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TOM TAT

Viéc nghién cu va phat trién cac ngudn nang lugng sach dé dan thay thé
nguon nhién liéu héa thach gop phan giam thai 6 nhiém mai truong la mot xu
thé tat yéu. Dac biét ngudn nang lugng thay thé dau ma sir dung cho céc phuang
tién giao thong van tai. Ngay nay, phat trién xe dién da nhanh chéng dugc nhiéu
qudc gia chu trong. Day dugc coi la gidi phap hiéu qud trong viéc dam béo an
ninh nang lugng va cc van dé moi trudng. Tai Viét Nam, s6 lugng cac phuong
tién dong co dot trong rat I6n, cac chinh sach ho trg xe dién, co sé ha tang chua
hoan thién nén viéc chuyén déi sang st dung xe dién thuc su 1 van dé I6n va
phiic tap. Hién nay chua c nghién ctiu nao toan dién vé tinh hinh va xu thé phat
trién cda xe dién tai Viét Nam. Bai bao nay trinh bay thuc trang phat trién 6 0 tai
Viét Nam va cac yéu t6 tac dong dén su phat trién xe dién qua hoi thao chuyén
gia, dé xudt gidi phap lau dai thong qua bai hoc tir cdc qudc gia nhu Thai Lan,
Indonesia.

Tir khoa: Néng lugng sach, xe dién, an ninh ndng lugng, Viét Nam.

ABSTRACT

The research and development of clean energy sources to gradually replace
fossil fuel sources and contribute to reducing environmental pollution is an
inevitable trend. Specifically, an alternative energy source that uses petroleum as
amode of transportation. Today, the development of electric vehicles has quickly
been the focus of many countries. This is considered an effective solution to
ensure energy security and environmental problems. In Vietnam, the number of
internal combustion engine vehicles is very large, the policies to support electric
vehicles are not complete, and the infrastructure is not yet ready, so the
transition to using electric vehicles is really a big and complicated problem.
Currently, there is no comprehensive study on the situation and development
trend of electric vehicles in Vietnam. In this article, we present the current status
of automobile development in Vietnam and the factors affecting the
development of electric vehicles through an expert workshop, proposing long-
term solutions through experiences from countries such as Thailand and
Indonesia.

Keywords: Clean energy sources, electric vehicle, innsuring energy security,
Vietnam.
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1. SO LUGC TiNH HiNH XE PIEN TREN THE GIOI

Nganh 6 t6 la mot trong nhitng nganh mai nhon déng
g6p 16n vao téng sadn pham quéc ndi (GDP) clia cac nudc
san xuat O t6 trén thé gidi vai 3,25% GDP clia My, 5% GDP
cta Trung Quéc, 4% GDP cla Buc va 12% GDP cua Thai
Lan. D&i véi Viet Nam, 1a quéc gia dang phat trién [1],
nganh 6 t6 cling chiém t&i 3% GDP ca nudc. Chinh vi ly do
nay, chinh phd cac nudc luén chi trong dau tu va phat
trién nganh 6 té. Cac hiép dinh thuong mai tu trudc dén
nay luén cé nhiing ngoai lé danh cho nganh 6 té nham bao
vé nganh trudc stc ép canh tranh ti cdc nudc trén thé gidi,
ngoai tru hiép dinh thuong mai hang héa ASEAN (ATIGA)
va co thé Ia Hiép dinh thuong mai tu do Viét Nam-EU
(EVFTA). Mac du tang trudng tiéu thu xe trong nudc la diéu
dé dang nhan thay nhung nganh 6 t6 Viét Nam ciing chiu
su anh hudng 16n trudc nhiing thay ddi chung clia nganh
trén thé gidi. Dac biét 1a 6 t6 dién dang trd 1én phé bién,
trong d6 hé théng tu lai cling dang dugc dau tu phat trién
manh mé. Xe dién phat trién sé gidm su phu thudc vao dau
mé va cdi thién mdi trudng, gidm phat thai gay hiéu ung
nha kinh [2-4].

