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Tém tat: Bai vzet phan tich kinh nghzem phat trién nang hrong xanh cua Singapore va ham y
cho Viét Nam. Két qud cho thdy, thanh cong cua Singapore chu yéu dwa trén sw phéi hop dong
bo giita nang hm’ng tdi tao, heu triv, nhdp khdu dién, dinh gia carbon va tai chinh xanh, du véin
phu thudc lon vao khi ty nhién. Tir do, Viét Nam can chii trong hiéu qua toan hé thong, phat

trién dién mat troi tw san xudt, hoan thién dinh gid carbon, gan tai chinh xanh véi giam phdt
thai va bao dam an ninh nang luong.

Tw khéa: Bai hoc kinh nghiém, nang lwong xanh, Singapore, Viét Nam.
Green Energy Development in Singapore: A Lesson and Policy Implications for Vietnam

Abstract: This article examines Singapore s experience in developing green energy and draws
implications for Vietnam. The findings show that Singapore s success has largely resulted from
the coordinated implementation of renewable energy, energy storage, electricity imports, carbon
pricing, and green finance, although the country remains heavily dependent on natural gas.
Accordingly, Vietnam should prioritize overall system efficiency, promote self-generation and
self-consumption of solar power, strengthen carbon pricing, link green finance to measurable
emissions reductions, and safeguard energy security.
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1. Pat van dé

Chuyén dich sang ning luong phat thai thap ngay cang duoc nhiéu quéc gia chau A - Thai Binh
Duong xem la mot dinh hucmg quan trong trong chién luoc phat trién. Qua trinh nay khong chi lién quan
dén thay doi co cau nguon dién, ma con bao gom cai cach thi trU:O’ng dién, dau tu ludi truyen tai va luu
trit, quan 1y nhu cau, dinh gia carbon tai chinh xanh, phat { trién cong nghe va diéu chinh co cau nganh.
Do do, danh gla kinh nghiém quoc té vé nang luong xanh can vuot ra ngoai viéc liét ke cac chuo’ng trinh
va myc tiéu, van dé cdt 151 1a xac dinh céc cong cu chinh sach twong tac v6i nhau nhu thé nao, dat két
quéa dén dau va tao ra nhitng danh doi gi gitra an ninh nang luzong, kha nang chi trd va giam phat thai.

Slngapore la mot truong hop nghlen ctru dién hinh. Day la nén kinh té phat trién, c6 ning luc quan
tri cao va thi truong tai chinh sau rong, nhung lai bat loi vé tai nguyen nang lu’orng tai tao. Dién tich
nho, mat do xay dung cao, khong c6 tiém nang thiry dién quy mo 16n va dleu kién gi6 han ché kh1en kha
nang phat trien nguon dién xanh trong nudc bi thu hep. Bong thot, vi thé trung tam loc hoa dau, hang
hai, hang khong va logistics lam cho chi ph1 diéu chinh co cau kinh té tro nén dang ke. Chinh trong boi
canh do, Singapore da hinh thanh mot mé hinh chuyen dich dya trén sy két hop gilta d6i moi khong
gian, cong ngh¢, thi truong va hop tac khu vue, thay vi dwa vao mot ngudn ning luong tai tao chi dao.

Céc nghién ciru hién c6 da tiép can Slngapore tur nhleu goc do. Ang, B. W va cong su (2015) xay
du‘ng khung danh gia an ninh nang lugng dua trén cac chiéu canh kinh té, cung tmg va méi tmong Liu, Y
va cong su (2023) nhan manh dic dlem da cong cu trong bg chinh sach trung hoa carbon cua S1ngapore
Loh, J. R., Bellam, S (2024) chira rang, muc ti€u phat thai rong bang khong phai duoc danh gia dong
thoi véi do tin cay va kha nang chong chiu ciia hé thong ning luong. Trong khi do, Subramaniam, Y.,
Loganathan N (2024) cung cip bang chung thyc nghlem cho thay, tai chinh xanh c6 quan hé¢ tich cuc
voi phat trién ndng luong tai tao tai Smgapore Tuy vay, van can mot phan tich tong hop lam 6 khodng
cach glu’a muc ti€u chinh sach va céu triic nang luong thuc té, dong thoi, rat ra kinh nghiém pht hop d6i
v6i nén kinh té ¢6 quy mo, tai nguyén va thé ché khac biét Singapore nhu Viét Nam.

