Viét Nam dang ding trudc co hdi but téc cung kinh té tam thdp. Ngudn: tapchikinhtetaichinh.vn

PHAT TRIEN KINH TE TAM THAP TRONG QUAN TRI DO THI THONG MINH:
MO HINH HAI CAP VA HAM Y CHINH SACH CHO VIET NAM
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TS. KTS. TRAN THI LAN ANH'

Tém tat: Kinh té tam thdp (KTTT) dang néi [én nhu mét cdu phan ha
tang chién lugc trong qua trinh chuyén déi dé thi sang mé hinh théng
minh, da tdng. Bai viét phdn tich ba mé hinh quan tri quéc té tiéu biéu:
thi trudng (Hoa Ky), chudn héa (EU), nha nudc quadn ly (Trung Quéc)
va dé xudt mé hinh phu hgp vdi cdu tric hanh chinh hai cdp tinh — xd/
phuadng cua Viét Nam. KTTT dugc xem la [6p ha tdng dé thi thu ba, cdn
tich hgp vao quy hogch dé thi va hé théng ndng lugng. Cdc dé xudt:
hoan thién khung phdp ly khéng gian bay tam thdp, tich hgp hé théng
bay tam thdp vao quy hoach; trao quyén cho cdp tinh quan ly; ap dung
mét mo hinh két hgp diéu phéi nha nudc, co ché thi truong va tiéu
chudn an toan phong chéng rui ro.

Tu khéa: Kinh té tam thdp,; d6 thi thng minh, da tang, khung phap ly;
Ldp ha tang dé thi thu 3.



‘ Developing the Low- Altitude economy in smart city governance: A two tier model and policy

implications for Vietnam
Dr. Arch. Tran Thi Lan Anh

Abstract: Low-Altitude Economy (LAE) is emerging as a strategic infrastructure component in the transformation of cities
toward smart, three-dimensional urban systems. This paper analyses three leading international governance models —
market-driven (USA), standards-based (EU), and state-led (China) — and proposes a two-tier management framework
adapted to Vietnam's administrative structure at provincial and commune/ward levels. The paper argues that LAE should
be treated as a third urban infrastructure layer alongside ground transportation and digital networks, and integrated into
urban planning and energy systems. Key recommendations include: developing a comprehensive legal framework for
low-altitude airspace; integrating vertiport systems into urban planning; empowering provincial authorities to manage
UTM systems, and adopting a hybrid governance model.
Keywords: Low-level economy; smart, multi-layered cities; legal framework; Third urban infrastructure layer.

1. Pat van de

Trong boi canh toan cau hoa, do thi
hoéa nhanh lam gia tdng 4p luc 1én ha
tang giao thong, khong gian tam thap
dang duoc nhiéu nudc xem la “16p

ha tang tht ba” bén canh khong gian
trén mat dat va khong gian s6 trong
phat trién ha tang ¢ do thi. Kinh t&
tam thap (KTTT) la hé sinh thai kinh
t€ tich hop cac hoat dong bay dudi do
cao khoang 1.000 m (c6 thé mo rong
t6i 3.000 m tuy diéu kién tiing vung),
cung cdp thiét bi bay phuc vu cic hoat
ddng nhu san xuat, van hanh, dich vu
va ctru ho [4][5]. Su phat trién KTTT
gén lién v6i nhu cau van chuyén hang
hoa (logistics) nhanh, quan tri do6 thi
theo thoi gian thyee va chuyén doi nang
lwong xanh [6].

Cap nhat thong tin quéc t€ cho thay toan
cau 6 thé dat khoang 9.000 ty USD vao
nam 2050 [5][6]; ting quy md gdp nam
lan chi trong ndm nam, 1én 55 ty USD
vao nam 2030 trudc khi dat 1.000 ty USD
vao nam 2040 [1]. Tai Trung Qudc, quy
mo thi truong kinh t€ tam thap da vuot
500 ty Nhan dan t& (NDT) ndm 2023 va
duoc du bao dat 1.000 ty NDT vao nam
2026 va c6 thé dat trén 3.500 ty NDT vao
nam 2035 [4]. Dén nay, phét trién KTTT
va HTTT da va dang duoc nhiéu nudc
thuic day trién khai, tuy nhién tuy timng
nuéce van dang o giai doan tht nghiém,
tich hop vao quy hoach, phat trién do thi
va ha tang [7].

2. Vé khung ly thuyét va phén loai ha
tang tam thap.

2.1. Ha fang tam thdp (HTTT)

HTTT la mot trong ba cau phan cot 161
cta hé thong KTTT, bén canh phuong
tién bay va hé thong quan ly khong
luu. Khac v6i ha tang giao thong
truyén thong, HTTT khong chi bao
gom cac cong trinh vat chat, ma con
tich hop chét ché véi nén tang s6 va hé
théng nang lugng, tao thanh mot hé
thong ha tang da cap.

Veé mat cdu triic, HTTT c6 thé dwoc phin
thanh hai cap chinh:

(i) HTTT quy md 16n: la cac trung tam
van tai hang khong, déng vai tro nat
trung chuyén chinh trong mang ludi
logistics va van tai hanh khach tam
thap, thuong dwoc bé tri tai cac khu
vire c6 kha nang két ndi cao, nhu trung
tam d6 thi, khu viee TOD, san bay hodc
cac dau méi giao thong 16n; vé chirc
nang, HTTT quy md 16n khong chi phuc
vu cat ha canh ma con tich hop cac hé
thong hd tro nhw tram sac dién cong
sudt 16n, kho logistics, trung tam diéu

phoi bay d6 thi va két néi véi ha tang
giao thong mat dat — day la cic dau moi
ha tang quyét dinh kha nang mo rong
quy md va t6 chirc mang ludi HTTT;

(ii) HTTT quy mo nho la cac diém cat
ha canh phan tan giao nhan ti dong
quy mé nho, phan b8 rong trong do
thi, phuc vu giao hang va dich vu cong;
diém giao hang quy mo6 nho c6 thé
dwoc tich hop vao mai nha, bai dd xe
ctia khu dan cu hodc cong trinh cong
cOng; day la cac nat trung chuyén giap
t01 vu hda khoang céch van chuyén,
giam chi phi logistics va tang tinh linh
hoat ctia hé théng.

