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APPLICATION OF CIRCULAR ECONOMY IN CONSTRUCTION
AND EXPLOITATION OF ROAD INFRASTRUCTURE IN VIETNAM
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Tém tét: Nghién ciu danh gia muic dé ap dung kinh té tuan
hoan (KTTH) trong xay dung ha ting giao théng dudng bd tai
Viét Nam dua trén khung ly thuyét quéc té va khao sat 20 doanh
nghiép trén toan qudc. Mau khao sat chi yéu la doanh nghiép
tham nién, quy mé ti I6n t&i nho. Két qua cho thay nhén thiic
va dao tao vé KTTH con han ché (35% duoc dao tao), trong khi
95% chua tiing nhan hé trg ti Nha nudc. Tuy vay, muc dd sin
sang ap dung kha cao (65%). Nhém doanh nghiép tién phong
ghi nhan Igiich r6 rét nhu tang tai ché, giam lang phi va chi phi.
Pao tao la yéu t6 then chét, gitip ty 1& ap dung cao hon nhiéu
so véi nhém chua dao tao. Cac diém nghén chinh gém dao tao
nhan céng con hep, thi€u may moéc hé tro KTTH va hau nhu
chua do ludng phat thai CO,. Nghién cdu dé xuat ting cudng
dao tao, hé tro cong nghé va hoan thién co ché do luéng méi
trudng.

Tir khéa: Panh gia vong ddi, ha tAng giao théng dudng bd,
kinh té tudn hoan, phat trién bén viing.

Abstract: This study assesses the adoption of circular
economy (CE) practices in Vietnam's road transport
infrastructure sector, combining
frameworks with a national survey of 20 enterprises. The sample

international theoretical

primarily comprises long-established firms of varying sizes,
from large to small. Results show limited CE training (35%) and
minimal governmental support (95%). Despite this, readiness
to adopt CE solutions is relatively high (65%). Early adopters
report clear benefits, including higher recycling rates, reduced
material waste, and lower costs. Training proves to be a critical
driver, with trained firms showing significantly higher adoption
rates. Key barriers include limited workforce training coverage,
insufficient CE-compatible machinery, and the absence of CO,
monitoring systems. The study recommends strengthening
training, supporting access to CE technologies, and establishing
environmental measurement mechanisms.

Keywords: Circular economy, life cycle assessment, road
transport infrastructure, sustainable development.
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1. GIGI THIEU

Trong béi canh toan ciu héa va bién déi khi hau dién bién
phuc tap, kinh té tuan hoan tr& thanh dinh hudng chién lugc
gidp giam phu thudc vao tai nguyén so cap, téi uu héa vong doi
vat liéu va han ché phat thai khi nha kinh [1]. Viét Nam, véi cam
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Két cdu ha tdng noi chung va két cdu ha tdng giao théng
néi riéng la nén tdng co'sé vdt chdt cé vai trd ddac biét quan
trong trong qud trinh phdt trién kinh té - xa héi cia dat nudc

két dat phat thai rong bang 0 vao nidm 2050 theo COP26, dang
day manh céc chinh sach phat trién ting trudng xanh va tuan
hoan, dic biét trong ha tang giao théng dudng bd - linh vuic
tiéu thu nhiéu tai nguyén va phat sinh lugng phat thai I6n. Vi
dac trung vong doi dai (20-50 nam) va chi phi bao tri cao, viéc
ap dung KTTH gitip chuyén d6i mé hinh quan tri ti “xu ly chat
thai” sang “quan tri gia tri vong ddéi’, huéng tdi giam cudng do
st dung tai nguyén va phat thai carbon [2].

Theo Luat Bao vé Méi trudng 2020, Nghi dinh 08/2022/ND-
CP va Quyét dinh 687/QD-TTg (2022), Viét Nam da xay dung
khung phap ly cho KTTH, song con thiéu céng cu do ludng
chuyén biét cho linh vuc dudng bé. Bai bao nay trinh bay khung
Iy thuyét, phuong phap khao sat thuc dia va két qua phan tich
nham danh gia muic dé dp dung KTTH trong dau tu, xay dung
va khai thac ha tang giao théng duding bé, déng thdi dé xuat
bé chisé 6 nhdm - 24 tiéu chitich hop vat liéu, ning luong, phat
thai, thiét ké, diiliéu va thé ché.