Na Uy la qudc gia c6 ti I& dau tu thi trudng xe dién cao
va xe dién chiém hon mot ndra thi trudng 6 t6 clia nudc nay,
Na Uy cam két dén nam 2030 khong st dung xe dong co
dét trong [5]. Mot ly do quan trong ly gidi cho su phét trién
nhanh chéng cla xe dién & Na Uy la cac chinh sach quéc
gia ludn khuyén khich phét trién xe dién va cac uu dai thu
huat khach hang tur nhiéu khia canh khac nhau [6]. Ngoai ra
dé thuc day xe dién mét cach hiéu qua, cac quéc gia trén
thé gidi da dua ra nhiéu bién phéap khuyén khich bang viéc
thay déi cac chinh sach véi uu dai danh riéng cho céc
doanh nghiép san xuat, kinh doanh linh vuc xe dién, chdng
han nhu: Na Uy [6], Trung Quéc [8], Nhat Ban [9], Hoa Ky
[10], Buc [11], Lithuania [12], Ao[13]. Su trdi ngugc vé chinh
sach gilta cac quéc gia khac nhau ciing da anh hudng
khéng nhé dén sé lugng xe dién xuat nhap khau trén thé
gidi. Trong nghién ctu [7] so sanh cac chinh sach lién quan
dén xe dién & Nhat Ban, Hoa Ky va Chau Au tu khia canh hé
trg tai chinh, ky thuat va co s& ha tang.

Thai Lan la mot trong nhitng nuéc & Pong Nam A c6
tiém luc phat trién xe dién 16n nhat trong khu vuc, véi su
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tang manh cla ca xe dién hai banh, xe Hybrid va xe 6 t6
thuan dién. Day cling la chinh sach ctia chinh phi Thai Lan
giup giam phat thai ra méi trudng [14-16]. Chinh phu Thai
Lan dat muc tiéu dat 1,2 triéu xe dién vao nam 2036, tién
hanh gidm thué 8 nam va 0% d6i véi thué nhap khau cho
cac linh vuc lién quan dén xe dién [17].

Sé lwgng xe dién ban trong nam 2020 So sanh véi 2019
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Hinh 1. Céc quéc gia di dau vé phat trién xe dién (Nguon: https://www.ev-
volumes.com, ndam 2020)
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Hinh 2. Xu hudng xe dién toan cau tir 2015-2030 (Nguén: Frost & Sullivan)

Hinh 2 thé hién xu hudng cda thi trudng xe dién dén
nam 2030. Nhin chung xe dién sé la xu thé trong tuong lai
gan. Tuy san lugng xe 6 t6 toan cau bi sut giam trong nam
2019, 2020 do anh hudng clia dich Covid-19, tuy nhién
trong vong 10 nam tdi thi cht yéu van sir dung xe dung
dong co dot trong. Song song véi d6 cac loai xe dién dan
chiém linh thi trudng dac biét la dong xe HEV (Hybrid
electric vehicle).
2. THUC TRANG CAC YEU TO ANH HUGNG TGI1 SU PHAT
TRIEN XE DIEN TAI VIET NAM

Vi dan s6 hon 98 triéu ngudi, khoang mot nira dan sé
Viét Nam s& h{u xe mdy, trong khi ty 1&é s& hau 6 t6 la
23/1000 ngudi. Cac thanh phé 16n nhu Ha Néi, TP. H6 Chi
Minh da c6 sy gia tang 6 nhiém va tdc nghén, tham chi da
nhiéu lan xép hang cao vé muc d6 6 nhiém trén toan cau.
Mot cudc khdo sat clia T chiic do ludng chat lugng khéng
khi thé gidi (IQAir) da liét ké Viét Nam la qudc gia 6 nhiém
thi 15 trén thé gidi [18]. Tat ca cac nudc déu thiét lap muc
tiéu giam khi thai CO, hodc trung hoa cac bon va viéc phat
trién xe dién 1a moét trong cac bién phap hiiu hiéu. Viét Nam
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dat muc tiéu thap hon cac nudc la 9%, trong khi d6 Thai
Lan la 20%, Indonesia la 29%.

The number of HEV& PHEV and BEV from 2017-2020
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Hinh 3. S6 lugng tiéu thu xe HEV, PHEV va BEV tai Thdi Lan tir 2017 dén 2020
(Ngudn: Thailand Automotive Institute)

Theo do, s6 lugng xe dang ky méi dugc phan loai theo
loai nhién liéu (tuc la xang, hybrid va plug-in hybrid va xe
chay pin) ké ti thang 8 ndm 2017. TU ndm 2017 dén nam
2020, s6 lugng xe Hybrid loai khong sac (HEV) va xe Hybrid
c6 sac (PHEV) da tang 440%: s6 lugng HEV va PHEV la 5976
vao thang 12 nam 2017 va tang Ién 26.480 vao thang 10
nam 2020. Tuong tu, s6 lugng dang ky xe thuan dién (BEV)
& Thai Lan da tang rat nhiéu tir 64 don vi vao nam 2017 lén
2509 don vi vao nam 2020.