HTTT duoc cdu thanh boi nhiéu loai
phuong tién bay véi ddc tinh ki thuat,
pham vi hoat déng va yéu cau quan ly
khac nhau. Trén co so tai trong va chtrc
nang van hanh, c6 thé phan chia thanh
ba nhém chinh:

(i) Thiét bi bay khong nguoi lai theo
phuong thang dtng ¢ nho (drone < 25
kg): chu yéu phuc vu giao hang nhanh,

giam sat do thi, nong nghiép thong

Hinh 1. Mé hinh béi cdt — ha cdnh danh cho phuang tién bay thdng diing va phuadng tién
bay dé thi trong khéng gian dé thi tuong lai. Ngudn: Téng hgp tir internet (2026).
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minh va dich vu cong; hoat dong 6 do
cao thdp (dwdi 120 m), tan suat bay 1on,
yéu cau co ché quan ly linh hoat, tu
dong hoa cao;

(ii) Drone cong nghiép (25 — 150 kg):
dwoc st dung trong logistics trung
binh, van chuyén hang héa chuyén
dung, kiém tra ha tang va cttu h cttu
nan; hoat dong 6 dai do cao trung gian
(khoang 120 — 300 m), doi hoi hé théng
diéu phdi khong luu va kiém soat an
toan chat ché hon;

(iii) Quy md 16n stt dung phuong
tién cat ha canh thang ding chay
dién (eVTOL! > 150 kg): bao gom cac
phuong tién van tai hanh khach va
hang héa c& 16n, hoat dong ¢ do cao
cao hon (300 — 1.000 m hoac hon),
yéu cau tich hgp voi hé thdng quan
ly khong luu d6 thi va ha tang nang
lwong quy mo 16n. Cach phan nhém
nay 1a co so dé thiét ké ngudng quan ly
theo trong luong.

Kinh nghiém qudc t€ cho thdy nhém
dudi 25 kg duoc trao quyén van hanh
linh hoat, nhém 25 - 150 kg dwoc quy
dinh riéng, con nhom trén 150 kg dwoc
diéu chinh theo chuén hang khong[1][5].

HTTT tép trung quy mo lén va HTTT
quy md nho két hop thanh mot mang
ludi logistics khong gian ba chiéu, trong
d6 HTTT quy md 16n déng vai tro trung
tam, con HTTT quy mo nho la cac nat
vé tinh. HTTT con ¢ mdi lién hé chit
ché v6i hé thong nang luong do thi.
HTTT, dacbiét la HTTT quy md I6n, ¢
nhu ciu tiéu thu dién nang 16n va bién
ddng theo thoi gian, do d6 can duoc
tich hop voi hé thong dién thong minh,
bao gom tram sac nhanh céng suét cao,
hé théng luu trit nang luong va ngudn
nang luong tai tao phan tan.

Nhu vay, HTTT khong chi 1a yéu t&

hd tro ma chinh 1a diéu kién quyét
dinh kha nang thuong mai héa va mo
rong quy md cua KTTT tai do thi; viéc
thiéu hut hodc quy hoach khéng hop ly
HTTT sé han ché su phat trién cua toan
b hé théng. HTTT dugc xem nhuw mét
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Hinh 2. Minh hoa phuang tién bay dé thi (Urban Air Mobility — UAM,).
Ngudn: Téng hop tr internet (2026,).

loai c6ng trinh ha tang ky thuat moi,
twong tu bén xe hodc ga duong sdt, va
can duoc tich hop vao quy hoach do thi.

Bén canh nhiing thé manh vé tinh linh
hoat trong van hanh caa HTTT thi
nang luong va tiéng on la rao can 16n
nhat [7]; dung lwong pin han ché tam
bay ctia phwong tién bay. Hién nay cac
thé hé pin thé ran dang duoc phat trién
muc tiéu tdng kha thoi gian bay ctia
phuong tién [5]. Tiéng 6n, véi mue do
on tir 75 - 85 dB dang dwoc giam xudng
60 - 70 dB, nhung van chua duoc xa
héi chap nhan[5].

2.2. Phan viing khéng gian bay do thi
(Urban Airspace Zoning)

Bén canh viéc phan loai phwong tién
bay, mot ndi dung quan trong trong
phat trién HTTT la t6 chitc khong gian
khong lIvu d6 thi theo cac 16p va vung
chttc ndng — tewong tie phan khu chttc
nang trong quy hoach d6 thi nhung
duoc mo rong theo chiéu cao, hinh
thanh hé thong khong gian ba chiéu.
Dua trén déc diém ky thuéat cua
phuong tién bay va yéu cau quan ly,
khong gian tam thap co thé phan thanh
ba 16p chinh:

(i) Lép khong gian thdp (0 — 120 m):
hoat dong chu yéu cua drone ¢ nho,
phuc vu giao hang nhanh, giam sat do
thi va dich vu céng; mat d6 hoat dong
cao, can co ché& quan ly tw dong, tich
hop véi hé thong cam bién d6 thi va
nén tang so;

(ii) Lop khong gian trung gian (120 —
300 m): phuc vu drone cong nghiép va
cac hoat dong logistics quy mo trung
binh; can ¢6 hanh lang bay dinh huéng

va co ché diéu phdi ban tw dong nham
dam bao an toan, tranh xung dot voi
16p khong gian thap;

(iii) Lop khong gian cao (300 — 1.000 m
va trén 1.000 m): danh cho phuong tién
eVTOL va van tai hanh khach, c6 yéu
cau cao vé an toan, duoc tich hop chat
ché véi hé thong quan ly khong luu d6
thi va ha ting nang lvong quy mé 16n.