2. PHUONG PHAP NGHIEN CUU

2.1 Co'séd khoa hoc va khung ly thuyét

Phuong phap nghién ciu cla bai bio dugc trién khai theo
huéng da tang va lién nganh, tap trung vao nhiing ndéi dung
c6t 16i chia kinh té tuan hoan. Nghién ciru phat trién mét khung
danh gia téng hop gém 6 dic diém, bao trum toan bd chubi gia
tri va vong doi cia mét cong trinh giao théng dudng bé theo
quan diém ctia doanh nghiép: Quy mé doanh nghiép; nhan
thic va dao tao vé KTTH; Muc dé sin sang va thuc trang ap
dung cac giai phap; Hiéu qua cda cac cong nghé, bién phap
thi céng tuan hoan; Nhan céng va ning luc thuc hién cac giai
phép; May mac, thiét bi thi céng phuc vu KTTH.

2.2 Quy trinh khao sat va thu thap dir liéu

Nghién ctiu ap dung quy trinh khao sat va thu thap di liéu
5 budic, bao dam tinh khoa hoc, do tin cay va tinh dai dién cla
mau.

Buéc 1: Xay dung phiéu danh gia cho t& chuic (cé thu thap
dii liéu dinh lugng vé vat liéu, nang luong, phat thai, ky thuat).
Cau héi dugc trinh bay ré rang, trung lap, c6 huéng dan minh
hoa. Trong pham vi nghién ctu nay, déi tugng nghién cuu la cic
co quan va té chic (c6 thu thap dii liéu dinh lugng vé vét liéu,
nang lugng, phat thai, ky thuat).

Ung dung kinh tétudn hoan trong xdy dung va khai thdc két
cdu ha tdng giao théng gép phdn mang lai y nghia quan trong
vé méi trudng, kinh té va xa hoi

Buéic 2: H6i déng cac chuyén gia thdm dinh vong dau, danh
gia dé ré rang va tinh kha thi, giip hoan thién ndi dung phiéu.

Buéc 3: Tién hanh khao sat thi diém véi 06 d6i tuong & ba
mién Bac - Trung - Nam dé kiém tra mic dé hi€u va phan ting
cda ngudi tra 15i.

Buéc 4: Téng hop, chinh sira va théng qua phién ban cudi
cling, dugc chuyén gia phé duyét vong hai, kém huéng dan.

Buéic 5: Khao sat toan quéc (gilia 2025) dugc trién khai truc
tiép va truc tuyén théng qua nhiéu dot, phan tang theo ba
mién Bac - Trung - Nam.

Quy trinh nay giup bao dam tinh khach quan, bao quat
vung mién va dé tin cdy cao ca bd dii liéu nghién cuu.

2.3 Coéng cu va ki thuat xir ly dii liéu

Trudc khi khdo sat, nhém nghién ciiu t8 chic mét khoa
tap huin kéo dai 3 ngay cho cac diéu tra vién, nham giup ho
nam viing kién thic co ban vé kinh té tuan hoan, cach thuc
hién phéng van va quy trinh thu thip théng tin tai hién truéng.
Trong qua trinh khao sat, diéu tra vién st dung cic nén tang
s6 két hop véi ing dung GIS/BIM dé nhap dir liéu truc tiép va
chup anh minh ching, bao dam dé chinh xac va minh bach. DU
liéu sau khi thu thap dugc phan loai theo ba muic db (A - cao,
B - trung binh, C - co ban) va dugc kiém tra qua ba budc: kiém
tra tai hién truéng, kiém tra trong qua trinh nhap liéu, va kiém
tra sau khi hoan t&t. Quy trinh nay gitip han ché sai sét va dam
bao do tin cdy. Khi xtr Iy dii liéu, nhém nghién ctu tién hanh ba
budc phantich chinh: (1) Phan tich va mé ta dic diém déi tuong
nghién ctiu; (2) Téng hop thuc trang KTTH bang cach phan tich
di liéu tra I&i; (3) Phan tich théng ké suy ludn dua trén két qua
téng hop di liéu cau tra Iéi.

