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TOM TAT:

Nghién cttu dé xuat nén tdng cho thué 6 t6 ting dung blockchain va hgp dong thong minh nhim

khic phuc han ch€ clia md hinh truyén thdng nhu quy trinh thii cong. Hé thdng cho phép x4c thuc

danh tinh phi tip trung, tw ddng héa giao dich, d@m bio toan ven dit licu. Cd ché€ quan 1y, ki€ém soat

truy cap va hgp ddng thong minh gidp ngin ngira gian lan, bio vé quyén riéng tu va loai bd trung

gian. K&t qud cho thay nén tdng gép phan gidm rdi ro, ting niém tin gita cic bén.
Tu khéa: blockchain, hgp dﬁng thong minh, thué xe, bdo hi€m thué xe 6 t6.

1. Dit van dé

Trong bdi cinh chuyén ddi s§ toan cau va sy
phit trién manh mé cla cong nghé nhu Al
blockchain, Viét Nam dang tich cyc trién khai
Chié€n lugc qudc gia vé blockchain dén nam 2030
theo Quyét dinh s& 1236/QP-TTg (Thd tudng
Chinh pht, 2024). Song hanh véi xu th€ nay, theo
bdo cdo nghién cttu cia Mordor Intelligence, nim
2021 thi trudng cho thué 6 to ty 1ai tai Viét Nam
dang buing nd, du ki€n dat 884,71 trieu USD vao
nim 2027 vé6i tdc d6 ting trudng kép hang nim
13,82% (Doanh Nhan Viét Nam, 2023). Mo hinh
"thué thay vi mua" ngay cang phd bi€n, dic biét tai
cac do thi 16n, nhg sy linh hoat va tién 1gi. Tuy
nhién, van ton tai nhiéu han ché&, dién hinh nhw quy
trinh ky k&t hop dong thi cong dé din dén tranh
chap, chim tré thanh todn va khé khin trong xi 1y
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thiét hai tai sdn. Nhitng bt cAp nay 1am gidm tinh
minh bach va do tin cay giira cic bén.

Nhim gidi quy€t van dé trén, nhém dé xudt nén
tdng “T6i uu hda dich vu cho thué xe 6 to biang hgp
ddng thong minh trén nén tdng Blockchain”. V&i
muc ti€u xay dung mo hinh hién dai, tng dung hgp
ddng thong minh (smart contract) d& tu dong hoa,
minh bach héa va ting cudng an toan cho quy trinh
giao dich thué - trd xe. Blockchain khong chi loai
bé cac khiu trung gian, ddm bao tinh bt bién cla
dit liéu ma con hd trg x& 1y rdi ro nhanh chéng,
cong bing, gidp cling ¢d niém tin giita cic bén, thic
ddy thi trudng phét trién bén vitng.

2. Co's6 1y thuyét

2.1. Ly thuyét blockchain

Trong linh vuc cho thué xe, cong nghé
blockchain cho phép chli xe va ngudi thué ky két
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hgp dong thong minh sau khi dugc x4c thyc trén hé
thong. Cac hgp dong nay tu dong thuc thi cdc diéu
khodn di dinh, déng vai trd nhu phién bdn sd héa
clia hgp ddng truyén thong.

Viéc ting dung blockchain trong c4dc nén ting
cho thué phi tp trung (DApp) gidp loai bd trung
gian, gidm chi phi hoa hong va ddm bdo giao dich
ngang hang dién ra minh bach, an toan (Garcia-
Moreno et al., 2022). Thyc thi hgp dong thong minh
thudng dua trén Ethereum, st dung cong cu nhu
Ganache dé€ kiém thtf, tuy nhién chi ti€t k§ thuat va
ngdn ngit 1ap trinh hop déng chua duge 1am ro.
Volvero (2022) 1a mdt vi du tiéu biéu, két néi truc
ti€p chl xe va ngudi thué, tich hgp bdo hiém va hgp
ddng thong minh khdi tao tw dong. Tuy nhién, hé
thdng chua cong bd rd ha tang blockchain va co ché
van hanh. Nhin chung, blockchain dugc danh gia la
gidi phdp tiém ning ning cao dd tin ciy trong giao
dich cho thué xe.