Ngoai phén tang theo do cao, khong
gian tam thap d6 thi con dwoc phan

vung theo chitc ndng st dung;:

(i) Vung uu tién logistics tai khu viee
trung tdm phan phdi, cang can, khu

cong nghiép;

(ii) Vung dich vu d6 thi phuc vu gidam
sat, ctru hg, y t&€ khan cdp;

(iii) Vung han ché bay tai khu vuc qudc
phong, an ninh, cong trinh quan trong;

(iv) vung thit nghiém cong nghé va mo
hinh kinh doanh méi. Cach tiép can
phan vung nay phép tich hop HTTT
vao quy hoach db thi, dong thoi tao co
sO cho quan ly rui ro, t6i wu hoa luu
Iwong bay va nang cao hiéu qua st
dung khong gian.

3. Kinh nghiém quéc t&

3.1. Hoa Ky — M6 hinh phéin quyén cong
nghé va thi truong héa cé kiém sodt
Hoa Ky trién khai KTTT theo m6 hinh
phan quyén cong nghé két hop thi
treong hoa cd kiém soat, voi vai tro
diéu phéi trung tdm cua Cuc Hang
khong Lién bang Hoa Ky (FAA -
Federal Aviation Administration). Cach
tiép can nay nhan manh sy tham gia
cua khu vuece tw nhan va thuce ddy doi



mdéi cdng nghé, dong thoi duy tri
khung quan ly an toan ¢ cip lién bang.
MOo6 hinh dugc hinh thanh dwa trén ba
tru cOt chinh:

(i) Hé thong quan lyj khong luu tim
thap (QLKLTT): Puoc phat trién tie
nam 2015 thong qua hop tac gitta FAA
va Co quan Hang khong va Vi tru
Qudc gia Hoa Ky (NASA - National
Aeronautics and Space Administration)
[12]. Hé théng quan ly khong luu tam
thap van hanh theo co ché& phan tan,
dua trén nén tang sd, cho phép cac nha
cung cap dich vu tw nhan tham gia
diéu phdi hoat dong bay, thay vi quan

ly tap trung nhu mo hinh truyén thong.

(ii) Khung phdp ly cho phwong tién bay:
Quy dinh vé Powered-Lift do FAA ban
hanh vao thang 10/2024 da chinh thtc
hop phap hda cac phuong tién cat ha
cénh thang dtng chay dién (eVTOL

— electric Vertical Take-Off and Landing),
dong thoi thiét 1ap tiéu chuén ching
nhan phi cong va khai thac thuwong
mai, tao nén tang cho phat trién dich
vu taxi bay do thi [3].

(iii) M6 hinh thi trwong canh tranh
trong cung cdp dich vy: Hoa Ky cho
phép doanh nghiép tu nhan tham gia
cung cdp dich vu diéu phdi bay va van
hanh hé théng, hinh thanh thi truong
canh tranh trong quan ly khong lvu
tam thdp. Cach tiép can nay giup tang
toc trién khai cong nghé va da dang
hoa dich vy, dac biét trong linh viec
logistics va van tai dé thi. Mot s& do thi
tiéu biéu da trién khai thi diém thanh
cong mo hinh nay. Tai khu vic Dallas—
Fort Worth, tit thang 7/2024, FAA da
cap phép cho nhiéu nha khai thac thuc
hién bay ngoai tim nhin (BVLOS -
Beyond Visual Line of Sight) trong cing
mot vung troi [1], cho thay kha nang
quan ly dong thoi nhiéu hoat dong bay
trong mdi truong thuec té.

Tai Phoenix, dich vu giao hang bang
drone ctia Amazon duoc trién khai tir
nam 2022 trong mod hinh giao hang
chang cudi, tich hop véi hé thong

logistics hién hitu, gitp giam tai cho
giao thong mat dat va rat ngén thoi
gian van chuyén. Trong khi d¢, tai Los
Angeles, chuong trinh phat trién van
tai d6 thi bang phuong tién bay tam
thdp dang dwoc xay dung v6i 10 trinh
tich hgp eVTOL vao hé thong giao
thong do thi giai doan 2025-2030, dudi
su diéu phdi cia FAA.

Ngoai ra, cdic mo hinh dich vu giao
hang bang drone nhu ctia Wing? da
chtmg minh hiéu qua van hanh thuec té,
voi ban kinh phuc vy khoang 5-10 km,
thoi gian giao hang trung binh dudi

10 phut va kha nang xt ly hang nghin
chuyén bay mdi ngay nho tich hop hé
théng QLKLTT va nén tang so [1]. Nhin
chung, m6 hinh Hoa Ky ¢6 vu diém ndi
bat la tinh linh hoat cao, kha nang trién
khai nhanh va thic day d6i méi cong
nghé nho sy tham gia manh mé ctia
khu vue tw nhan. Céc ting dung thuc t€
cho hiéu qua ro rét trong viéc giam thoi
gian van chuyén va t6i vu hda logistics
do thi.

Tuy nhién, han ché chinh la su phu
thudc 16n vao co ché thi truong va mic
dd chép nhan cua xa hoi, dong thoi
thiéu tinh tiéu chuén héa dong bo va
vai tro diéu tiét manh ctia nha nuwdce so
v6éi mo hinh chau Au [3][12]. Diéu nay
c6 th& dan dén su phan manh trong
quan ly va khé khan trong viéc tich
hop hé théng 6 quy mo qudc gia.