Tuy nhién, su thay déi dang dién ra chdm nhung chéc
chan & Viét Nam. Hién nay moét s6 xe dién cha khach du lich
da dugc st dung & Ha Néi, Vinh Ha Long va Pa Nang. Ti lé
xe dién 2 banh tang nhanh trong nhitng nam qua. Nha san
xuat 6 t6 nodi dia dau tién cha Viét Nam VinFast thudc Tap
doan Vingoup c6 nhiing ké hoach 16n dé trg thanh nha san
xuat xe dién hang dau tai Viét Nam nhu céc loai xe dién 2
banh va 6 t6 thuan dién nhu dong Vinfast E34. Viét Nam
chua c6 chinh sdch va uu dai rd6 rang cho nganh cong
nghiép xe dién, tuy Chinh phu da dé xuat cac chuong trinh
uu dai vé thué doi véi cac loai xe than thién véi moi trudng
chay bang dién, hybrid (chay bang gas va pin), xe chay
bang nhién liéu sinh hoc va xe chay bang khi nén tu nhién
(CNG)... Nhung con mét s6 rao can khién cho viéc phat
trién xe dién & Viét Nam chua that su kha thi.
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So sanh phat thai CO2 giira xe xang va xe sac dién
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Hinh 4. Co cdu phét thai (O, trong nganh cong nghiép 0 to (Nqudn: A
Transition Towards Low Carbon Transport in Indonesia: A Technological
Perspective” by IESR-Indonesia)

Thar nhdt: Theo Mazda, cac ky thuat hién tai chi dé do
lugng khi thai CO, trong khi lai xe. D& chinh xac thi phai do
luong khi thai can thiét tao ra nang lugng cho xe chay, viéc
nay can phai xem xét tu viéc khai thac, san xuat va van
chuyén nhién liéu, nhin chung la danh gia tac dong mai
trudng clia mét sdn pham, dich vu nhat dinh trong suét
vong dai cla né ma ngudi ta hay goi la “Well-to-wheel”.
Pay la thuat ngl thé hién hiéu qua st dung nang lugng
téng cdng (tU qua trinh khai thac nang lugng dén qua trinh
st dung nang lugng trén xe). “Well to Tank”: TU qua trinh
khai thdc nang lugng téi nai tiéu thu. “Tank to Wheel”: Tu
nai tiéu thu dén qua trinh ngudi lai st dung xe. Vi du, mét
chiéc xe dién ¢& trung tiéu thu khodng 20kW dién khi van
hanh quang duong 100km. Néu n6é dugc nap tir ngudn
dién than da thi tuong duong muc phat thai CO, la
200g/km, 156g/km v&i xang dau hay 100g/km véi khi dau
hda ldng (LNG). Sau khi trir hao hut trong qua trinh sinh
cdng téi banh xe, moét chiéc xe dién trung binh “thai” 128g
CO,/1 km di dugc tuy vao ngudn phat dién, trong khi con
s6 nay trén Skyactiv-G la 142g/km [19,20]. Vi vay khi cac
quéc gia dat muc tiéu giam khi thai CO, can tinh dén ca CO,
phat thai trong qua trinh san xuat xe, san xuat pin va CO,
phat thai trong qua trinh tao ra dién dé nap cho xe trong
trudng hop cla xe dién. T nam 2016-2018, & Viét Nam, do
hé s6 phat thai cta dién ludi con cao nén cé thé ndi rdng xe
xang/dau “xanh hon” so vGi cac xe sac dién néu xét dén
muc phat thai (gCO,/km) cho tét ca cac qua trinh: Well-to-
Wheel, qua trinh san xuét xe va qua trinh san xuat pin cho
xe dién.