2. Thuc trang phat trién niing lwong xanh ciia Singapore

Thir nhat, t6i da héa dién mdt troi trong diéu kién han ché khong gian. Singapore khong chi lap dat
dién mat troi trén mai nha, ma con mo rong sang mat nudc, ha tang cong cdng, kho bai, cang. Dy an
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dién mat troi ndi Tengeh voi cong suat 60 MWp duogc xay dung trén mat hd vira phuc vu an ninh nudc,
vira tao dién sach, dong thoi glam khoang 32 nghln tan CO2 mo1 nam (EDB 2021). Két qua trién khai
vuot cac mdc ban dau Dén cudi quy IV/2025, tong cong suat di€én mat tro1 noi ludi dat 2.093 MWp, khu
vuc tu nhan dong gop 65% cong suét, tiép theo 1a cac hoi dong d6 thi va khu nha & cong cong (EMA,
2026a). Viéc dat trén 2 GWp sém hon muc tiéu cti nam 2030 cho phép Slngapore nang muc tiéu lén 3
GWp vao ndm 2030. Thanh tyu nay phan anh hai diém: Nha nudc dong vai tro tao thi truong ban dau,
nhung tang truong vé sau chu yéu dua trén huy dong tai san va von tu nhan, dong thoi, muc ti€u chinh
sach duge diéu chinh theo nang luc thyc té thay vi duy tri mot chi tiéu da trd nén lac hau.

Thir hai, phat trién hé thong lwew triv dién két hop quan tri nang lwong xanh. Do dién mat troi blen
dong theo thoi tiét va chu ky ngay - dém, Singapore coi luu trit va s6 hoa ludi dién 1a diéu kién thiét yeu
Heé thong luu trit ning luong (Energy Storage Systems ESS) 285 MWh trén dao Jurong dugc dua vao
van hanh nam 2022, giap quoc gia nay hoan thanh s6ém muc tiéu 200 MWh va tang kha nang ung pho
voi bién dong nguon dién. Piém dang chu y 1a Iuu trir khong dugc xem nhu mét du 4n doc 1ap ma 1a ha
tang hé thong nham nang gidi han hap thu dién mat troi, cung cap dich vu phu tro va hd trg khoi phuc
ludi. Singapore két hop ti€u chuan hiéu suat thiét bi, quan 1y ning lugng cong nghiép, cong trinh xanh
va cai tao do thi. Ké hoach Cong trinh Xanh Slngapore dat ra by muc tiéu *“80-80-80”: xanh hoa 80%
tong dién tich san vao nam 2030, tir ndm 2030, 80% cong trinh méi dat chuan ning lugng siéu thap, va
cac cong trinh tot nhét cai thién h1eu suat nang luong 80% so vo1 mirc nam 2005 (BCA 2021). Cach tiép
c4n nay c6 ¥ nghia kinh té vi gidm nhu cau dau tu nguodn va ludi, d6ng thoi ha muc phat thai ma khong
phu thugc hoan toan vao thay doi co céu cung.

Thir ba, nhdp khéu dién carbon thap va hinh thanh luoi dién khu viec. Khi phat trién dién noi dia bi
gidi han, Singapore mé rong khong gian chuyén dich ra khu vuc. Co quan Thi truong Nang luong cua
Slngapore (Energy Market Authorlty, EMA) dat muc tiéu nhap khau khoang 6 GW dién carbon thp vao
nam 2035, tuong duong gan mot phan ba nhu cau dién du kién. Cac du an két hop nhidu ngudn nhu dién
mat troi, gié va thiy dién tir Australia, Campuchia, Indonesia va Viét Nam (EMA, 2025b) bay la budce
chuyén quan trong tir an ninh ning lu’ong dya trén da dang hoa nhién li¢u sang an ninh ning luong dua
trén da dang hoa khong gian cung ing. Tuy nhién, loi ich giam phat théi chi thuc chat khi nguon nhap
khau co tinh bo sung, duqgc truy xuat mot cach tin cdy va khong dan den chuyén dich phat thai sang nudc
xuat khau. Vi vay, hop dong dai han, ti€u chuan do dém - bao cao - tham tra, co che xu 1y gidn doan va
quan tri rai ro dia chinh tri 1a bo phan khong thé tach roi ciia chinh sach nhap khau d1en xanh.