3.2. Lién minh chiau Au — mé hinh
chudn héa dya trén riii vo va tich hop
hé thong

Lién minh chau Au (EU - European
Union) ti€p can phat trién KTTT theo
huéng chudn héa va quan ly rui ro,
dudi sy diéu phoi cua Co quan An
toan Hang khong chau Au (EASA —
European Union Aviation Safety Agency);
uu tién xay dung khung phap ly thong
nhat va dam bao mitc dd an toan cao
triede khi mé rong thwong mai [2][11].
M5 hinh dugc trién khai thong qua hé
théng U-Space (hé thong quan ly hoat
dong may bay khong nguoi lai - UAV
— Unmanned Aerial Vehicle), chinh thitic

ap dung tir nam 2023 [2][11], voi ba tru
cOt chinh:

(i) Phin logi hoat dong bay theo mirc Ao
rui ro: Ttr thang 7/2019, EASA da phan
loai hoat dong UAV thanh ba nhém
gomurui ro thdp, khong yéu cau cap
phép phtic tap, rui ro trung binh, yéu
cau danh gia an toan va rui ro cao, 4p
dung tiéu chuan tuong tu hang khong
dan dung [2]. Cach ti€p can nay cho
phép quan ly linh hoat theo mttc d6
rti ro nhung van dam bao kiém soat
an toan theo tiing cap do. Dong thoi,
EASA ban hanh bd tiéu chuan ching
nhan riéng cho eVTOL, theo tiéu chuan
SC-VTOL - Special Condition for VTOL)
[2][5]-

(ii) H¢ thong dich vu U-Space: Bao gom
cac dich vu s6 héa nhw nhan dang tir
xa (Remote ID — Remote Identification),
quan ly khong phan, diéu phdi bay tw
dong va cung cap thong tin thoi gian
thuc. Hé thong nay duoc thiét ké nhuw
mot 16p ha tang s6 tich hop véi quan
ly khong lvu truyén thong (ATM - Air
Traffic Management), ddm bao van hanh
dong thoi nhiéu loai phuong tién bay
trong cung khong gian [2][11].

(iii) Khung tich hop do thi (UAM — Urban
Air Mobility): EU déc biét chui trong tich
hop LAE vao quy hoach d6 thi va ha
tang hién hitu, bao gom quy hoach bai
cat ha canh (vertiport), hanh lang bay
va két ndi voi hé thdng giao thong cong
cong [2][15]. Mot s d6 thi tiéu biéu da
trién khai mo hinh nay.

Paris thiec hién chwong trinh thi

diém taxi bay tir ndm 2021, huéng t6i
phuc vu Olympic Paris 2024, vdi cac
vertiport thtr nghiém va hanh lang bay
eVTOL két néi san bay véi trung tam
thanh phd; du an tap trung vao dam
bao an toan, ki€ém sodt tiéng 6n va nang
cao mtrc d6 chap nhéan xa hoi [5][15].

Hamburg trién khai mé hinh U-Space thi
diém tir ndgm 2020 voi sy tham gia ctia
nhiéu doanh nghiép va co quan quan ly,
tap trung vao quan ly khong luu ty dong
va tich hop dit liéu do thi [2].
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Helsinki trién khai dw an GOF 2.0 (Gulf
of Finland 2.0), thtt nghiém giao hang
bang drone xuyén bién gidi d6 thi, tich
hop voi hé thong U-Space va dit liéu s6
dd thi, cho thay tiém nang két ndi lién
ving ctia LAE [2][11].

Ngoai ra, cac du an trinh dién quy mod
16n trong khudn kho chuong trinh
nghién ctru d6i maéi va hién dai hoa hé
théng quan ly khong luu (ATM — Air
Traffic Management) quy mo 16n ctia
Lién minh chau, Au nhdm kiém ching
kha nang twong tac hé thong va hoan
thién quy dinh phap ly [11]. Tuy nhién,
qua trinh thrwong mai héa tai chau Au
dién ra than trong va gp phai phan
tng xa hoi lién quan dén tiéng 6n, dién
hinh 14 c4c tranh luan vé trién khai taxi
bay tai Paris [5].

Nhin chung, m6 hinh EU ¢ vu diém
ndi bat 1a mic d6 an toan cao, tinh
déng bo va kha nang tich hop vdi hé
théng hang khong hién hitu; cach tiép
can dua trén rui ro giup phan b6 ngudn
luc quan ly hiéu qua va giam thiéu
xung dot khong gian bay [2][11].

Tuy nhién, han ché chinh la t6c d6
thuwong mai hda cham do yéu cau tiéu
chuan héa nghiém ngat, quy trinh phé
duyét phtic tap va chi phi tuan thu cao
déi véi doanh nghiép [5][15]. Diéu nay
¢ thé lam giam tinh linh hoat va kha
ndng ddi maéi trong giai doan dau phat
trién. So véi Hoa Ky, m6 hinh EU phu
hop hon véi cac qudc gia vu tién an
toan va quan ly tap trung, nhung can
duoc diéu chinh d¢€ tranh tro thanh rao
can déi véi d6i mai cong nghé va phat
trién thi truong.

