nay gidp kiém sodt cac van dé lién
quan dén sy bat dong, thai do phong tht, va thanh
kién gitia cac ca nhan.

Hon niia, phuong phdp Delphi gitip cac nha
nghién ctiu c6 dugc nhiing hiéu biét gia tri ti cac
chuyén gia va nha quan ly trong nganh, do dé phu
hgp cho viéc xay dung ly thuyét (Agrawal va cong
su, 2022). Nhu da dé cap bén trén, nghién ctiu vé
cac rao can chuyén doi s6 trong chudi cung ting xay
dung con kha han ché, dac biét 1a & Viét Nam. Vi
nghién ctiu hién tai mang tinh chat kham pha nén
viéc sti dung phuong phap Delphi dugc xem xét 1a
pht hop. Nghién ctiu nay thuc hién moét quy trinh
gom bon giai doan, dugc mo ta chi tiét dusi day.

3.1. Giai doan 1: thiét lap nhom chuyén gia

Nghién citu nay tuan theo cic hudéng dan chung
vé viéc thanh lap mot nhom chuyén gia c6 hiéu biét
sau sac vé chu dé va dai dién cho nhiéu quan diém
khac nhau (Okoli va Pawlowski, 2004). Nghién ctiu
da lién hé va mai mot s6 nha quan ly ctia cac cong
ty xay dung tai Viét Nam tham gia nghién ctiu nay,
théng qua phuong phap 14y mau thuén tién. Trong
phuong phap 14y mau phi xc sudt nay, nhiing nguoi
tham gia sé dugc lya chon néu ho dap ting mot s6
yéu cau nhat dinh, vi du nhu su gan gti vé mat dia
ly, su sdn sang vao mot thoi diém cu thé, hodc dé
dang tiép can (Dornyei, 2007). Tat ca cac nha quan
ly nén c6 it nhat 10 nam kinh nghiém trong viéc
quan ly cac hoat dong chudi cung ting. Ngoai ra,
nghién ctiu nay cing moi cac nha nghién ctiu cé
nhiéu ndm kinh nghiém va cong bé cac cong trinh
trong linh vuc quan ly chudi cung ting xay dung.

Mic du nghién ctu trudc khong dua ra cong
thiic chinh xdc d€ xac dinh quy mo ly tudng cua
nhom chuyén gia (Kembro va cong su, 2017),
nhung van c6 mot s6 huéng dan cu thé. Thii nhdt,
quy m6 nhom chuyén gia khéng nén vugt qua 30
nguoi vi nhom 16n hon thuong khong tao ra thém
nhiing hiéu biét mdi va ciing han ché viéc kham
phé nhiing hiéu biét ma c6 thé xudt hién trong sudt
qua trinh nghién ctu. Thii hai, nhém chuyén gia
nén cd it nhat 20 nguoi d€ giam thi€u nhiing thanh
kién cd nh4n ma c6 thé lam sai léch cac phan hoéi
tong hop (Akkermans va cong su, 2003; Okoli va
Pawlowski, 2004; Kembro va cong su, 2017).

Tong cong c6 30 chuyén gia da dugc mai, bao
gdém 6 nha nghién ctiu va 24 nha quan ly tu cac
cong ty xay dung, nha cung cép, va cht dau tu. Tuy
nhién, 6 chuyén gia (bao gobm 2 nha nghién ctiu va
4 nha quan ly) da tu choi tham gia; do d6, nhom

chuyén gia cu6i cing bao gébm 24 ngudi, cu thé la 4
nha nghién ctiu va 20 nha quan ly (Bang 1). C6 thé
két ludn rdng viéc thanh 14p nhém chuyén gia nay
da tuan thu theo cac hudng dan ctia cac nghién ctiu
trudc day trong viéc thuc hién nghién ctiu Delphi
(Akkermans va cong su, 2003; Okoli va Pawlowski,
2004; Kembro va cong su, 2017). Ngoai ra, 24
chuyén gia nay da dong y tham gia tat ca cac vong.
Bang 1. Thang tin cac chuyén gia

Quymodcongty  Kinh nghiém
lam viéc (theo

(theo sé lugng
nhan vién) nam)

1T Quanlycongty
2 Quanlycongty

L6n (>200nguoi) > 20nam

Vitra (100 — 200 >20nam
nguoi)