Thir tu, dinh gia carbon, tai chinh xanh va chinh sach cong nghé. Slngapore 1a quéc gia dau tién &
DBong Nam A ap dung thué carbon trén pham vi rong. Thué duoc khoi dau & mac 5 SGD/tCO:e trong
g1a1 doan 2019-2023, tang 1én 25 SGD trong cac nam 2024-2025 va 45 SGD trong cac nam 2026-2027,
v0i1 dinh huong dat 50 80 SGD vao nam 2030 (MSE, 2024). Lo trinh cong bd trude tao tin hiu gla
tuong d01 1& cho quyét dinh dau tu. Pong thoi, co ché cho phep su dung mot ty 1€ tin chi carbon quoc
té du diéu kién tao thém linh hoat chi phi, nhung di kém yéu cau vé tinh toan ven moi tmong Song
song vo6i dinh gia carbon, Singapore phat trién thi tIu’ong trai phiéu xanh, cho vay lién két bén ving, tai
chinh chuyen d6i va dich vu carbon. Tai chinh xanh c6 tac dong tich cuc dén phat trién ning luong tai
tao trong giai doan 2000-2020 (Subramanlam Y. Loganathan N, 2024). Tuy nhién, vai tro trung tam tai
chinh con duoc sir dung dé huy dong von cho du an khu vyc, qua do tao anh huong vugt ra ngoa1 quy
mo phét thai ndi dia. Poi véi cac cong nghe chua truong thanh nhu hydrogen carbon thap, thu gitr - st
dung luu trit carbon va nhién liéu bén viing cho hang khong, Slngapore lya chon dau tu nghién clru,
du an thi diém, tiéu chuan sin sang cong nghé va hop tac qudc té thay vi cam két trién khai dai tra ngay
lap tc.

3. Panh gia kinh nghiém phat trién ning lugng xanh ciia Singapore

3.1. Nhitng két qud noi bat

Thir nhat, Singapore di chuyén bat loi tdi nguyén thanh dong lyc d6i méi chinh sach. Khi khong thé
mo rong trang trai dién gio hodc thuy dién quy mo 16n, qudc gia nay tap trung vao hiéu qua khong gian,
su dung mai nha, hd chira, ha ting cang va khu cong nghlep nhu dé phat trién nang luong xanh. Két
qua dién mat troi vuot muc tiéu cho thdy chinh sach cong c6 thé tao thi truong ngay ca khi tiém nang tu

nhién han ché. Gi4 tri cia kinh nghlem nay khong nam & quy mo cua di€n mat troi, ma ¢ kha nang lam
giam chi phi giao dich, chuan hoa du 4n va tan dung sy tham gia ctia khu vyc tu nhan.

Thir hai, cac chinh sach nang lwong xanh co tinh bé tro twong doi cao. Dién mat troi dugc hd tro
boi luu trit, quan 1y nhu cau va tiéu chuan cong trinh, thué carbon duogc két ndi véi tai chinh xanh va ho
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trg chuyén doi doanh nghiép, nhap khau dién duoc dit trong chién luge ludi dién khu vyc. Day 1a khac
biét quan trong so véi md hinh chinh sich phdn manh, trong d6 co quan quy hoach chi dat muc tiéu
cong sudt nhung co ché thi truong, truyen tai, Iuu trir va tai chinh khong theo kip. Bo cong cu trung hoa
carbon cua Singapore ¢6 do bao phu rong va nang luc diéu phdi cao, qua do, tao tinh nhat quan cho qua
trinh chuyén dich (Liu, Y va cong su, 2023).

Thir ba, Singapore ap dung quan tri muc tiéu theo huong thich u’ng Viéc hoan thanh sém 2 GWp
dién mat troi khong dan dén tam 1y coi muc tiéu da hoan tat, ma dugc sir dung lam can cr ndng muc ti€u
1én 3 GWp vao nam 2030. Tuong ty, muyc tiéu nhap khau dién duoc dleu chinh ttr 4 GW 1én khoéng 6
GW khi xuét hién nhiéu dé xuét kha th1 Do vay, cac muc ti€u nay vira du 6 6n dinh dé dinh huong dau tu,
vira c6 kha nang tang tham vong khi cong ngh¢ va thi trurong tién trién. Day la mot biéu hién ctia ning
luc quan tri thich (mg, dic biét quan trong trong linh vuc c6 toc do thay doi cong nghe nhanh.