3.3. Trung Quéc — mo hinh nha nudc
ddn dit va trién khai quy mo lon
Trung Qudc la qudc gia trién khai kinh
t& tam thdp véi toc dd nhanh nhat
hién nay, théng qua cach tiép can nha
nudc dan dat va tich hop chién luoc

0 cap qudc gia; KTTT dugc coi 1a mot
nganh kinh t& chién lwoc, duoc thuc
ddy thong qua quy hoach, dau tw cong
va diéu phoi tap trung [1][4]. Gan 30
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Minh hog mé hinh siéu dé thi thé hé mdi - cdu trac da cuc/trung tam

tinh, thanh phé da dua kinh t€ tam
thap vao bdo cdo cong tac ndm 2024;
thang 12/2024, Cuc Phat trién Kinh t&
tam thdp duoc thanh lap truc thudc

Uy ban Cai cach va Phét trién Quéc gia
(NDRC) d€ diéu phdi chién luoc va quy
hoach trung — dai han [4].

M6 hinh duoc trién khai diea trén ba
tru ¢t chinh: (i) Quy hoach khong gian
tam thap cdp qudc gia va dia phuong:
dua kinh t& tam thdp vao chién lugc
phat trién kinh t€ méi, dong thoi phan
cap cho cac dia phuong (dac biét la cac
thanh phd 16n) xay dung hanh lang
bay, viing thtt nghiém va ban d6 khong
gian bay d6 thi, dong bd vdi quy hoach
do thi, giao thong va cong nghiép;

(ii) Pau tu ha tang va hé sinh thai cong
nghiép: nha nudc déng vai tro chu dao
trong dau tw hé thong bai cat — ha canh
danh cho phuong tién bay thang ding,
diéu phoi khong luu tam thip va ha
tang s8, dong thoi hd tro manh mé cac
doanh nghiép trong nude phat trién
cong nghé Drone va eVTOL, tao ra hé
sinh thai hoan chinh tir san xuét dén
van hanh;

(iii) Hé théng quan ly tap trung va tich
hop dix liéu.

Mt s6°d6 thi dd trién khai thanh cong mo
hinh nay:

(1) Tham Quyén (Shenzhen) la trung
tam phat trién kinh t€ tam thap hang
dau, quy tu 1.730 doanh nghiép KTTT

vo6i san leong dat 96 ty NDT nam 2023,
trong d6 nha san xuat chu luc DJI
chiém khoang 70% thi phéan drone toan
cau voi san lwong gan 2 triéu chiéc nam
2024 [1]. Sau khi ban hanh dao luat
KTTT chuyén biét dau tién cua Trung
Qudc (thang 2/2024), thanh phd da phé
duyét 250 tuyén bay ¢d dinh va 483
diém cat ha canh, ghi nhan 776.000 luot
giao hang bang drone trong ndm 2024
(tdng 27% so voi nam truede) [1]; riéng
Meituan van hanh khoang 30 tuyén

va hoan tat trén 300.000 don hang tai
Tham Quyén [4]. Thanh phd ciing phét
trién van tai hanh khach bang eVTOL:
chuyén bay thtr nghiém lién d6 thi
Tham Quyén — Chu Hai (thdng 4/2024)
rat ngén hanh trinh tir 2 gio di duong
bd xudng con khoang 20 phut, tiét kiém
gan 80% thoi gian [1][7];

(2) Hang Chau (Hangzhou) tién phong
tich hop KTTT véi d6 thi thong minh
qua hanh lang bay tw dong va ting
dung drone trong quan ly d6 thi, giam
sat moi treong va logistics.

(3) Quang Chdu (Guangzhou) trién
khai cac khu thtr nghiém véi nhiéu
doanh nghiép cong nghé, tap trung
phat trién ha tang vertiport va dich vu
van tai hang khong do thi, duoc hd tro
truc ti€p boi chinh quyén dia phuong;
trong d6, EHang da dat c6t moc toan
cau khi mau eVTOL ché khéch ty hanh
EH216-S nhan Chiing chi loai (TC®) va



Chting chi san xudt (PC*) dau tién trén
thé gi6i do CAAC cAp [5].

Nang luc diéu phoi cua Trung Qudc
cting thé hién qua cdc cong cu chinh
sach cu thé: chuan hoa diéu khoan bao
hiém trach nhiém bén thit ba theo co
ché€b6i thuong khong can chiing minh
16i (no-fault) tir thang 4/2024, va thanh
1ap Quy dau tu Kinh t& tam thip vung
Vinh Lén (GBA) quy mo6 300 triéu NDT
(thang 1/2025) d€ dau tu cho 10 - 15
doanh nghiép [1]; nhiéu dia phuong
dat muc tiéu ha tang tham vong, nhu
Tt Xuyén du kién 20 san bay phd thong
va hon 100 diém cat ha cdnh eVTOL
dén nam 2027 [4].

Dinh gid chung: M6 hinh Trung Qudc c6
uu diém noi bat 1a kha nang trién khai
nhanh trén quy md 16n, tinh déng bd cao
gitta quy hoach — ha tang — cong nghé va
mutc do tich hgp manh véi hé thong do6
thi; hiéu qua 10 rét trong logistics, dich
vu cong va quan ly do thi.

Tuy nhién, han ché chinh la su phu
thudc 16n vao nang luc diéu hanh cua
nha nudc va nguodn luc dau tu cong,

¢6 thé lam giam tinh canh tranh va d6i
mdi néu thiéu co ché thi truong; thi
treong tng dung hién van tap trung
vao nong nghiép (riéng drone nong
nghiép da chiém trén 98% tong gio bay
véi khoang 166.700 thiét bi) va con phu
thudc 16n vao chip, linh kién nhap khau
[4]. Dong thoi, qua trinh hinh thanh va
phat trién HTTT cling tao ra cac xung
ddt dan su — qudc phong, thiéu di liéu
3D va van dé chdp nhan xa hoi [5].