Tha hai: Vé chinh sach uu dai danh cho xe dién. Theo s6
liéu ctia Cuc Dang kiém Viét Nam cho biét, s6 lugng xe dién
héa (hybrid, plug-in hybrid va xe thuan dién) & Viét Nam hién
con rat it, ndam 2019 la 140 xe dién, nam 2020 tang 1én 900 xe
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va dén hét Quy 1/2021 ¢ thém 600 xe. Tt ca s6 xe trén déu
Ia nhap khiu va gan nhu toan bo la xe hybrid, xe plug-in
hybrid, s6 xe chay pin chiém ty lé rat nho. Xe dién dén nay
mé&i chi nhan dugc uu dai vé thué suat thué tiéu thu dac biét,
thap hon so véi xe chay xang/dau thong thudng.
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Hinh 5. Chinh sach hd trg mua xe dién tai cdc quéc gia

Thu ba: D6i véi cac nudc da phat trién vé cac dong xe
dién hoéa, tram sac la diéu kién tién quyét. Tram sac ciing
can dugc bao phua roéng rai vai chi phi hop ly cho khach
hang. Trong khi d6 cac tram sac & Viét Nam con han ché va
tién do thuc hién rat chadm, hau nhu chua c6 nhiéu tram sac
cho 6t6 dién, thiéu ha tdng giao théng déng b, diém d6
xe, quy dat dé bé tri tram sac. VinFast da cong b6 ké hoach
xay dung tir 30.000 dén 50.000 tram sac, chi c6 khoang 200
tram sac da di vao hoat dong. Cac tram sac véi muc kinh
phi trung binh khodng 200.000 USD cho mét tram, day cé
thé 1a mot yéu t6 dan dén viéc trién khai cham.
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Hinh 6. 56 lugng tram sac tai cdc qudc gia (Ngudn: LMC automotive & ndi bd
-2020)

Nh{rng nudc phat trién xe dién tir sém cé nhing uu dai
khi l1ap dat cac tram sac cham, sac nhanh. Trung Quéc la
quéc gia co s6 lugng tram sac nhanh 16n nhat thé gidi, do
chi phi lap dat ré. Con My va Na Uy 6 s6 lugng xe sac trén
mét tram nhiéu nhat.

Tha tu: Chi phi san xuat xe dién cao hon xe déng co dét
trong. Tinh trung binh chi phi san xuat xe BEV cao hon xe
doéng co dét trong 45% do chi phi san xuat pin cao. Mac du
khoang cach gia nay du kién sé thu hep trong tuong lai,
nhung né van la rao can déi véi cac nha san xuat va ngudi
tiéu dung.
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Hinh 7. So sénh chi phi truc tiép giifa san xudt xe dong co dot trong va xe
dién - 2020

Theo mét s6 nghién ctu clia My thi gia thanh xe dién la
rao can Ién ddi véi nhu cau cta ngudi tiéu dung. Théng
thudng mot chiéc 6 t6 dién co6 gia thanh dat hon mét chiéc
6 16 truyén théng khoang 18.000-70.000 USD. Theo théng
ké GDP binh quan dau ngudi & Viét Nam nam 2020 la 2.750
USD/ngudi. Day la muc thap dé ngudi dan c6 thé s& hiiu
phuong tién ca nhan bon banh thong thudng, chua noi
dén viéc s& hiru xe dién do gia ban cao. Ti 1é s& hitu xe 6 t6
truyén théng & Viét Nam rat khiém tén khoang 2%. Ngudi
dan chu yéu st dung xe may la phuong tién di chuyén vi
gia thanh ré. Vi vay, viéc st dung réng rai xe dién tai Viét
Nam dugc danh gid la kho kha thi trong tuong lai gan [21].
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Hinh 8. Ti 1& ho gia dinh s6 hiiu xe 6 t6 (Ngudn: CTS tong hap)

Tha ndm: Nhiing trd ngai vé pham vi sir dung clia xe
dién, khi tham gia giao thong luon thudng truc nhing lo
lang hét dién. Bay la mot trong céc yéu t6 khién cho su
quan tam dén mua xe dién giam manh [22, 23]. Nhat la khi
st dung thém cac hé théng tién nghi khi di chuyén, viéc
nay lam tiéu hao nang lugng pin nhanh hon. Vi céng nghé
pin m&i nhat hién nay c6 thé gia tdng quang dudng su
dung trén moét lan sac nhu cdng nghé Pin Lithium cua
Tesla, cdng nghé tai sinh ndang lugng khi phanh hay xuéng
déc. Tuy vay day van la yéu t6 tré ngai cho ngudi dung [24,
25]. Vi du: Trong khi pham vi cla mét chiéc xe 2 banh chay
bing xang khoang 200 - 250km [26], trong khi d6 cac xe
dién 2 banh st dung pin chi - axit cé thé di chuyén dugc
khoang 50 - 80 km/lan sac [27]. D€ giai quyét van dé nay thi
gidi phap phat trién cac tram sac hodc hoéan déi pin [28].
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3. BPE XUAT CAC GIAI PHAP TUNG BUGC THUC HIEN LO
TRINH XE DIEN HOA