2.2. Hop dong thong minh

Hogp ddng thong minh 1a mot chuong trinh mdy
tinh tu thuc thi, duge Iuu trit trén blockchain, c¢é kha
ning ty dong thyc hién cdc diéu khodn da thda
thudn truSe khi cac diéu kién nhat dinh dugc ddp
tng. Khic v6i hgp dong truyén thdng cin bén trung
gian nhu ngin hang hay luat su, hgp dong thong
minh hoat ddng dya trén ma 1ap trinh va dugc trién
khai minh bach trén mang phi tdp trung nhu
Ethereum, gitip tiét kiém chi phi, rit ngin thdi gian
va ting tinh tin cdy (IBM, 2024).

Kh4i niém nay dugc dé xuit 1an dau bsi Nick
Szabo vao ndm 1994 nhu mot phuong thitc thuc thi
céc thda thudn phap ly dudi dang giao thitc k¥ thuat
s6 (Investopedia, 2024). Trén nén tdng Ethereum,
hogp ddng thong minh dugc viét bing ngodn ngit 1ap
trinh Solidity va chay trén Ethereum Virtual
Machine (EVM), cho phép trién khai c4c ting dung
phi tip trung (DApps) nhu tai chinh phi tp trung
(DeFi), token khong thé thay thé (NFT) va céc to
chiic tu tri phi tap trung (DAO) (Chainlink, 2024).

2.3. Ethereum va gas

2.3.1. Ethereum

Ethereum 14 mot nén tdng blockchain ma ngudn

md, phi tap trung, dugc thiét k& d€ cho phép xay
dung va trién khai cdc tng dung phi tip trung
(DApps) thong qua cic hgp dong thong minh.
Khong giong nhu Bitcoin - chii y&u chi phuc vu muc
dich thanh todn - Ethereum cho phép nguGi dung
tao ra cdc logic 1ap trinh thy chinh dudc thyc thi ty
dong ma khong can bén tht ba trung gian
(Ethereum.org, 2024).

Ethereum dudc Vitalik Buterin dé xudt vio nim
2013 va chinh thifc ra mit vao nim 2015. Piém ndi
bat nhit cta Ethereum 13 Ethereum Virtual
Machine (EVM) - moi trudng tinh todn phi tap
trung cho phép chay ma hgp ddng thong minh trén
toan bd hé thong mang Ethereum (Antonopoulos
and Wood, 2018). Pon vi tién t& gdc clia nén ting
nay la Ether (ETH), dugc ding d€ thanh todn phi
giao dich (gas fee), stake, hodc st dung trong cdc
tng dung DeFi, NFT, DAO...

2.3.2. Gas

Gas 1a don vi do ludng tai nguyén tinh todn cin
thi€t dé thuc hién céc thao tic trén mang Ethereum
- vi du nhu gtti ETH, trién khai hdp dong thong
minh hozc goi haim trong DApp. Mdi giao dich déu
can mot lugng gas d€ dugc xit Iy va ngudi diing can
trd phi gas (gas fee) bing ETH d€ bu dip chi phi
cho cac validator (Ethereum.org, 2024).

2.4. Bdo hiém thué xe 6 to

B4o hi€m thué xe 6 to 1a thanh phin thiét y&u
trong hé sinh thdi dich vu vin tdi chia sé, dic biét
trong boi canh phdt trién manh mé ctia nén kinh t&
chia sé tai cac do thi 16n. Pay 1a loai bdo hiém
ngin han va mang tinh bdt budc theo quy dinh
phép luit, nhim ddm bdo quyén 1¢i tai chinh va
phdp 1y gitta ngudi thué, chd xe va cong ty bdo
hiém, tir 46 gia ting niém tin trong hoat dong cho
thué xe tu lai.

Céc bén lién quan trong hgp dong bio hi€m
gdm ngudi thué xe (ngudi st dung phuong tién),
chti xe (bén cho thué) va cong ty bao hi€m (don vi
cung cap dich vu va chi trd bdi thudng), véi quyén
lgi va nghia vu dudc quy dinh rd rang trong hop
ddng bao hiém va hgp ddng thué xe (BonBonCar,
2024). Phi bio hiém bao gébm phi bit budc trich
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nhiém dan su theo quy dinh phdp luat va cic gobi
b4o hiém t nguyén véi midc phi da dang tuy theo
quyén Igi nhu bio hi€ém tai nan, bdo hi€ém stia chita,
bdo hi€ém tdn thit dong co,... (BonBonCar, 2024).
Miic khau trir phd bi€n khodng 2 triéu ddng/vu,
ngudi thué chiu chi phi nay trudc khi bdo hiém
thanh todn phin con lai.