3.4. So sdanh cdc mo hinh quéc té va
ham i lya chon cho Viét Nam

Tt ba m6 hinh phat trién KTTT tai Hoa
Ky, Lién minh chau Au va Trung Qudc
cho thay sw khac biét ro rét vé cach tiép
can va co ché€ quan ly. Hoa Ky theo
huéng thi truong va phan quyén, thic
ddy d6i méi nhanh nhung thiéu dong
bo; EU chui trong chuan hoéa va quan ly
rui ro, ddm bao an toan cao nhung trién
khai cham; trong khi Trung Quéc do
nha nuéc dan dat, cho phép phat trién

nhanh va déng bd nhung cé thé han
ché canh tranh.

Chi s6 san sang Taxi bay (ATRI) ndm
2024 ctia KPMG?® cho thay Hoa Ky dan
dau, tiép theo 1a Trung Qudc va cac
nudc phét trién, phan dnh sy khac biét
vé thé ché va nang luc trién khai [15].
Vé ban chét, ba m6 hinh twong ting
véi ba cyc: thi truong (Hoa Ky), chuan
héa — an toan (EU) va nha nudc dan
dat (Trung Qudc) [8][9][10]. Khong cb
mo hinh t6i wu tuyét d6i, ma phu thudc
vao diéu kién tling qudc gia.

Pai vdi Viét Nam, can lia chon mo
hinh lai (hybrid), két hop: vai tro diéu
phoi cia nha nudc, co ché thi truong
dé thuc ddy d6i méi, va khung tiéu
chuan an toan phit hop; dong thoi trién
khai thi diém, phat trién UTM cdp dia
phuong va wu tién ting dung logistics,
dich vu cong.

4. M6 hinh phat trién kinh t€ tam thap
tai Viét Nam

4.1. Quan diém tiép cin

Bai viét dé xuat ti€p can phat trién
KTTT theo hudng tich hop da tang,
trong d6 KTTT dwge xem 1a 16p ha tang
dd thi thit ba bén canh ha tang mat dat
va ha tang s6. M6 hinh dua trén bén
nguyén tac:

(i) tich hop khong gian bay vao quy
hoach dé thi; (ii) két hop quan tri nha
nudc va co ché thi truong; (iii) dam bao
an toan theo phan cap rti ro; (iv) gan
két v6i hé thong nang luong va ha tang
s0. Hé thong KTTT duoc td chike theo
mo hinh mang Iwdi trong khong gian
ba chiéu, cang hang khong tam thap
thiét k& nhu cac nat nang luong thong
minh tich hop sac nhanh, luu trit nang
luong va nguon tai tao [7].

4.2. M6 hinh qudn tri hai cdp: Tinh —
Xda/Phwong

a. Vai tro ciia Trung wong

Trung wong thiét 1ap khung thé ché
quoc gia: (i) Xay dung luat, nghi dinh,
tiéu chuan ky thuat vé quan ly khong
gian bay, cap phép drone/eVTOL, quy
dinh van hanh va an toan; (ii) Ban hanh

chién lwoc va quy hoach tong thé, tich
hop KTTT vao chién lwge qudc gia

va quy hoach hé thong do thi; (iii) Co
ché phéi hop lién nganh dam bao an
ninh qudc gia va an toan bay; (iv) Tiéu
chuan ky thuat qudc gia: UTM, dit liéu
khong gian 3D, an toan bay; (v) Co ché
thi diém, huy dong nguon luc qudc t&
va chuyén giao cong nghé.

b. Vai tro ctia cdp tinh/thanh phd’

Cap tinh git vai tro trung tam trong to
chure va diéu phoi KTTT — cdp c6 du
thdm quyén vé quy hoach, dau tw va
quan ly ha tang [10]:

(i) Quy hoach hanh lang bay va khong
gian tam thap tich hop véi quy hoach
d6 thi-giao thong, xac dinh vuing hoat
dong va vung han ché bay, st dung d
liéu khéng gian 3D;

(ii) Xay dung va van hanh hé théng
UTM cép dia phuong, diéu phéi luu
lwong bay theo thoi gian thuc, tich hop
véinén tang d6 thi thong minh;

(iii) Quan ly ha tang nang lwong: Cang
hang khong tam thap dwoc thiét ké nhw
nut nang lwong thong minh, tich hop
tram sac nhanh, luu trit nang luong va
ngudn tai tao;

(iv) K&t ndi nha nudc-tu nhan: thu hat
dau tw, cap phép va xay dung co ché
thi diém (sandbox).

c. Vai tro cua cdp xa/phuong

Cép xa/phuong la “diém van hanh”
trong mang ludi da tang: (i) Quan ly
va van hanh diém cat ha canh quy mo
nho trong khu dan cu, cong trinh cong
cOng; (ii) Trién khai ting dung drone
trong giao hang, giam sat trat tu xay
dung, hd tro y t€khan cdp, dich vu d6
thi thong minh; (iii) Ung pho thién tai
va cttu h§ ctru nan: giam sat khu vuec
nguy hiém, van chuyén vt tw y t&; (iv)
Phoi hop véi cap tinh trong quan ly rai
ro va nang cao tinh chdp nhan xa hoi.

5. Mot s6 goi y 4p dung cho cic thanh
pho tryc thudc Trung wong

5.1. Goi yj dp dung cho Ha Néi

Ha Noi la d6 thi c6 mat d¢ dan cu cao,
hé thong giao thong thuong xuyén
qua tai va chiu tac dong ctia cac rui ro

QUY HOACH PO THI | 63 | 41

<M

CHUYEN D



thién tai nhw ngap lut va bao — nhiing
didc diém tao diéu kién thuéan loi dé
thi diém céc tng dung KTTT, déc biét
trong logistics d6 thi, quan ly khéng
gian va tng pho khan cadp. Mo hinh
trién khai theo 2 cap nén la:

O cép thanh phd, can thiét 1ap cac
hanh lang bay wu tién, trudc mét doc
theo truc song Hong va cac vanh dai

giao thong, dong thoi xay dung trung
tam diéu phoi UTM cdp do thi. Hé
thong bay tam thap nén dwgc bo tri
tai khu viec vanh dai 3-4 va cac dau
méi logistics nhdm t8i wu héa két ndi
khong - bo.