3 Quanlycongty Nhé (< 100nqudi) > 20ndm

4 Quanlycongty Vira >20nam

5  Quinlychudicungling  Vira 10—20nam

6  Quanlychudicungiing  Vira Khoang 10 nam
7 Qudnlychudicunging  Lén 10-20ndm

8  Quanlychudicungling  Ldn >20nam

9  Quanlychudicungling  Nho Khodng 10 ndm
10 Quanlychudicunging  Nho 10—20nam
11 Quanlychudicunglng  Viia 10-20nam

12 Quanlychudicungling  Lén >20ndm

13 Quanlychudicungiing  Nho 10—20nam
14 Quanlydydan Lon 10—20ndm

15 Quanlydudn Vtia > 20ndm

16 Quanlyduan Vira 10—20nam

17 Nhacung cp Ldn 10—20nam

18 Nhacung cap Vira Khoang 10 nam
19 Chddautyu Nho 10-20nam
20 (Chidautu Ldn >20ndm

21 Nhanghién ciu Khodng 10 nam
22 Nhanghién cu Khoang 5 ndm
23 Nhanghién ciu Khodng 10 nam
24 Nhanghién cu Khodng 15 ndm

3.2. Giai doan 2: kham pha cac rao can (vong 1)

Thu mai va ba cau hoi kham pha ctia vong dau
tién (xem Phu luc) dugc gui dén cac chuyén gia
thong qua mot lién két truc tuyén. Thong qua ba
cau hoi nay, cac chuyén gia c6 thé biét nghién ctiu
mudn tim hiéu cu thé vé vin dé ndo. Nhd déd, ho ¢
thé xac dinh ngay 1ap tiic xem minh ¢ phtt hgp véi
nhém chuyén gia hay khong. Trong lién két, muc
tiéu va pham vi ctia nghién ctiu hién tai dugc trinh
bay r6 rang. Cac chuyén gia dugc hdi liéu ho co
kinh nghiém trudc day trong viéc dp dung cac cong
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nghé s6 trong chudi cung ting xay dung va c6 quan
tam dén viéc tham gia vao nghién ctiu hay khong.
Cac chuyén gia chi nén tham gia vao nghién ctiu
néu ho dap ting tit ca cac diéu kién néu trén. Diéu
nay nham dam bdo tinh khach quan cua két qua
cudi cung.

Céc cau hoi dugc dat ra déu mang tinh chit md,
dé hiéu, va khong 4p dat bat ky su thién vi nao lén
cac chuyén gia hodc dan dit ho theo mot hudng cu
thé (Okoli va Pawlowski, 2004). Tt ca cdc ciu tra
10i tli cac cau hoi kham pha dugc phan tich va tong
hgp dé€ xac dinh danh sach cac rao can. Cac mo ta
tuong tu dugc ma hoa thanh mét nhom.

3.3. Giai doan 3: dat dugc su dong thuan vé cacrao

can (vong 2)

Dua trén két qua vong dau tién, vong thii hai chi
bao gom mdt cau hoi (xem Phu luc). Cau hoéi nay
van dugc gui thong qua mot lién két truc tuyén. Sau
khi hoan thanh vong nay, danh sach cac nhém rao
can va cdc rao can tuong ting cta ching duogc cép
nhat d€ phan anh quan diém ctia cac chuyén gia vé
cac rao can chuyén d6i s6 trong chudi cung ting xay
dung. Danh sach nay dugc kiém tra lai mét cach
cin than d€ ddm bao tinh nhat quan vi n6 dugc st
dung cho vong thtt ba.

3.4. Giai doan 4: dinh lugng tac dong clia cdcrao can

(vong 3)

Trong vong nay, cac chuyén gia dugc yéu cau
danh gia tac dong cua tiing rao can doi véi qua
trinh chuyén d6i s6 dua trén thang do Likert 5 muic
do (1 - rat thép, 2 - thap, 3 - trung binh, 4 - cao,
5 - rédt cao). Tac dong clia cac rao can dugc dinh
lugng bang cach tinh toan gid tri trung binh va do
léch chuén (Agrawal va cdng sy, 2022). Cac rao can
dugc x€p hang tii tac dong cao nhat dén thap nhat.

4.Kétqua

4.1. Xac dinh va phan loai cac rao can

Dua trén dii liéu dinh tinh ti hai vong dau tién,
31 rao can da dugc xac dinh va dugc phan loai
thanh 6 nhom (Bang 2). Sdu nhém nay bao gom
chién lugc, cong nghé, nguén nhén luc, tai chinh,
cac bén lién quan, va bao mat va quyén riéng tu.
Céc nhom nay dugc thao luan chi tiét bén dudi.