Thit tw, chinh sach carbon tao tin hiéu dai han twong doi ré. Lo trinh tang thué tr 5 SGD 1én 45
SGD/tCO:ze¢ trong nam 2026 giup doanh nghiép dua chi phi carbon vao quyét dinh dau tu, thay vi d6i
mat v6i thay d6i dot ngot. Viee bao phu phan 16n phat thai tir cic co s¢ 16n 1am tang hiéu luyc moi tnrong
cua cong Ccu. Quan trong hon, thué carbon chi 1a mot cong cu duy nhat ma doanh nghi¢p dong thoi cling
duogc tlep can cac chu’O’ng trinh néng cao hiéu qua, von xanh va co ché tin chi. Cau truc nay giam nguy
co bién cong cu gia thanh mot khoan chi phi thudn tiy ma khong tao ra kha nang chuyen doi.

Thir ndm, Singapore da bién chuyén dich nang lwong thanh chién lwoc kinh té @i ngoai. Thay vi chi
tap trung giam phat thai ndi dia, nudc nay tim cach tro thanh trung tam tai chinh xanh, dich vy carbon,
giao dich dién, hydrogen va nhién li¢u hang hai - hang khong moi. Day 1a Iya chon phu hop véi loi the
so sanh Ve tai chinh, logistics, phap ly va ket n01 quoc te. Tac dong cua chinh sach vi thé khong chi dugc
do bang s6 MWh tai tao trong nudc, ma con bang kha nang huy dong vén va hinh thanh tiéu chuan cho
cac du an carbon thip trong khu vurc.

3.2. Nhitng thdch thivc con ton tai

Thit nht, chuyen doi nang lwong ciia Smgapore van chii yéu la qua trinh giam cmmg do carbon,
chua tao ra thay doz can ban trong co cau nguon dién. Nam 2024, nang lu’orng tir khi van chiém toi
81,3% téng cong suit, ‘tuong duwong 10.115 MW. Trong khi do, dién mit tro1 méi chiém 9 1%, dién nhap
khau 2 4%, dién tur chat thai 2,8% va hé thong luu trir 1,6%. Dang chuy Y, mirc ting 6,6% tong cong suat
trong ; sau thang dau nim 2025 chu yéu dén tir viéc dua vao van hanh céc tuabin khi chu trinh mé mai,
vOi cong suat tang tir 260 MW [én 1.042 MW, trong khi dién mat troi chi tang tir 1.211 MW 1én 1.367
MW. Di€u nay cho thiy phan cong suét bo sung van dya dang ké vao cong nghe khi, con cac ngudn tai
tao va nhap khau dién carbon thip moi dong vai tro bo trg. Vi vay, nhiing tién b Ve dién mat troi, luu
trtr va da dang hoa nguon cung chua du dé thay d6i cau trac h¢ thong dién, chu yéu gitp giam dan phat
thai trén méi don vi dién ning, nang do tin ciy va chuén bi diéu kién cho qua trinh khtr carbon sau hon
trong tuong lai. Méc du Singapore da nang muc tiéu dién mat troi 1én 3 GWp vao nam 2030, diéu kién
han che vé dat dai va burc xa khién dién mat troi trong nudce duge du bao chi co thé dap tng khoang 10%
nhu cau dién dy kién vao nam 2050 (EMA, 2022).

Hinh 1: Céong suét phat dién theo loai cong nghé (tai thoi diém cudi ky)
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Thi trung Néing lutong Singapore (2025), Théng ké Néng lugng Singapore, Chuong 2: Chuyén déi néing luong.