Cac két qua dugc ddi chiéu bang phuong phap tam gidc héa
(triangulation), két hop dii liéu dinh lugng, phéng van va tai liéu
thir cdp. Toan bé dir liéu cing dugc luu trir trén nén tang cloud
nham dam bao kha nang truy xuat va tinh minh bach khoa hoc.

3.KET QUA

3.1. Phéan tich va mé ta déc diém ddi tuong nghién ctiu

Mé&c du nhém nghién ciu da gui 16i méi khao sat téi gan 90
don vi trén ca nudc, chicé 20 doanh nghiép dap (ing day du yéu
cau va san sang tham gia. Pay déu la nhiing doanh nghiép co6
tham nién hoat déng lau ndm, quy mé tuong déi Ién hodc gilt
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vai tré cha chét trong cac du an giao thong dudng b, do do
c6 tiém nang cao trong viéc ap dung cac giai phap kinh té tuan
hoan. Péng thai, nhém doanh nghiép nay thé hién muc dé hop
tac tich cuc, sdn sang chia sé dii liéu, kinh nghiém va théng tin
ki thuat - yéu t6 quan trong dé bao dam do tin cay va chiéu sau
phan tich ctia nghién ctu. Vi vay, mac du so luong khéng 16n,
mau khao sat van co tinh tiéu biéu va phan anh ding thuc tién
trién khai KTTH trong nganh.

Mau khao sat gom 20 doanh nghiép, trong dé 65% ngudi
tra 16i 14 1anh dao/quan ly, phan anh cha yéu géc nhin quan tri
nhung van co dai dién tir khéi ki thuat, thiét ké va nghién ctu.

Vé dia ban hoat déng, da s6 doanh nghiép hoat déng trén
nhiéu ving mién. Khu vuc ¢6 su hién dién nhiéu nhét [a Bong
bang séng Héng (60%), ti€p theo 1a Duyén hai Nam Trung B6 &
Tay Nguyén (45%), Bac Trung Bé va Déng bang séng Cutu Long
(méi ving 35%), va Trung du mién nui phia Bic cung Péng
Nam Bé (méi viing 30%). Biéu nay cho thay pham vi hoat déng
rong va da dang.

Xét vé tham nién, phan 1én 1a doanh nghiép giau kinh
nghiém: 70% c6 trén 20 nam hoat déng, con lai phan bé & cac
nhom 11-20 nam (10%), 5-10 nam (15%) va dudi 5 nam (5%).

Vé quy mo lao dong (thucng xuyén tai van phong), doanh
nghiép dudi 200 ngudi chi€m 50%, nhém 200-500 ngudi chiém
35%; s6 doanh nghiép trén 500 ngudi chiém ty & nho. Mau co
xu hudng thién vé doanh nghiép vira va nho, nhung van bao
gém mét s6 doanh nghiép lan.

Vé von diéu 1&, 55% c6 dudi 100 ty dong; cac nhém vén
Ién hon (100-500 ty, 500-1000 ty, 1000-5000 ty va trén 5000
ty) chiém ty 1& nhé han. Cg cau vén diéu 1& nhin chung tuong
déng véi quy méd lao dong: chi yéu la doanh nghiép vira va
nhé, nhung van cé su gép mét ctia doanh nghiép quy mé 16n.

3.2. Nhan thiic va dao tao vé kinh t& tuan hoan

Khao sat cho thiy muc dé duoc dao tao vé kinh té tuan
hoan trong doanh nghiép con thap, chi 35% ting dugc dao
tao. Doanh nghiép danh gia nhan thic cia nganh xay dung chu
yéu & muic trung binh dén thap (80%). Péng thai, 95% doanh
nghiép chua tiing nhan dugc hé trg tir Chinh phu hay cac té
chuc lién quan, cho thay su thiéu vang cac chuong trinh thtic
day kinh té tuan hoan trong nganh.