4.1.1. Chién lugc

Nhom nay bao gom 6 rao can: Thi€u tam nhin
va chién lugc (RC1), Thiéu nang luc ap dung mod
hinh kinh doanh méi (RC2), Thiéu hiéu biét vé
cac cong nghé hién c6 (RC3), Thiéu dau tu vao cac
cong nghé méi (RC4), Nghién ctiu va phat trién yéu
kém (RC5), va Thiéu sy ho trg tii ban lanh dao cdp
cao (RC6). Cac chuyén gia nhan xét: “Cac cong ty

xay dung thi€u dau tu vao cdng nghé méi do thiéu
chién lugc s6 héa cu the Viéc cé duoc su cam két
va ho trg cua ban lanh dao trong viéc thiét 1ap chubi
cung ting s6 hoa la rit quan trong. Trong nghién
ctiu nay, mot rao can dang ké do 1a thiéu sy ho trg
cta ban lanh dao cép cao. Hon ntia, “Cac cong ty
ciing thiéu su hgp tac v6i nha cung cp va doi tac
dé ap dung cong nghé mdéi do thiéu chién luge va
tam nhin vé s6 hoa”

4.1.2. (ong nghé

Nhoém nay bao gom 4 rao can: Thi€u co sé ha
tang cong nghé thong tin (RC7), Thiéu sy tich hgp
gitia cac nén tang cong nghé (RC8), bo phtic tap
cua di liéu (RC9), va Két n6i mang khong day da
(RC10). Cac chuyén gia cho biét: “Co s& ha tang
cong nghé thong tin (vi du: mang, phan mém, phan
cting) can dugc nang cdp dé ho trg chuyén déi s6
chudi cung ting x4y dung khi cdc huéng dan va di
liéu dugc truyén tai qua mang”. Ngoai ra, trong qua
trinh s6 hda céc loai di liéu khac nhau dugc tao ra
tti cac ngudn khac nhau, géy ra van dé cho viéc tich
hop va luu trit di liéu. Mot s6 chuyén gia cting chi
ra rang: “Cén giai quyét van dé két ndi mang va su
tich hgp gitia cc nén tang cong nghé dé€ cai thién
viéc truyén tai di liéu theo thoi gian thuc trong
toan b chudi cung ting”

4.1.3. Nguon nhan luc

Nhom nay bao gébm 8 rao can: Khong bat kip
kinh doanh ky thuat s6 (RC11), Thiéu nhén thtc vé
lgi ich ctia chuyén d6i s6 (RC12), Thiéu su cam két
(RC13), Khong mudn néng cao kién thiic (RC14),
Thiéu kj ning va kién thiic chuyén mon (RC15),
Thiéu dao tao (RC16), Thiéu vin héa s6 (RC17), va
Tuong tac gitia cac bo phan kém hiéu qua (RC18).
Mot s6 chuyén gia két luan: “Mot rao can dang ké
1a su khang cu clia nhan vién déi véi viéc thay déi
tlt chudi cung ting truyén thdéng sang chudi cung
tng s6 hoa do thi€éu nhén thtic vé lgi ich cta viéc
trién khai cac cong nghé va lo sg khdi lugng cong
viéc tang thém”. Cac chuyén gia chi ra ring cic rao
can lién quan dén ngudn nhén luc la nhiing rao can
chinh déi vé6i chuyén déi s6 chubi cung tng xay
dung, vi du nhu thiéu ky ning ky thuat dé€ ap dung
cac cong nghé phiic tap, dao tao khong day du dé
cung cap cac ky nang méi cho nhén vién.

4.1.4.Tai chinh

Nhoém nay bao gom 4 rao can: Loi ich kinh t€
cta cac khoan dau tu chua ro6 rang (RC19), Chi
phi dau tu cao (RC20), Thiéu ngudn lyc tai chinh
(RC21), va Chi phi trién khai va van hanh cao
(RC22). Cac chuyén gia nhan xét rang “Loi ich dau
tu khong dugc xdc dinh r6 rang, diéu nay lam nan
long viéc dau tu vao cac cong nghé s&. Hon niia,
cac chi phi lién quan dén viéc 4p dung cong nghé




89

cting doéng vai tro rat quan trong trong viéc st dung
chung. Nhin chung, “Chi phi hién tai, cu thé 1a chi
phi d4u tu, chi phi trién khai va vin hanh, van con
kha cao cho viéc sti dung cac cong ngh¢”.