] cép xa/phuong, cac tng dung drone
duoc trién khai truc tiép trong giao
hang, giam sat trat ti xay dung va hd

tro cttu trg khan cip trong cac tinh
huéng ngap lut, qua d6 nang cao hiéu
qua quan ly do thi.

Cac thanh phd truce thude trung wong
md hinh dé xuét c6 tinh kha thi cao
tai bang 2 va bang 3. Tuy nhién, dé
trién khai hiéu qua tai Viét Nam can
giai quyét cac van dé phap ly, dit liéu
khong gian va nang luc quan ly.

D&c diém db thi

Bing 2. Dé xudt phat trién KTTT cho céc thanh phd triee thugc trung wong

Ung dung KTTT uu
tién

Logistics chang cudi;
quan ly do thi; tng
phd thién tai

Logistics toc dd cao;
Du lich théng minh;
logistics; gidm sat MT

Logistics cang bién;
van tai hang hoa

Noéng nghiép thong
minh; cttu tro thién tai

Ha No6i Mat dd cao, GT
qua tai, ngap lut

TP.HCM  Siéu do thi, kinh
t& cao, logistics UAM
phat trién

DaNéng Kinh t& giam, ha
tang dong bo

Hai D6 thi cang bién,

Phong logistics lién
vung

Can Tho  DBSCL, song nudc,
ruirokhi hau

Hué Di san, du lich,

bao ton cao

Du lich thong minh;
giam sat di san; cttu hd

Ha tang trong tam

Hanh lang bay song
Hong; vertiport vanh
dai 3-4;, UTM
Vertiport trung tam;
hanh lang ndi do6;
TOD

Vertiport ven bién;
hanh lang d6 thi-san
bay

Vertiport gan cang;
hanh lang khu CN

Vertiport phan tan;
hanh lang lién viing
Vertiport ngoai vi; hanh
lang kiém soat nghiém

Vai tro tinh/TP

Quy hoach khong
gian bay; UTM; diéu
phdi hé thong

T& chitc mang LAE
quy md 16n; thu hut
doanh nghiép

Thi diém KTTT tich
hop d6 thi thong
minh

Tich hop KTTT véi
logistics cang

Dbiéu phdi KTTT nong
nghiép & khi hau
QH gé'm bao ton; an
toan tiéng 6n

Nguon: Dé xudt ciia tic gid dya trén dic diém hé thong do thi Viét Nam va mo hinh phat trién KTTT.

Bang 3. Phdn logi do thi Viét Nam theo dinh hwong dp dung KTTT

Nhém d6 thi | Pidc diém chinh | Muc tiéu LAE Ung dung wu tién Ha tang trong tam
hinh

Vai tro xa/

phuong

Giao hang drone;
gidm sat XD; cttu
tro

Giao hang; dich
vu do thi thong
minh

Drone du lich,

mdi treong

Giao nhan; gidm
sat khu CN

Drone NN; cttu
tro ngap lut
Drone du lich;
giam sat di tich

Dac biét

Trung  tam
vung

CN-logistics

Di san—du
lich
Sinh thai-NN

Mién  nui-
khé khan

Mat dé rat cao,
GT qua tai

Quy mo6 vita-
16n, lién két vung
Khu CN,
bién, chudi cung

cang

tng

Gia tri van hoa,
bao ton cao

Mat d6 thap, rui
ro khi hau

Dia hinh phtic tap,
HTGT han ché

Giam tai GT, phat
trién giao thong 3D

Logistics & do6 thi
thong minh

T&i wu van tai hang

hoa

Du lich théng minh,
bao ton

NN théng minh,

thich ttng KH
Tang két noi va tiép
can

Logistics

eVTOL; d1ch vu thong
minh

Logistics; giam sat MT;
dich vu cong

Drone van tai; két ndi
cang-kho-KCN

Drone du lich; gidm sat
di tich; MT

Drone NN;
gidm sat MT

cu  tro;

Van chuyén y t& ctu
ho; logistics

Vertiport I6n;  Ha

UTM d6 thi; hanh = TP.HCM

lang ndi d6

Vertiport TB; hanh  Da Néng, HP,

lang lién viing CT

Vertiport gan HP, BaRia-VT
cang; hanh lang
chuyén dung
Vertiport ngoai vi; Hué&, Hoi An
kiém soat nghiém
Vertiport ~ phan Can Tho,
tan; hanh lang LV DBSCL

Ha tang linh hoat; Lao Cai, Dién

diém CHL nho Bién

Nguon: Dé xudt ciia tic gid trén co sé phdn tich ddic diém h¢ thong do thi Vigt Nam va khd ning ting dung KTTT.
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KTTT dang ndi lén nhu mot ha tang
chién lwoc trong phét trién d6 thi thong
minh. D€ trién khai hiéu qua, Viét Nam
can xem xét cac dinh huéng chinh sach
sau:

(i) Hoan thién khung phap ly: quy dinh
quan ly khong gian bay tam thdp, cdp
phép drone/eVTOL, tiéu chuan ky thuat;
stra Luat Hang khong; b sung quy hoach
khong gian tam thap vao Luat Quy hoach
dd thi ndng thon; quy dinh bao hiém

[1]; thé ché xtr ly xung d6t dan su—qudc
phong; hoan thién di liéu khong gian 3D.

(ii) Tich hop vao quy hoach d6 thi: xem
khong gian tam thap va hé thong vertiport
la cdu phan ha tang ky thuat d6 thi, tich
hop trong quy hoach d6 thi cung giao
thong, nang luwong va ha tang so.