Bang 1. Nhan thiic va dao tao vé kinh té tuan hoan

Bign Gia trj S5 DN Ty 1é (%)

Khéng 12 60.0
Pa dugc dao tao
Co T 35.0
ve KTTH

Khong tra loi 1 5.0
"T.rung bmh 8 400
Dpénh gia nhan Thip 6 300
thiec KTTH cia | Cao 3 15.0
nganh Rét thap 2 10.0
R4t cao i 5.0
Nhan duoc hé Khéng 13 95.0
tro vEKTTH | cé 1 ' 5.0

3.3. Mtic d6 san sang va thuc trang ap dung cac giai
phép kinh té tuan hoan

Doanh nghiép du chua dugc dao tao rong rai nhung 65%
cho biét san sang ap dung giai phap kinh té tudn hoan. Tuy
nhién, chi 40% thuc su da ap dung, cho thay con khoang céch
gilia san sang va hanh déng. Pang chu y, dao tao ¢6 tac déng
rd rét: doanh nghiép da dugc dao tao co ty |é ap dung ~71%,
trong khi nhém chua dugc dao tao chi~17%, khang dinh vai tro
quan trong cla dao tao trong thuc day trién khai thuc té.

Bang 2. Miic dd sdn sang va thuc trang ap dung céc giai
phép kinh té tuan hoan

Bién | Gia trj S5 DN Ty 18 (%)
' Sin sang 10 50.0
~ Binhthueng | 5 250
Hodn toan san
Mirc éé sdn sang 3 15.0
sang
ap dung
Hoan toan chura |
1 5.0
san sang
Chua sin sang 1 5.0
Pa ap dung Khong 12 60.0
cong nghé/bién 1
Cco 8 40.0
phap KTTH

3.4. Hiéu qua ctia cac cong nghé, bién phap thi céng c6
yéu té kinh té tuan hoan

Trong s6 20 doanh nghiép khao sat, 8 doanh nghiép da ap
dung gidi phap KTTH, da s6 ghi nhan tang ty 1& tai ché - tai su
dung vit liéu. Cac cdng nghé tiéu biéu gébm cao bdc va téi ché
mat duéng BTN, WMA ding ~30% RAP, tai ché bé téng tai chd,
va tan dung bé téng vun, dat dao, vat liéu phé thai cho san nén.

Ty lé tai ché dao ddéng rong (dudi 10% dén trén 75%), nhiéu
doanh nghiép dat tir 25% trd 1én. Gidi phap KTTH giup giam
lang phivat lieu 5-25% va tham chi giam chi phitrén 20% trong
mat so truong hop. Hau hét doanh nghiép danh gia cac bién
phap nay dé nhan réng néu cé du thiét bi va nhan luc.

HOC VIEN CHIEN LUOC BOI DUONG CAN BO XAY DUNG
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Bang 3. Hiéu qua ctia cac cong nghé, bién phap thi cong
c6 yéu té kinh t& tuan hoan

Bign | Gia trj S3 DN | Ty I& (%)
Coéng nghé gidp | Co 7 | 87.5
tang tai ché/tai

Khong 1 125
sir dung
[ 5% dén dui 10% 3 375
| 50% dén dusi 75% 2 250
Ty lé vét lidu
) Tir 75% trér én 1 125
dugc tai ché/tai |
| 25% dén duéi 50% 1 125
sir dung

| Khéng trs loi 1 125

1% dén dudi 5% 0 0
10% dén dudi 25% 3 375
| Khéng tra loi 2 250
Ty & giam lang ‘ 5% dén dudi 10% 2 250
phi vat ligu | 1% dén dusi 5% 1 | 125