4.1.5. Cacbén lién quan

Nhom nay bao gom 5 rao can: Thiéu long tin
va su ho trg ctia cac bén lién quan (RC23), Khong
mudn chia sé thong tin (RC24), Chua chap nhin
cac cong nghé mai (RC25), Thiéu ning luc ctia cac
bén lién quan (RC26), va Lo s¢g mdt thong tin mat
(RC27). Niém tin gitia cac bén lién quan la can thiét
dé chia sé thong tin quan trong ma khong lo ngai vé
viéc lam dung dii liéu. Niém tin sé tao diéu kién cho
viéc trao d6i di liéu lién mach tui nha cung cép dén
khach hang, tao nén mét chudi cung ting bén viing.
Céc chuyén gia cho ring “Céc bén lién quan khong
thé ap dung cac cong nghé mdéi do kién thic va ky
nang han ché ctia cong ty ho, vi vay ho khong chap
nhén viéc ting dung cdng nghé trong cac hoat dong
ctia chudi cung ting”

4.1.6. Bdo mat va quyén riéng tu

Nhom nay bao gom 4 rao can: Di liéu khong
dugc bao mat (RC28), Thong tin bi ro ri (RC29),
Moi quan ngai vé quyén riéng tu (RC30), va Méi de
doa an ninh mang (RC31). Cac chuyén gia da chira
cac van dé vé bao mat di liéu. Ho nhdn manh moi
lo ngai vé quyén s& hiiu dii liéu va an ninh mang.
Mot s6 chuyén gia luu y rang “Su phat trién cta
cong nghé s6 cling dong nghia véi viéc lo ngai vé
xu ly dii liéu va thong tin cd nhéan c6 thé gia tang
trong tuong lai”. Do dd, vai tro clia cac cong nghé
dé bao vé quyén riéng tu va di liéu cd nhan la vo
cung quan trong.

4.2. Dinh lugng tac dong cla cc rao can

) vong thu ba, dii liéu dinh lugng dugc thu thap
bang cach yéu ciu cac chuyén gia danh gia tac dong
clia cac rao can 1én qua trinh chuyén déi s6. Trong
Bang 2, tic dong dugc thé hién dudi dang gia tri
trung binh va d¢ léch chuén.

Trong nhém Chién lugc, két qua cho thay tat
ca céc rao can déu co tac dong rat 16n dén chuyén
d6i s6 (trung binh cao hon 4,5). Thiéu tdm nhin va
chién lugc (RC1), Thi€u ning luc ap dung moé hinh
kinh doanh md&i (RC2), va Thiéu hiéu biét vé cic
cong nghé hién c6 (RC3) la ba rao can lén nhat véi
trung binh lan lugt 1a 4,79, 4,75, va 4,71.

Trong nhém Coéng nghé, Thi€u co sd ha tang
cong nghé thong tin (RC7) va Thiéu sy tich hgp
gitia cac nén tang cong nghé (RC8) anh hudng rat
16n dén qua trinh chuyén déi s6 (trung binh 14 4,58
va 4,54), trong khi D¢ phtic tap cua di liéu (RC9)
va Két n6i mang khong day du (RC10) chi c6 tac
dong & mic do viia phai. Diéu nay cho thdy cac

van dé vé dii liéu va két n6i mang khong thuc su la
nhiing rao can quan trong ma cac chubi cung ting
xdy dung can vugt qua.

Trong sau nhom, nhém Ngudén nhan luc ¢6 s6
lugng rao can nhiéu nhat véi 8 rao can. C6 4 rao can
6 trung binh 16n hon 4,0 (bao gobm Khong bit kip
kinh doanh ky thuat s6 (RC11), Thi€u nhan thtc vé
loi ich ctia chuyén déi s6 (RC12), Thiéu su cam két
(RC13), va Khong mudn nang cao kién thiic (RC14))
trong khi 4 rao can con lai ¢6 di€ém trung binh nhd
hon 4,0 (bao gobm Thiéu ky nang va kién thiic chuyén
mon (RC15), Thiéu dao tao (RC16), Thiéu van héa
s6 (RC17), va Tuong tac gitia cac bo phan kém hiéu
qua (RC18)). C6 thé thdy rang cdc rao cin quan
trong nhat trong nhdm nay chu yéu lién quan dén
kha nang, nhén thtic, va su cam két ctia nhan vién
do6i véi s6 hda chudi cung ting xay dung.

Bang 2. Cacnhém rao can va cac rao can cu thé
Nhém Ma

rao hoa
can

Cacrao can cu thé

Chién ~ RC1  Thiéu tam nhin va chién lugc 479 051
e pc2  Thidunsnglucdpdungmohinh 475 0,44
kinh doanh mai
RG3  Thi€uhi€ubiétvé ciccongnghé 4,71 0,62
hién c6
RC4  Thiéuddutuvaociccongnghé 467 076
méi
RC5  Nghién citu va phat trién yéu 463 082
kém
RG6  Thiéusuhotrgtirbanlinhdao 4,63 0,88
cap o

(ong  R(7  Thiéucosdhatingcongnghé 458 0,88
nghé thong tin

RC8  Thiéu sutich hop giiia cdcnén 454 0,83

tang cdng nghé

RC9 Do phictap cladiliéu 308 072

RC10  Kétndi mang khong day dd 29 0,55
Nguon ~ RC11  Khong bt kip kinh doanh ky 458 058
nhan thudt so