Ap dung thué suat thué tiéu thu dic biét d6i vai 6 to
dién trén co s& muc phat thai CO, ra méi trudng: Thué suat
thué tiéu thu dac biét doi vai xe dién chay pin (BEV) va xe
dién nhién liéu hydro (FCEV) & muc thap nhat; Thué suat
thué tiéu thu dac biét déi véi xe hybrid (HEV) va xe hybrid
sac ngoai (PHEV) sé & muc cao han so véi xe BEV va FCEV va
ap dung theo 16 trinh: gitt nguyén nhu hién tai va tang dan
dé khuyén khich st dung xe BEV, FCEV, gidm dan uu dai
cho xe HEV va PHEV.

Nhanh 2025 2035 ThéiLan
Trung binh 2025 2045

| coban 2025 2050 Indonesia |
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Hinh 9. Dé xudt 10 trinh phat trién xe dién tai Viét Nam (Ngudn: VAMA)

Xay dung cac chinh sach uu dai, hé trg dau tu vugt troi
nham thu hut dau tu cac dy én dau tu truc tiép nudc ngoai
(FDI) trong linh vuc san xuét, 13p rap 6 t6 dién, tap trung
vao cac dong xe chua san xudt tai cac qudc gia trong khu
vuc, hudng vao thi trudng xuat khau. ..

C6 chinh sach hé trg truc ti€p tir ngan sach nha nudc dé
giam chi phi dau tu dac biét la cac chi phi vé nghién ctiu va
phat trién; mua béan, chuyén giao cong nghé - cho céac du
an san xuat, 1ap rap 6 t6 dién co6 quy mo lon.

Phét trién co s& ha tdng cho xe dién (tram sac dién, ha
tdng giao thdong, quy dat dé bé tri tram sac...). Trong nam
2021, Vinfast du ki€én quy hoach trén 63 tinh thanh khoang
2121 vij tri v&i 40000 cdng sac gém sac thudng AC 11kW,
sac nhanh DC30kW, DC 60kW, sac siéu nhanh DC 240kW,
trong d6 b6 tri tai cac tram diing nghi, co quan, trudng dai
hoc, khu nghi dudng, khu chung cu, trung tdam thuong mai.
Day co thé coi la budc tién 16n chuan bi cho cong cudc
chuyén d6i sang st dung xe dién...

Ngoai ra, phat trién cadc nguén nang lugng tai tao dé
cung cap dién sach cho cac tram sac dién. Phat trién cong
nghiép hé trg dé cung cap linh kién, phu tung cho san xuat,
1&p rap xe dién. Tuyén truyén, phd bién vé nhing lgi ich cda
xe dién so vdi xe st dung dong co dot trong cho ngudi tiéu
dung dé thay d6i nhan thuc vé xe dién. Chinh phu can chi
dao cac co quan chuic ndng ban hanh cac tiéu chuin, quy
chuén ky thuat vé xe dién, tram sac xe dién. Mt nhiém vu
rat quan trong d6i véi cac trudng dai hoc can nhanh chong
cap nhat cong nghé va dao tao nguén nhan lyc cho nghién
clru phat trién va san xuat xe dién.