I Tir 75% trés 1én 0 0

| 50% dén dudi 75% 0 0
| Thép hon trén 20% 4 | 50.0
| Thap hon dusi 20% 2 250

Chi phisoveai | i _—
; o | Khéng tra li 2 250

phuong phap )

| Cao hon dudi 20% 0 0

truyén théng

| Cao hon trén 20% 0 0

i Ngang bing 0 0
Bién phap dé cé 7 87.5
nhan réng Khoéng tra l&i 1 125

3.5.Nhan céng va nang luc thuc hién cac giai phap KTTH
Trong nhém doanh nghiép da ap dung KTTH, tat ca déu t6
chic dao tao nhan cong, nhung ty lé dugc dao tao chl yéu dudi
25%, cho thay dao tao mdi tap trung vao nhém nong cét. Du
nhan céng dugc danh gia la nam dugc ky nang co ban, hiéu qua
thuc té chi & muc trung binh, vai ty 18 16i 5-10% khi trién khai

cong nghé mdi. Doanh nghiép nhin chung cho rang nhan céng
€0 tac déng quan trong dén thanh cong ctia KTTH, dong thai
nhan manh can dao tao sau va chudn héa quy trinh dé nang cao
hiéu qua ap dung.

3.6. May méc, thiét bi thi céng phuc vukinh té tuan hoan

Ty 1& mday moc ap dung cong nghé KTTH trong doanh
nghiép con thap, chu yéu dudi 25%, va nhiéu don vi khéng
cung cap du liéu - cho thay chua c6 may maéc chuyén biét hoac
chua theo déi day da. Chi mét sé it doanh nghiép ghi nhan
giam nang lugng, giam phat thai, trong khi da sé chua danh gia
hoac khéng ré. Viec do lugng CO, hau nhu chua dugc thuc hién.
Mot phan doanh nghiép cé bao tri may thuéng xuyén, nhung
nhin chung hiéu qua vé tiét kiém thai gian va hiéu suat méi chi
dugc ghi nhan & mét sé truéng hop, chua phé bién.

Bién Gia trj S6 DN Tyl (%)
Nhan cong dugc Cod 8 100.0
dao tao vé KTTH Khong 0 0
Dusi 25% 6 750
Ty l&é nhan céng 25-50% 1 12.5
duge dao tao 50-75% 1 125
Trén 75% 0 0
Nhan céng ndm
virng k§ ning/quy Co 8 100.0
trinh
Trung binh 5 62.5
Mirc dé hiéu qua
Thip 2 250
ctia nhan cong
Cao 1 12:5
5-10% 3 375
Ty l& 1&i do nhéan Dudi 5% 3 375
cong gay ra th";ng tra I&i 1 125
0% 1 125
Tac déng cha nhan Trung binh 6 75.0
codng dén hiéu qua Rat thap 1 125
KTTH Cao 1 125
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Bang 5. May méc, thiét bi thi cdng phucvukinh t& tudn hoan

Bign Gia tri 56 DN Ty 1& (%)
| : | Khéngtrd loi | 13 650 |
Ty |& may thi cong ap dyn : {
. hy i hg' g kgh Dudi 25% 4 200
cong nghé gitp thic ddy kin
) . o 25-50% 2 100
té tudn la bao nhiéu
50-75% 2| 50
Khéng tra i | 12 600 |
May thi céng cé gidp gidm tiéu | Khéng ré (chua |
x i p 2 'g ) 4 200
thy nang lrgng / giam phat xac dinh}
thai khéng Khéng [~ 2 100 |
Co 2 10.0
May thi cong co dugc bao tn Khong tra len 13 65.0
thweng xuyén dé dam bao hisu | [ !
sudt va giam thigu rdi ro mai Co 7 35.0
truwemg khong
| Hieu sudt [am viec cia may thi | Khéngtrd loi | 12 600 |
céng hé tre cdng nghé thic Trung binh | 5 25.0
ddy kinh té tuan hoan nhu thé
; Tét 3 150
nao
Knangtrali | 13 65.0
Tiét kiem duéi |
o 2 100
May thi cong cé tigt kigm thed 5%
gian thuc hién bign phap thi Tidt kigm 5%
2 100
cong khong dén 10%
Tiét kiém trén
1 5.0
15%

Két qua khao sat cho thay mau gom chu yéu cac doanh
nghiép tham nién lau nam, hoat déng trén nhiéu viing mién va
o quy mo lao dong vlia va nho - nhom déng vai tro quan trong
trong trién khai ha tang giao théng dudng bé va chiu tac déng
truc tiép clia chinh sach kinh t& tuan hoan.