Véi quyén 1¢i va nghia vu, ngudi thué xe dugc
bdo vé trudc rui ro phdt sinh trong qué trinh st
dung, bao gdbm chi phi bdi thudng thiét hai cho bén
thit ba va stra chita xe do va cham, nhung phai dip
ting diéu kién hgp phdp va thong bao thiét hai ding
quy dinh d€ dugc bdi thudng. Chii xe c6 trich
nhiém mua bao hiém hop 1&, cung cAp chiing tir bdo
hiém cho ngudi thué va phdi hgp gidi quyét tranh
chap (VNI, 2024).

B4o hi€m déng vai tro trung gian quan trong
trong gidm thi€u xung ddt va rdi ro tai chinh, gép
phin minh bach héa va ning cao dd tin cay trong
hoat dong cho thué xe, dong thdi 12 yéu cau phép 1y
bit budc theo céc nghi dinh nhu Nghi dinh s&
03/2021/ND-CP va Nghi dinh s& 168/2024/ND-CP,

Hinh 1: M6 hinh hé théng thué - trd xe

nhiim ddm bdo van hanh an toan, hgp phédp va hiéu
qué md hinh kinh doanh thué xe ty 14i tai Viét Nam
(Green Future, 2025).

3. K&t qua va thio luan

3.1. Kién triic h¢ thong

Kién tric nay dva trén cong nghé blockchain,
ndi luu trit toan bd dit liéu lién quan dén giao dich
va hgp déng thong minh. Mot ng dung phi tip
trung (DApp) cung cAp giao dién ngudi ding § phia
frontend, trong khi cic giao thic dudc trién khai &
backend. Hé thdng bao gdm cédc thanh phan dudc
mo td nhu Hinh 1.

Ngudi thué: 12 bén c6 nhu ciu st dung phuong
tién va tham gia vao hé thong. Ngudi thué sé ding
ky tai khodn va lién k&t vi blockchain trén DApp,
giti yéu ciu thué phuong tién, va thanh todn khodn
dat coc qua smart contract. Sau khi dugc xac thuc,
ngudi thué d&n Rental Station dé nhan xe va tra xe
sau khi hé&t thai gian thué. N&u c6 phét sinh phi bdi
thudng, ngudi thué sé yéu cau va thanh todan khodn
con lai theo danh gia.

DAPP: 12 nén tdng phi tap trung trung gian thuc
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Nguon: Pé xudt ciia nhém tdc gid
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hién xdc thuc, xi 1y giao dich va thyc thi smart
contract. DApp xt 1y dang ky ngudi dung, tuong tic
v6i Trust Authority dé xdc minh danh tinh, hién thi
xe ¢6 sidn sau khi dugc x4c nhan va ddm bdo minh
bach toan bd ludng giao dich tir dit coc d&€n thanh
todn con lai.

Trust Authority: 1a ¢c6 quan trung gian dang tin
ciy, déng vai trd x4c thuc va cAp danh tinh cho cic
bén tham gia. TA cip thong tin x4c thuc cho DApp
sau khi ngui diing diang ky, va xdc nhan cudi cling
cho phép ngudi thué dugc nhéan xe tai tram.

Rental_ Station: 12 ndi ti€p nhan va ban giao
phuong tién, dong vai trd quan trong trong viéc két
ndi vat Iy gilta cdc bén tham gia. Sau khi chi xe
ding ky phuong tién vd mang xe dé&n tram,
Rental_Station chiu trach nhiém ki€m tra va bo
quan xe. Khi nguti thué hoan thanh cac budc xac
thuc va thanh todn, Rental_Station xdc minh thdong
tin @& cho phép ngudi thué nhin xe. Sau khi thdi
gian thué két thic, ngudi thué trd xe vé va tram sé&

ph6i hgp véi bén thim dinh d€ danh gid tinh trang
thuc t&€ clia phuong tién.