4, KET LUAN

Viét Nam la quéc gia dang phat trién cé ti€m nang rat
I6n vé phat trién nganh cdng nghiép & t6 ndi chung va xe
dién noi riéng. Trién vong tang trudng sé c6 thay déi tuy
thudc vao moi truong, diéu kién phap ly, kinh té cla ting
giai doan. Tuy nhién cac chuyén gia nhan dinh rang nganh
0 t6 Viét Nam sé con tang truéng manh trong dai han trong
diéu kién nén kinh té Viét Nam dang tang trudng bén viing
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hon trudc. Viet Nam cam két cat giam phat thai CO,, bang
giadi phap xe dién héa can c6 16 trinh, tiing budc thuc hién
cu thé va can chu trong cac van dé cap thiét. Theo théng ké
cta Cuc Pang kiém Viét Nam s6 lugng xe dién hoéa & Viét
Nam con rat it: nam 2019 la 140 xe dién, nam 2020 tang lén
900 xe va hét quy | nam 2021 1a 600 xe. T4t ca déu nhap
kh3u va chi yéu 1a xe Hybrid, con cac loai xe thuan dién
chiém ti 1& nhé. Bén canh dé s6 lugng doanh nghiép san
xudt va lap rap xe dién co tang vé s6 lugng va quy mé: Nam
2016 la 35 doanh nghiép; nam 2018 la 39 doanh nghiép;
nam 2020 la 34 doanh nghiép, trong d6 cé 1 doanh nghiép
san xuat va lap rap 6 t6 dién quy mo lon.

Viéc nghién cu cac nguén dién luéi sach la giai phap
lau dai dé cung cdp nang lugng cho xe dién; bai hoc kinh
nghiém dién hda phuong tién van tai ctia cac nudc; can cd
ké hoach loai bé phuaong tién chay xdang & cac quéc gia dua
trén co cau dién cla tung quéc gia nhu Thai Lan va
Indonesia; can hoan thién thé théng cac quy dinh, yéu cau
ky thudt, tiéu chuan cho cac thiét bi thudc co s& ha tang
phuc vu cho van hanh khai thac sit dung xe dién: hé théng
tram sac, hé théng sac nhanh, tram d8i pin,... Doi héi phai
¢ mot hé théng cac TCYN va QCVN day da phan éanh cu
thé tiéu chuan ky thuat an toan cda cac bd phan, hé théng
va cac xe hoan chinh.

Dua trén kinh nghiém xe dién héa cadc nudc va dua trén
cd cau dién cla qudc gia thi 16 trinh co ban dé phat trién xe
dién tai Viét Nam; ndm 2025 1a nam bat dau tién hanh xe
dién hoa vdi ti 1é 6 t6 mdi than thién véi moi trudng dugc
ban ra vai s6 lugng nhat dinh. Bén nam 2050 dat 100% xe
mdi bén ra la xe dién. Day dugc coi la 16 trinh co ban cho ké
hoach tr& thanh nuéc trung hoa cac-bon vao 2050.

TAI LIEU THAM KHAO

[1]. UN, 2014. World Economic Situation and Prospects. New York.

[2]. Sierzchula W., Bakker S., Maat K., van Wee B, 2014. The Influence of
Financial Incentives and Other Socio-Economic Factors on Electric Vehicle Adoption.
Energy Policy, 68, 183—194.https://doi.org/10.1016/J.ENPOL.2014.01.043

[3]. Faria M. V., Baptista P. C, Farias T. L., 2014. Electric Vehicle Parking in European
and American Context: Economic, Energy and Environmental Analysis. Transp. Res. Part
APolicy Pract., 64, 110-121. https://doi.org/10.1016/).TRA.2014.03.011.

[4]. Kawamoto R., Mochizuki H., Moriguchi Y., Nakano T., Motohashi M.,
SakaiY., Inaba A., 2019. Estimation of (O, Emissions of Internal Combustion Engine
Vehicle and Battery Electric Vehicle Using LCA. Sustainability, 11, 2690.

[5]. Aasness M.A., Odeck J., 2015. The increase of electric vehicle usage in
Norway-Incentives and adverse effects. Eur. Transp. Res. Rev., 7, 34

[6]. Bjerkan K.Y., Nerbech T.E., Nordtemme M.E., 2016. Incentives for
promoting Battery Electric Vehicle (BEV) adoption in Norway. Transp. Res. Part D
Transp. Environ., 43, 169-180.

[71. Zhang X., Xie J., Rao R., Liang Y., 2014. Policy Incentives for the Adoption
of Electric Vehicles across Countries. Sustainability, 6, 8056—8078.

(8]. Gong H., Wang M.Q., Wang H., 2013. New energy vehicles in China:
Policies, demonstration, and progress. Mitig. Adapt. Strat. Gl., 18, 207—228.

[9]. Zhang Z., Li C., 2015. Development Policies and Technology Paths of New
Energy Vehicles in Japan. Contemp.Econ. Jpn., 71-86.