MC pe2  Thigunhanthicvélgiichcia 454 0,83
chuyén doi s6

RC13  Thiéu su cam két 450 0,83

R(14  Khongmudnnang caokiénthic 446 0,78

RC15  Thiéu ky nang va kién thiic 313 054
chuyén mon

RC16  Thiéu daotao 313 085

RC17  Thiéuvan hoaso 308 0,65

RC18  Tuongticgitiacdchophankém 3,04 0,62
hiéu qua
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Tai RC19  Loiichkinhtéclacickhoanddu 4,54 0,51
chinh tu chuard rang

RC20  Chiphidautucao 433 092
RQ21  Thiéungudn luctai chinh 400 1,02
RQ22 Chiphitriénkhaivavanhanhcao 392 1,02
Cachén R(23  Thiéulongtinvasuhdtrgciacac 400 1,10
lién bén lién quan
quan R4  Khongmuonchiasdthongtin - 396 1,04
RQ25 Chuachdpnhdncaccongnghé 392 097

méi
RQ6 Thiéunanglycciacachénlien 317 056
quan
RQ27  Losgmatthong tin mat 313 054
Bao RC28  Ditliéu khdng dugc bdo mat 350 1,02
MatVa  Re29  Thongtin biro i 346 093
gzz;n RC30  Maiquanngaivé quyénriéngtuy 3,08 0,72
tu RG31  Maide doaan ninh mang 300 088

D6i v6i nhom Tai chinh, ca 4 rao can déu c6
tac dong manh mé dén chuyén ddi s6, v6i diém
trung binh hau hét 16n hon 4,0. Trong nhém Cac
bén lién quan, 3 rao can la Thiéu long tin va sy hd
trg ctia cac bén lién quan (RC23), Khong muon
chia sé thong tin (RC24), va Chua chdp nhan cac
cong nghé mai (RC25) ¢ tac dong cao, trong khi
cac rao can con lai c6 tac dong viia phai dén s6 hoa
chudi cung ting. V& nhém Bao mat va quyén riéng
tu, tat ca cac rao can chi cé tac dong viia phai, ngu
y rdng cac chuyén gia thita nhian day khong phai
la nhiing rao can quan trong nhat doi véi s6 hoa
chubi cung tng.

5. Thao luan va nghién citu tuong lai

Nghién ctiu nay cho thdy khong phai tat ca cac
rao can déu co tac dong manh dén chuyén déi s6
chudi cung ting xay dung. Vi du: D phiic tap ctia
dii liéu (RC9) va Két n6i mang khong day du (RC10)
trong nhém Cong nghé; Thi€u ky nang va kién thtic
chuyén mon (RC15), Thiéu dao tao (RC16), Thiéu
van hoéa s6 (RC17), va Tuong tac gitia cac bo phan
kém hiéu qua (RC18) trong nhém Ngudn nhan luc;
Thiéu nang luc ctia cac bén lién quan (RC26) va Lo
sg mat thong tin méit (RC27) trong nhém Cac bén
lién quan chi c6 tac dong viia phai. Tuong tu, tat
ca rao can trong nhom Bao mat va quyén riéng tu
cing chi tic dong viia phai dén chuyén déi s6. Do
do, trong tuong lai gan cac cong ty xay dung cin
tap trung vao viéc phat trién cac chién lugc dé€ giai
quyét nhiing rao can c6 tac dong 16n nhat.

Nghién ctiu nay nhén thdy rang cic rao can
chién lugc can dugc giai quyét trudc tién. Mot van
dé trong qua trinh s6 héa la sy thiéu hiéu biét ctia

cac cong ty trong viéc phat trién cac chién lugc
s6 hoa dé€ tich hgp cong nghé vao cac hoat dong
(Buyukozkan va Gocer, 2019). Trong bdi canh nay,
mdi ban tam 16n nhat khi s6 hoa cac hoat dong
xudt phat tu sy thiéu vang cic chién lugc ma cé
khé nang huéng dan va thuc ddy qud trinh chuyén
d6i d6 (Ali va cong sy, 2021). S6 hoa mo ra nhiing
kha nidng méi cho chudi cung tng dé thuc day
su luan chuyén thong tin va vét liéu, tit d6 nang
cao kha nang phan hoi va hiéu qua van hanh. Tuy
nhién, hién c6 rat it nghién ctiu tap trung vao cac
chién lugc s6 hda cho chudi cung ting trong nganh
xay dung. Do d6, nghién ctiu nay dé xuit rang cac
nghién ctiu trong tuong lai nén tap trung nhiéu
hon vao viéc phat trién cic chién lugc s6 hda cho
chubi cung ting x4y dung.