Nguon: EMA, 2026a.
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Thit hai, nhdp khau dién carbon thdp glup Singapore khdc phuc gioi han tai nguyén nhung dong
thoi tao ra mot dang phu thuéc nang lhrong maoi. Muc tiéu nhap khau khodng 6 GW dién carbon thap
vao nam 2035, trong duong gan mot phan ba nhu cau du kién, c6 thé hd tro khir carbon va thiic day két
nbi Ludi dién ASEAN. Tuy nhién, hi¢u qua cua chlen lugc nay phu thudc vao do tin cay cua duong day
xuyén bién gidi, 6n dinh chinh trj tai nudc xuat khau, tlen do6 dau tu va kha nang phéi hop gnra cac h¢
thong dién. Lo1 ich moi truong cung c6 thé bi suy giam néu dién xuat khau khong di kém cong suit tai
tao bo sung hodc lam gia tang su dung nguon dién hoa thach tai nudc cung cap (Loh, J. R., Bellam, S,
2024). Vi vay, Singapore cén coi tinh bo sung ctia du 4n, truy xut nguon dién, phuyong phap hach toan
phat thai, da dang hoa d6i tac va co ché ing pho gian doan 1a nhitng diéu klen cot 101 cua chinh sach
nhap khau dién

Thir ba, nang luc the ché va tai chinh xanh manh khong tw dong bdo dam thanh cong vé khir carbon,
dong thoi, lam han che kha nang ap dung rdp khuon mo hinh Smgapore Su phat trién cua trai phleu
xanh, tai chinh chuyén ddi va dich vu carbon chi tao ra tac dong moi truorng thyc chét khi dong von gan
voi tiéu chuan ky thuat 1o rang, ké hoach chuyén d6i co thé kiém chirmg va cic chi ti€u glam phat thai
tuyét doi. Néu thiéu co ché glam sat, tai chinh xanh c6 thé chi tai tro cho nhung ca1 thién can bién hoac
kéo dai vong doi cua tai san héa thach, lam gia tng rui ro greenwashlng “transition- washlng
(Golka et al., 2024). Pong thoi, thanh cong cua Slngapore dua dang ké vao quy mo lanh thd nho, nang
luc diéu ph01 tap trung, hé thong tai chinh phat trién va quyén k1em soat cao doi voi dat dai, ha ting. Do
diéu kién cta Viét Nam khac biét vé quy mo he¢ thong dién, phan cip quanly va nang lyc tai ch1nh doanh
nghlep, bai hoc phu hop nhat 13 cach thiét ké t6 hop Chll’lh sach, co ché phdi hop va hé théng giam sat,
thay vi &p dung rap khudn cac chi ti€éu hodc cong cu cua Slngapore

4. Bai hoc va ham y chinh sach cho Viét Nam

Viét Nam co tlem nang mat troi, g10 va thuy dién 16n hon nhiéu so véi Slngapore nhung dong thoi
phai quan 1y hé thong dién c6 quy mo 16n, phén b6 khong gian phtc tap va toc do tang nhu cau cao.
Nam 2025, Thu twéng Chinh phu phé duyet Diéu chinh Quy hoach phat ¢ trién dién luc quoc gia thoi ky
2021 - 2030 tam nhin dén ndm 2050 véi cac co che mua ban dién truc tiép, quy dinh vé nang luong tai
tao va 1 trinh hinh thanh thi truong carbon cho thay, khung chinh sach dang dugc mo rong (Thu tudng
Chinh phu, 2025). Tuy nhién, viéc cac ngh1 dinh tiép tuc dugc sua d6i trong nam 2026 ciing phan anh
nhu cau hoan thién tinh 6n dinh va nhat quan cta hé théng chinh sach. Tir kinh nghiém Singapore, ¢6
thé rit ra cac ham ¥ sau.

Thar nhdt, Viét Nam cdn chuyén tir tw duy gia tang cong suat sang toi wu hiéu qua toan hé thong
Phat trién ning hrong xanh khong chi dugc do bang cong suat lip dat ma con phai gan voi kha nang
truyen tai, ty 1€ cat giam cong suat, thoi gian dau néi, nang luc luu trir, dy phong linh hoat va chi phi can
bang hé théng. Quy hoach ngudn can dong bo voi ludi dién, Iuu trir va quan ly nhu cau viéc lya chon
du 4n phai dua trén mirc d6 dong gop cho he¢ thong thay vi chi xét gia dién thap nhat. Dong thoi, can
cong khai tién do cac du an trong diém, quy dinh rd trach nhiém thuc hién va thudng xuyén diéu ch1nh
muc tiéu theo két qua thuc té.