Website: https://jst-haui.vn

[10]. Greene D.L., Park S., Liu C., 2014. Public policy and the transition to
electric drive vehicles in the US: The role of the zero emission vehicles mandates.
Energy Strategy Rev., 5, 66—77.

[11]. Massiani J., 2015. Cost-Benefit Analysis of policies for the development
of electric vehicles in Germany: Methods and results. Transp. Policy, 38, 19-26.

[12]. Raslavicius L., Azzopardi B., Kerdys A., Starevicius M., Bazaras Z.,
Makaras R., 2015. Electric vehicles challenges and opportunities: Lithuanian
review. Renew. Sust. Energy Rev., 42, 786-800. [CrossRef]

[13]. Gass V., Schmidt J., Schmid E., 2014. Analysis of alternative policy
instruments to promote electric vehicles in Austria. Renew. Energy, 61, 96—101.
[CrossRef]

[14]. C. Larkin, 2017. The Thai Government's latest gamble: Electric vehicle
policy. Frontera.

[15]. Department of Land Transport, 2017. Statistics of cumulative number of
vehicles by fuel. Bangkok, Thailand.

[16]. C. Picalai, 2015. Thailand En ergy Efficiency Development Plan (2015 -
2036). Bangkok.

[17]. Kaewtatip P., 2019. Thailand’s Automotive Industry and Current EV
Status. One Start One Stop Investment Center: Bangkok, Thailand.

[18]. https://congthuong.vn/thi-truong-xe-dien-cua-viet-nam-co-hoi-cho-
cac-nha-dau-tu-quoc-te-162721.html

[19]. https://thanhnien.vn/mazda-noi-xe-dien-hoan-toan-sach-la-khong-
trung-thuc post1267502.html

[20]. Grahn M., Klampfl E., Whalen M., Wallington T.J., 2013. Sustainable
mobility: Using a global Energy model to inform vehicle technology choices in a
decarbonized economy. Sustainability, 5, 1845-1862.

[21].  https://tuoitre.vn/thach-thuc-nao-cho-phat-trien-oto-dien-tai-viet-
nam 20210615111504709.htm

[22]. Salah K., Kama N., 2017. Inter-Service Provider Charging Protocol: A
Solution to Address Range Anxiety of Electric Vehicle Owners. In Energy Procedia,
Elsevier, Vol. 136, pp 157—162. https://doi.org/10.1016/j.egypro.2017.10.313.

[23]. Neubauer J., Wood E., 2014. The Impact of Range Anxiety and Home,
Workplace, and Public Charging Infrastructure on Simulated Battery Electric Vehicle
Lifetime Utility. J. Power Sources, 257, 12-20.
https://doi.org/10.1016/).JPOWSOUR.2014.01.075

[24]. Cao J., Ali Emadi, 2012. A New Battery/Ultracapacitor Hybrid Energy
Storage System for Electric, Hybrid, and Plug-in Hybrid Electric Vehicles. |EEE
Transactions on Power Electronics Volume 27, Issue 1.

[25]. Thackeray M., Wolverton C., Eric D. Isaacs, 2012. Electrical Energy
Storage for Transportation - Approaching the Limits of, and going beyond, Lithium-
lon Batteries. Energy & Environmental Science 5(7):7854-7863.

[26]. Jones L. R., Cherry C. R., Vu T. A., Nguyen Q. N., 2013. The Effect of
Incentives and Technology on the Adoption of Electric Motorcycles: A Stated Choice
Experiment in Vietnam. Transp. Res. Part A Policy Pract, 57, 1-11.
https://doi.org/10.1016/).TRA.2013.09.003.

[27]. Majumdar D., Majumder A., Jash T., 2016. Performance of Low Speed
Electric Two-Wheelers in the UrbanTraffic Conditions: A Case Study in Kolkata.
Energy Procedia, 90, 238—244. https://doi.org/10.1016/J.EGYPR0.2016.11.190.

[28]. Faria R., Moura P., Delgado J., de Almeida A. T., 2012. A Sustainability
Assessment of Electric Vehicles as a Personal Mobility System. Energy Convers.
Manag., 61, 19-30. https://doi.org/10.1016/J.ENCONMAN.2012.02.023.

AUTHORS INFORMATION
Trinh Dac Phong, Nguyen Anh Ngoc, Nguyen Xuan Khoa
Hanoi University of Industry

Vol. 58 - No. 6B (Dec 2022) e Journal of SCIENCE & TECHNOLOGY | 91