Viéc xem xét sy tuong tac lan nhau gitia cac
rao can chuyén ddéi s6 cing rit can thiét. Nghién
ctu vé nhiing tuong tac nay chic chan cung cdp
thong tin quan trong cho nhiing ngusi ra quyét
dinh. Vi dy, cac nghién ctiu trong tuong lai c6 thé
st dung phuong phap mo6 hinh cdu tric dién giai
(Interpretive Structural Modelling) dé phat trién
mot mo hinh ciu tric phan cadp minh hoa su phu
thudc 1an nhau gitia cac rao can chuyén déi so.
Phuong phép nay da dugc st dung rong rai trong
céc nghién ctu trudc déy, chdng han nhu phan tich
su tuong tac gitia cac rao can doi véi hiu can ngugc
(reverse logistics) (Ravi va Shankar, 2005).

Dua trén viéc xac dinh cac rao can quan trong
nhit (Bang 2), cac nghién ctu tiép theo c6 thé phat
trién cac gidi phap d€ khac phuc nhiing rao can
nay. Moi rao can chuyén déi s6 déu kha phtic tap
va mang ban chat khac nhau, do d6, méi rao can c6
thé khong dugc giai quyét bang mot giai phap duy
nhét. Trong tinh hu6éng nay, can nhiéu giai phap dé
VUQt qua cac rao can quan trong nhét déi véi s6 hoa
chudi cung ting x4y dung.

Cong nghé s6 ¢6 tiém nang rat 16n d€ cai thién
hiéu qua va ning cao nang luc ctia cac cong ty
(Biichi va cong su, 2020). Trong khi cac cong ty
dang nd luc trién khai cac cong nghé dé€ cai thién
hiéu qua van hanh thi hiéu qua van hanh lai bi suy
giam v6i su xudt hién ctia cac rao can. Do do, khi
s0 hoa chudi cung ting, cic rao can phai dugc khic
phuc vi ching anh hudng tiéu cuc dén hiéu qua
van hanh. Tuy nhién, bang chiing thyc nghiém vé
st anh hudng nay van chua dugc phat hién trong
chudi cung ting xay dung. Pay la mot huéng nghién
ctiu tiém nang ma cac nghién ctiu trong nganh xay
dung nén thuc hién trong tuong lai.

6. Kétluan
Trong nganh Xay dung, chuyén ddi s6 trong




91

chudi cung ting dang thu hut sy quan tam 16n tit ca
cac nha nghién ctiu va cac nha quan ly. Mac du da
c6 nhiéu nghién ctiu vé ting dung cong nghé trong
chudi cung ting xay dung, nganh nay van con tut hau
so v6i cac nganh khac trong viéc thuc hién chuyén
d6i s6. Bang chu y la chua ¢ nghién ctiu nao trudce
day xac dinh cac rao can va dinh lugng tac dong
cua chiing dén qua trinh s6 hda chudi cung ting xay
dung. D€ khic phuc khoang trdng nay, nghién ctiu
hién tai thuc hién phuong phap Delphi bén giai
doan, véi dii liéu thu thap tii 24 chuyén gia tai Viét
Nam. K&t qua cho thiy 6 nhom rao can khac nhau
da dugc xac dinh, bao gom Chién lugc, Cong nghé,
Ngudn nhan luc, Tai chinh, Cac bén lién quan, va
Bdo mat va quyén riéng tu.

Nghién ctiu nay van con mot s6 han ché can
dugc xem xét trong cac nghién ctiu ti€p theo. Thii
nhdt, di liéu chi dugc thu thap tai Viét Nam, do do,
viéc mé rong pham vi nghién ctiu ra ngoai boi canh
Viét Nam dugc khuyén khich d€ nang cao tinh khai
quat cta cac phét hién, vi du nhu xac dinh thém
cac rao can hodc nhém rao can, hodc cac tac dong
khac nhau ctia cac rao can cu thé. Thi hai, nghién
ctiu hién tai st dung phuong phap thu thap dii liéu
cat ngang (cross-sectional), do do, tic dong theo
thoi gian ctia cac rao can da bi bo qua. Can c6 mot
nghién ctu theo chiéu doc (longitudinal study) dé
kiém tra tac dong lau dai ctia cac rao can 1én chuyén
d6i s6 chudi cung ting xay dung.