Cht thué: 12 ngudi cung cip phuong tién cho
hé thong. Chi xe sé& ding ky tai khodn va khai
béo thong tin phuong ti€n trén DApp, sau d6 mang
xe d€n tram Rental_Station d€ giao xe. Khi ngudi
thué hoan tit dit coc, chi xe nhian dugc khodn
tién dit coc thong qua hgp dong thong minh. N&u
khong phét sinh thiét hai, chii xe ti€p tuc nhan
khodn tién con lai sau khi ngudi thué hoan tit viéc
thanh todn.

Bén thim dinh thiét hai: 12 t8 chifc trung 1ap c6
vai tro0 xdc minh thong tin va ddnh gid mdc do hu
hai clia xe sau khi trd. Ban diu, ho cung cap thong
tin va dudc hé thong xéc thyc. Khi ngudi thué tra
xe, bén thAm dinh thyc hién kiém tra thyc €, tr d6
dua ra danh gid thiét hai. Dya trén k&t qua nay, ho
glii yéu cau tinh phi d€n hé théng DApp d€ ngudi
thué thanh todn phan con lai néu c6.

3.2. Flow giao di¢n nguoi dung

Hinh 2: User Flow mé td quy trinh liong tac gilia ngudi ding va hé théng Dapp
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3.2.1. DO’ vdi nguoi thué xe

Budc 1: Ngudi dung truy cap vao trang web thuc
hién k&t ndi d&n vi, Dapp nhan dia chi vi va xdc
dinh vai trd cia ngudi dung.

Budc 2: Truy cip va trang Rent Car d€ xem xe
¢6 sin, Xe dugc hién thi tif smart contract, bao gdm:
tén xe, trang thai, gid thué/ngay, phi bio hi€ém.

Bu6c 3: Ngudi thué chon xe, nhap s6 ngay thué
sau d6 xac nhan thué xe va dit coc.

Budc 4: Sau khi trd xe, xdc nhdn trd xe va tién
hanh thanh todn phan con lai.

3.2.2. B6i vdi chii xe

Bu6c 1: KEtndi vi xdc nhan quyén sd hitu xe.

Budc 2: Bang ky cho thué xe, nhdp thdng tin xe
sau d6 ding ky thong tin vao smart contract va trd
phi giao dich.

Bu6c 3: Theo doi thdng tin giao dich va véi
mdi xe chi xe c6 th€ xdc nhian dia trd xe
(confirmReturn).

3.2.4. Bén thdm dinh thi¢t hai

Budc 1: Bén thim dinh thiét hai dudc thém vao
hé thong trudc (cd dinh dia chi vi)

Budc 2: Sau khi xe dudc tra, bén thAim dinh md
trang theo ddi cac yéu cau & trang riéng biét.

Bu6c 3: Sau nghiép vu ddnh gid thiét hai ti€n
hanh chon xe va nhap phi bdi thudng.

Bu6c 4: Sau khi xdc nhan thong tin bdi thudng
xdc nhan giao dich va luu vao lich su.

3.3. Trién khai

3.3.1. Tinh hudng 1: Khdch thué trd xe ding han

M0 ta: Ngudi thué st dung xe da thdi gian da
ding ky va hoan trd ding han.

Quy trinh k¥ thuat: Hé thdng xac nhan thdi gian
thué phit hop. Phi thué con lai dugc thanh todn day
dd. Xe dugc cap nhat trang thdi sin sang. Tién bdo
hi€ém dugc hoan trd néu khong phat sinh su cd.

3.3.2. Tinh huéng 2: Khdch thué trd xe sém

Mo td: Ngudi thué trd xe trudc thoi gian da
dang ky.

Quy trinh k§ thuat: Hé th&ng ghi nhin thdi gian
trd thuc t€. Phi thué dudc tinh lai theo thdi gian st
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dung. S6 tién du c6 thé dugc hoan lai. Trang thdi
xe dugc cap nhit va xit 1y bdo hiém theo quy dinh.

3.3.3. Tinh hudng 3: Khdch thué tra xe tré han

MBb t4 tinh huéng: Ngudi thué khong tra xe ding
thoi gian da thda thuin. Hé thong ghi nhan thdi
diém tra xe thuc t&€ muon hon so véi han dinh trong
hgp dong.