Thir hai, dién mat troi nén dwoc phat trién theo huong wu tién tw san xudt, tw tiéu thu va diéu chinh
nhu cau dién. Viét Nam c6 thé tan dung mai nha tai khu cong nghlep, trung tam loglstlcs CO SO thu:ong
mai, cong trinh cong cong va cac khu vuc c6 phu tai ban ngay cao. Chinh sach can quy dinh rd tiéu
chuan k¥ thuat, do dém va gi6i han phat nguoc 1én ludi, dong thoi khuyen khich két hop dién mit troi
voi luu trit, dleu chinh phu tai va hop dong dich vu nang luong. Cac mo hinh doanh nghi€p dich vu nang
luong va nén tang tap hop ngudn dién co thé gitip doanh nghiép nho tham gia ma khong phai tu dau tu
toan bg.

Thit ba, can xdy dung I trinh dinh gid carbon c6 kha nang du bdo va su dung hiéu qua nguon thu.
Trong giai doan dau, Viét Nam nén vu ti€n hoan thién dir liéu phat thai, phan b6 han ngach minh bach,
kiém tra tudn tha va tranh cap han ngach qua du thtra. Mirc gid carbon can tang dan dé doanh nghlep co
thoi g1an thich ¢ ng nhung van tao tin hi¢u dau tu rd rang. Nguon thu tr dau gia han ngach hodc cac cong
cu gia carbon nén dugc tai dau tu cho ludi dién, tiét ki€ém nang lu’ong, 601 moi cong nghé, dao tao lao
dong va hd tro doanh nghiép nho. Céc hd tro can c6 thoi han, gan voi két qua giam phat thai va khong
duy tri cong ngh¢ lac hau.

Thir tw, tai chinh xanh phaz gdn véi két qua chuyén dich ¢é the do lu’ong Thanh cong khong nén
chi duoc danh gia bang quy mo tin dung hodc phat hanh trai phiéu, ma can dya trén ngudng ky thuat,
10 trinh g1am phat thai va nghia vu bao cdo. D6i véi cac nganh phat thai cao, tai chinh chuyen doi chi
nén duoc cong nhan khi doanh nghiép c6 ké hoach dau tu cu thé, muc tiéu phat thai 16 rang va co ché
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xé4c minh doc 1ap. Cac san pham tai chinh nén gin voi chi tiéu tiét kiém ning lu:ong, str dung dién sach,
glam cudng do carbon va loai bo thiét bi kém hiéu suat. Von hon hop, bao 1anh va co ché chia sé rii ro
can uu tién cac du an luu tru hi¢u qua nang lugng va cong nghé mai.

Thir nam, Viét Nam can phat trlen thuong mai dién khu vuc nhung khong danh doz an ninh nang
lwong. Cac du an nhap khau va xuat khau dién phai dua trén hop dong dai han, phan bd cong suat truyén
tai, tiéu chuan nguodn dién va co ché xu ly gian doan. Viét Nam cling can tham gla xdy dung chuan chu'ng
nhén dién carbon thap cia ASEAN dé bao dam gla tri moi tmong cua dién giao dich. Tuy nhién, xuét
khéu dién khong duoc lam suy giam kha nang dap u'ng nhu cau trong nudc. MGoi du 4n lién két can duoc
danh gla theo cac kich ban vé thiéu nhién liéu, su cb duong day, bién dong dia chinh tri va mac do phu
thudc vao ting ddi tac, qua d6 bao dam da dang ngudn cung va tuyén truyén tai.

Két ludn

Kinh nghlem Slngapore cho thay, chuyen dich nang luong xanh phu thudc vao nang luc dleu phdi
dong bo gitra nguon dién, ludi dién, luu trir, gia carbon va tai chinh xanh. Tuy nhién, nudc nay van phu
thudc vao khi dot nhap khau va cac cong ngh¢ khir carbon chua hoan thién. V6i Vit Nam, bai hoc cot
161 1a quan tri hé thong nhét quan, linh hoat diéu chinh chinh sach va bao dam an n1nh nang luong.

Ghi chii: Bai viét la két qua nghién civu cia Nhiém vu nghién ciru khoa hoc cap cos6 2026. “Chinh
sdach tang truwong xanh cia Singapore va mét sé goi mé cho ASEAN, Viét Nam” do TS. Nguyén Ha
Phwong lam chu nhiém.
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