Vé nhan thuc, doanh nghiép danh gia muc do hiéu biét vé
KTTH ctia nganh xay dung chi & muc trung binh-thap, trong khi
ty 1é duoc dao tao chinh thic con han ché (35%). Bong thai,
95% doanh nghiép chua tiing nhan dugc hé trg tit Chinh pha
hoac cac t8 chuc lién quan. Tuy vay, muc do san sang ap dung
KTTH lai kha tich cuc, véi 65% cho biét “san sang” hodc "hoan
toan sdn sang’".

Trong nhom doanh nghiép tién phong da ap dung cac giai
phap KTTH, khao sat ghi nhan nhiéu lgi ich ré rét nhu tang ty
Ié tai ché - tai st dung vat liéu, giam lang phi, giam chi phi thi
cong va kha nang nhan rong. Dac biét, phan tich chéo cho thay
dao tao c6 anh hudng manh dén kha nang ap dung: doanh
nghiép da dugc dao tao co ty |é trién khai gidi phap KTTH cao
hon nhiéu so véi doanh nghiép chua duoc dao tao.

Tuy nhién, khao sat cling chi ra mét sé diém nghén: dao tao
nhan céng con hep (da s6 dudi 25% lao déng), hiéu qua nhan
cong maoi diing & miuc trung binh, ty 1é may moc trang bi cong
nghé KTTH con thap, va doanh nghiép chua cé hé théng do
luéng phat thai CO,, nang lugng trong thi cong.

Dé xudt chinh sdch phdt trién: Ti két qua nghién cuu, c6

thé rdt ra nam dinh huéng chinh sach quan trong:

* Thé ché hoa KTTH trong diu thau céng: Ban hanh quy
dinh bat budc vé ty 1& vit liéu tai ché téi thiéu va chi tiéu phat
thai vong d&i cho cac du an dudng bo.

* Xay dung co s& du liéu BIM-LCA qudc gia: Chuan héa di
liéu vét liéu, nang luong, CO,e, tao nén tang cho tinh toan vong
déi dong nhat gilia cac ving.

* Phat trién thi truéng vat liéu tai ché: Uu dai thué, hé tro tin
dung xanh va cap nhan“Circular Label” cho san pham dap ung
tiéu chuan.

* Pao tao va nang cao nang luc ky su KTTH: Bua mé-dun vé
KTTH, LCA, BIM vao chugng trinh dao tao ky su giao théng va
xay dung.

* Khuyén khich PPP xanh: Ap dung co ché thuéng-phat dua
trén hiéu nang vong ddi, chia sé loi ich tiét kiém carbon va chi
phi van hanh.

4. KET LUAN

Khao sat cho thay kinh té tuan hoan trong xay dung giao
théng dudng bé mdi & giai doan dau, véi nhan thic va dao tao
con han ché, trong khi hdu hét doanh nghiép chua nhan dugc
hé tro tir co quan quan ly. Tuy nhién, mic dé sin sang va nhimg
két qua tich cuc tir nhém doanh nghiép tién phong cho thay
KTTH c6 tiém nang ré rét trong viéc nang cao hiéu qua st dung
vat liéu, giam chi phi va giam tac déng moi trudng.

Pé mé rong ap dung, can tap trung vao ba huéng chinh:
tang cuéng dao tao, hé trg doanh nghiép ti€p can céng nghé
- thiét bi, va thuc diy do luéng, giam sat cac chi sé moéi truéng.
Pay sé 1a nén tang quan trong dé KTTH tr& thanh xu hudng
rong rai va bén viing trong nganh xay dung giao thong dudng
bo.
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