(iii) Trao quyén chu déng cho cdp tinh
trong quy hoach va t& chirc hé théng
KTTT; tdng cuong vai tro cdp xa/phuong
trong van hanh va gidm sat thuee dia; thi
diém theo md hinh sandbox.

(iv) Khuyén khich khu vuc tw nhan dau tu
ha tang, cung cap dich vy, phat trién cong
nghé; xay dung hé thong dao tao phi cong,
ky su kiém dinh va nhan lyc van hanh.

(v) Gén KTTT véi chuyén d6i nang luong
xanh: quy hoach déng bd tram sac nhanh,
luu trir nang luwong va ngudn tai tao phan
tan; coi phuong tién bay tam thap nhu
ngudn luc linh hoat cta hé thong dién va
cong cu tang kha nang chong chiu khan
cap [7].

(vi) Pam bao an toan: xay dung co ché&
quan ly rui ro, ki€m soat tiéng 6n, bao
vé dit liéu va nang cao nhan thttc cong

dong, tao su dong thudn trong trién khai.

KTTT la linh vite m6i nhung cé tiém nang
16n trong nang cao hiéu qua van hanh d6
thi va thuc ddy tang truong kinh t€. Viét
Nam diing triede co hdi dinh hinh sém mo
hinh quan tri phtt hop — khéng chi hoc
hoi ttr cdc nudce di trede ma con ¢d thé tao
ra huéng tiép can sdng tao phu hop diéu
kién thyec tién trong nudc.

TAI LIEU THAM KHAO

[1] Chung, K. (2025). Promoting low-altitude economy in Shenzhen and the
United States (Information Note IN10/2025). Research Office, Legislative
Council Secretariat, Hong Kong.

[2] European Union Aviation Safety Agency (EASA). (2023). U-Space Regulatory
Framework and Its Implementation in High-Density Urban Air Mobility.
Cologne: EASA Publications.

[3] Federal Aviation Administration (FAA). (2024). Integration of Powered-Lift
Aircraft: Final Rule for Commercial Urban Air Mobility and Pilot Certification
Standards. Washington, D.C.: U.S. Department of Transportation.

[4] Kong, T. Y. (2026). Taking Off: The Rapid Rise of China's Low-Altitude Economy
(EAI Background Brief No. 1874). East Asian Institute, National University of
Singapore.

[5] Hong Kong Aviation Industry Association (HKAIA). (2025). From Hong Kong

to the World: An Interim Research Report on the Low-Altitude Economy. Hong
Kong: HKAIA Research Division.

[6] Morgan Stanley Research. (2024). Electric Vertical Take-Off and Landing
(eVTOL) and Urban Air Mobility: Total Addressable Market Update and 2050
Global Forecasts. New York: Morgan Stanley.

[7] Yang, S., Hui, H., Wang, H., & Song, Y. (2025). Low-altitude economy is coming:
How to develop new-type power system. The Innovation Energy, 2(3), 100088.

[8] Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration
processes. Research Policy, 31(8-9), 1257-1274.

[9] Markard, J., Raven, R., & Truffer, B. (2012). Sustainability transitions: An
emerging field. Research Policy, 41(6), 955-967.

[10] Hooghe, L., & Marks, G. (2003). Unraveling the central state. American Political
Science Review, 97(2), 233-243.

[17] SESAR Joint Undertaking. (2020). U-Space Blueprint.
[12] NASA. (2015-2023). UTM Concept of Operations.

[13] DESTINATION 2050. (2025). A Route to Net Zero European Aviation. Brussels:
A4E, ACI EUROPE, ASD, CANSO, ERA.

[14] Legislative Council of the Hong Kong SAR. (2025). List of 38 Low-Altitude
Economy Regulatory Sandbox Pilot Projects. Hong Kong.

[15] KPMG. (2024). Air Taxi Readiness Index 2024: Assessing the Preparedness of 60
Territories. Aviation 2030 Series. KPMG International.

CHU THiCH

(1) Nguyén phé Cuc Truéng Cuc Phdt trién dé thi, B6 Xdy dung

(2) eVTOL khdc vdi mdy bay truc thdng truyén théng & ché sit dung nhiéu rotor dién
nho thay vi déng co dét trong, giup giam tiéng 6n, giadm phdt thdi va chi phi vdn
hanh thap hon. Bdy la nén tang céng nghé cét l6i cua taxi bay do6 thi (Urban Air
Mobility — UAM) va dugc coi la phuong tién chd luc cua kinh té€ tam thdp trong

tuong lai
(3)  Wing la céng ty céng nghé thudc Alphabet céng ty me cta Google, chuyén vé
dich vu giao hang bdng drone - mdy bay khéng ngudi lGi

(4) TC (Type Certificate- ching chi loai): Xdc nhdn rdng thiét ké ciia mét loai phuong
tién bay ddp ung day du cdc tiéu chudn an toan, ky thudt va bay cba cd quan
hang khéng cé thdm quyén. Béy la diéu kién bdt budc trudc khi mét méu phuong

tién dugc phép sdan xuat hang logt va dua vao khai thdc thuong mai.

(5) PC (Production Certificate - Chiing chi san xudt): Xdac nhdn rdng ddy chuyén san
xudt cia nha mdy ddp ung cdc tiéu chudn chdt lugng dé tao ra sén phdm dong

nhdt, an toan theo dung thiét ké da dugc phé duyét trong TC

(6) KPMG la t6 churc déc ldp, khdng thudc sé hitu cua bdt ky ca nhdn hay tdp doan
nao. KPMG hoat déng theo mé hinh mang ludi cdc céng ty thanh vién déc lap.
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