Phu luc. Cac cau héi clia nghién ciru Delphi (Vong

1,2,va3)

Vong 1: Trong vong nay, Anh/Chi sé thdy ba
cau hoi ma nghién ctiu nay muén Anh/Chi dua ra
y kién hodc quan diém ctia minh. La mét chuyén
gia, Anh/Chi luén c6 co hoi thay déi cau tra 1oi va
binh luan vé két qua trong suot tit ca cac vong ctia
nghién ctiu nay.

o Cau hdi 1: Anh/Chi da tting c6 kinh nghiém
trong viéc ap dung cac cdng nghé s6 trong chudi
cung ting xay dung hay chua? (Néu c6, vui long tra
16i hai cau hoéi bén dudi).

o Cau hoi 2: Theo Anh/Chi, dau la cic rao can
d6i v6i qua trinh chuyén d6i s6 ctia chudi cung ting
xdy dung?

o Cau hoi 3: Hay néu quan diém ctia Anh/Chi vé
nhiing rao can nay.

Vong 2: Vong nay dua trén sy téng hop két qua
tti Vong 1. Anh/Chi van c¢6 co hoi thay déi cau tra
16i va binh luan vé két qua ctia vong trudc.

o Cau hoi: Yéu t6 nao sau day c6 thé dugc coi la rao
can dai véi chuyén d6i s6 chudi cung ting xay dung?

Vong 3: Vong nay dua trén su tong hop cac y kién
va dé xuét tii Vong 2. Anh/Chi van c¢6 co hoi thay d6i

cau tra 16i va binh luan vé két qua ctia vong trudc.

o Cau héi: Vuilong ddnh gia tic dong ctia tling rao
can déi v6i qua trinh chuyén déi s6 trong chudi cung
ting xdy dung, dua trén thang do Likert 5 mtic d¢ (1
- rat thap, 2 - thap, 3 - trung binh, 4 - cao, 5 - rét cao).

Tai liéu tham khao

Adekunle, S. A., Aigbavboa, C. O., Ejohwomu, O., Adekunle, E.
A., & Thwala, W. D. (2021). Digital transformation in the
construction industry: a bibliometric review. Journal of
Engineering, Design and Technology.

Agrawal, T. K, Kalaiarasan, R., Olhager, ], & Wiktorsson,
M. (2022). Supply chain visibility: A Delphi study on
managerial perspectives and priorities. International
Journal of Production Research, 1-16.

Akkermans, H. A., Bogerd, P, Yiicesan, E., & Van Wassenhove, L.
N. (2003). The impact of ERP on supply chain management:
Exploratory findings from a European Delphi study.
European Journal of operational research, 146(2), 284-301.

Ali, Y., Saad, T. B., & ur Rehman, O. (2020). Integration of IoT
technologies in construction supply chain networks; CPEC
a case in point. Sustainable Operations and Computers, 1,
28-34.

Ali, I, Arslan, A., Khan, Z., & Tarba, S. Y. (2021). The role of
industry 4.0 technologies in mitigating supply chain
disruption: Empirical evidence from the Australian food
processing industry. IEEE Transactions on Engineering
Management.

Arashpour, M., Bai, Y., Aranda-Mena, G., Bab-Hadiashar, A.,
Hosseini, R., & Kalutara, P. (2017). Optimizing decisions
in advanced manufacturing of prefabricated products:
Theorizing supply chain configurations in off-site
construction. Automation in construction, 84, 146-153.

Biichi, G., Cugno, M., & Castagnoli, R. (2020). Smart factory
performance and Industry 4.0. Technological Forecasting
and Social Change, 150, 119790.

Buyukozkan, G., & Gocer, E (2019). A novel approach integrating
AHP and COPRAS under Pythagorean fuzzy sets for digital
supply chain partner selection. IEEE Transactions on
Engineering Management, 68(5), 1486-1503.

Chen, P. H,, & Nguyen, T. C. (2019). A BIM-WMS integrated
decision support tool for supply chain management in
construction. Automation in Construction, 98, 289-301.

Dallasega, P, Rauch, E., & Linder, C. (2018). Industry 4.0 as
an enabler of proximity for construction supply chains:
A systematic literature review. Computers in industry, 99,
205-225.

Deng, Y., Gan, V. ], Das, M., Cheng, J. C., & Anumba, C. (2019).
Integrating 4D BIM and GIS for construction supply chain
management. Journal of construction engineering and
management, 145(4), 04019016.

Dornyei, Z. (2007), Research Methods in Applied Linguistics.
Oxford University Press, New York.

Elghaish, E, Hosseini, M. R., Kocaturk, T., Arashpour, M., &
Ledari, M. B. (2023). Digitalised circular construction
supply chain: An integrated BIM-Blockchain solution.
Automation in Construction, 148, 104746.