Quy trinh k§ thuat: Phi thué tuong Ung vdi
nhitng ngay tré s& dudc tinh cao hon so v6i mifc phi
théa thuin ban dau, dugc xem nhu mdt hinh thifc xi
phat. Khoan phu phi nay dugc cong vao tdng chi
phi thué. Ngudi thué phai hoan tit toan bo khodn
thanh todn thi hgp dong méi dugc két thic va gidi
phéng tién cho cdc bén lién quan.

3.3.4. Tinh hudng 4: Khdch thué trd xe trong tinh
trang hu hai

Mb t4 tinh hudng: T6i thdi gian trd xe, ngudi
thué trd xe trong tinh trang tai nan hodc hu hai
tai san.

Quy trinh k§ thuat: Bén cho thué bdo cdo thiét
hai xe qua cdc ham, tao su kién trén blockchain
cong khai. Bén bdo hiém sé& thim dinh t6n that va
bdo cdo tdng tién thiét hai. Khoin bdi thudng bio
hi€m dudc thém vio sd tién bén thué phai trd. Sau
khi thanh todn diéu chinh, hgp dong két thic va chii
xe nhan du tién.

3.3.5. Tinh huéng 5: Khdch thué hity hop dong.

M0 t4 tinh hudng: Khi thué tién hanh hdy hgp
ddng thué xe, ho s& mat khodn tién dit coc nhu bdi
thudng cho bén thué.

Quy trinh k¥ thuat: Sau khi hgp dong dugc ky
ké&t, bén thué goi ham hity hgp ddng, thay ddi trang
thai hgp dong thanh "khong con hiéu luc" két thiic
hop dong. Pong thdi, tién dit coc s& dudgc tu dong
chuyén vio vi ctia bén cho thué.

4. K&t luan va khuyé&n nghi

Nghién citu nay dé xudt mot hé thdng cho thué
phuong tién ng dung cong nghé blockchain nhim
cdi thién quy trinh truyén thong thong qua tinh
minh bach, bdo mait va phi tap trung. Hop dong
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thong minh dugc s dung dé tuw dong héa cic bude
nhu ky két, thanh todn va xdc minh. Viéc tich hop
cdc bén xdc thuc uy tin gidp gidm rai ro gian lan,
ddng thdi nén tdng nguyén mau cho thdy tinh kha
thi cda mo hinh.

Tuy nhién, hé thdng hién mdi chay trén mang
Ethereum c4 nhan, chua ki€m chitng kha ning mé
rong trén blockchain cong khai. Viéc phu thudc
vao bén xdc thyc tao ra mic do tip trung nhat
dinh, can nghién ctu cdc gidi phap xdc minh phi

Taitro:

tdp trung. Ngoai ra, rao cdn cdng nghé tir phia
ngudi ding doi hdi ting cudng phd cip kién thifc
va cai thién trdi nghiém giao dién.

Dinh huéng tuong lai bao gdm tich hgp co quan
quan ly dé€ ning cao tinh phdp ly, tng dung hoc
mdy trong du dodn bdo tri va tdi uu van hanh.
Nghién cttu khing dinh tiém ning ctia blockchain
trong tdi cau tric hoat dong cho thué xe, mé ra
huéng phat trién bén vitng, an toan va 1ay ngudi

dinglam trung tam M

Nghién citu duoc tai tro béi Truong Pai hoc Kinh té - Ludt, Pai hoc Quoc gia Thanh phé” Ho Chi Minh.
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BLOCKCHAIN-ENABLED SMART CONTRACTS
FOR OPTIMIZING CAR RENTAL SERVICES
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ABSTRACT:

This study proposes a blockchain-based car rental platform that leverages smart contracts to
overcome the limitations of traditional rental models, particularly their reliance on manual
processes. The platform incorporates decentralized identity verification, automated transactions,
and secure data management to enhance efficiency and transparency. By integrating access

control mechanisms and smart contracts, the system strengthens fraud prevention, safeguards user

privacy, and reduces dependence on intermediaries. The findings indicate that the proposed
platform not only minimizes operational risks but also fosters greater trust among stakeholders,
offering a more secure and reliable framework for the car rental industry.

Keywords: blockchain, smart contract, car rental, rental car insurance.
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