Gao, M., Guo, Y., Hou, H,, Wang, P, & Wang, S. (2022).
Assembly process based on supply chain management of
prefabricated houses using building information modeling.
Proceedings of the Institution of Civil Engineers-Structures
and Buildings, 1-37.




92

TAP CHI NGU'G1 XAY DUNG
SO 408 THANG 4 - 2026

Georgiadou, M. C.(2019). An overview of benefits and challenges
of building information modelling (BIM) adoption in UK
residential projects. Construction innovation, 19(3), 298-
320.

Gharaibeh, L., Eriksson, K. M., Lantz, B, Matarneh, S., &
Elghaish, E (2022). Toward digital construction supply
chain-based Industry 4.0 solutions: scientometric-thematic
analysis. Smart and Sustainable Built Environment.

Hamledari, H., & Fischer, M. (2021). The application of
blockchain-based crypto assets for integrating the
physical and financial supply chains in the construction
& engineering industry. Automation in construction, 127,
103711.

Hijazi, A. A., Perera, S., Calheiros, R. N., & Alashwal, A. (2021).
Rationale for the integration of BIM and blockchain for
the construction supply chain data delivery: A systematic
literature review and validation through focus group.
Journal of construction engineering and management,
147(10), 03121005.

Kembro, J., Naslund, D., & Olhager, J. (2017). Information
sharing across multiple supply chain tiers: A Delphi study
on antecedents. International Journal of Production
Economics, 193, 77-86.

Kissi, E., Aigbavboa, C., & Kuoribo, E. (2023). Emerging
technologies in the construction industry: challenges and
strategies in Ghana. Construction Innovation, 23(2), 383-
405.

Lagorio, A., Zenezini, G., Mangano, G., & Pinto, R. (2022). A
systematic literature review of innovative technologies
adopted in logistics management. International Journal of
Logistics Research and Applications, 25(7), 1043-1066.

Li, J., Greenwood, D., & Kassem, M. (2019). Blockchain in the
built environment and construction industry: A systematic
review, conceptual models and practical use cases.
Automation in construction, 102, 288-307.

Magill, L. J., Jafarifar, N., Watson, A., & Omotayo, T. (2022).
4D BIM integrated construction supply chain logistics
to optimise on-site production. International journal of
construction management, 22(12), 2325-2334.

Okoli, C., & Pawlowski, S. D. (2004). The Delphi method as
a research tool: an example, design considerations and
applications. Information & management, 42(1), 15-29.

Ozumba, A. O. U,, & Shakantu, W. (2018). Exploring challenges
to ICT utilisation in construction site management.
Construction innovation, 18(3), 321-349.

Patrucco, A., Ciccullo, E, & Pero, M. (2020). Industry 4.0 and
supply chain process re-engineering: A coproduction study
of materials management in construction. Business Process
Management Journal.

Qiao, S., Wang, Q., Guo, Z., & Guo, J. (2021). Collaborative
innovation activities and BIM application on innovation
capability in construction supply chain: mediating
role of explicit and tacit knowledge sharing. Journal of
Construction Engineering and Management, 147(12),
04021168.

Ravi, V,, & Shankar, R. (2005). Analysis of interactions among
the barriers of reverse logistics. Technological Forecasting
and Social Change, 72(8), 1011-1029.

Sadeghi, M., Mahmoudi, A., Deng, X., & Luo, X. (2023).
Prioritizing requirements for implementing blockchain
technology in construction supply chain based on circular
economy: Fuzzy Ordinal Priority Approach. International
Journal of Environmental Science and Technology, 20(5),
4991-5012.

Shi, Q., Wang, Q., & Guo, Z. (2022). Knowledge sharing in
the construction supply chain: Collaborative innovation
activities and BIM application on innovation performance.
Engineering, Construction and Architectural Management,
29(9), 3439-3459.

Wang, Z., Hu, H., & Zhou, W. (2017). RFID enabled knowledge-
based precast construction supply chain. Computer-Aided
Civil and Infrastructure Engineering, 32(6), 499-514.

Wang, Z., Wang, T., Hu, H., Gong, J., Ren, X., & Xiao, Q. (2020).
Blockchain-based framework for improving supply chain
traceability and information sharing in precast construction.
Automation in construction, 111, 103063.

Wang, K., Guo, E, Zhang, C., & Schaefer, D. (2022). From
Industry 4.0 to Construction 4.0: Barriers to the digital
transformation of engineering and construction sectors.
Engineering, Construction and Architectural Management.

Zhang, W, Kang, K., & Zhong, R. Y. (2021). A cost evaluation
model for IoT-enabled prefabricated construction supply
chain management. Industrial Management & Data
Systems, 121(12), 2738-2759.




