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TOM TAT:

Kinh t&€ tudn hoan déng vai trd quan trong trong quan 1y vong ddi cia tAm pin ning lugng mit

trdi, dm bio ching dudc sit dung hiéu qua va bén virng. Nhiéu qudc gia da ban hanh quy dinh

chinh sich kh4c nhau d€ tao moi trudng phép 1y thic ddy cic chién luge va mo hinh kinh t&€ tudn

hoan cho tAim pin mit trdi. Nghién ctfu nay cung cAp cdi nhin tdng quan vé chinh sich kinh t& tudn

hoan cho cdc giai doan clia vong ddi tim pin ning lugng mat trdi tai Chau Au, Hoa Ky va Trung

Qudc. Hé thong chinh sich tai cdc qudc gia nay s& lam tham khio cho qué trinh xdy dung c4c chinh

sach lién quan dén tich hgp kinh t& tudn hoan cho tAm pin ning lugng mit trdi tai Viét Nam.

Tt khéa: kinh t&€ tuAn hoan, tAm pin ning lugng mit trdi, chinh sach, cudi vong ddi, tai ché.

1.Dat van dé

Kinh t&€ tudn hoan (KTTH) 12 mdt trong cdc
chii @& dang ndi 1&n, nhiim huéng dé&n phét trién
bén vitng. N6 12 mot md hinh kinh t€ nhim t&i vu
héa viéc st dung tai nguyén, gidm thiu ric thai
va tdi st dung tai nguyén trong sudt vong ddi sin
phdm. Thay vi tudn theo md hinh kinh t& tuyé&n
tinh truyén thong (“khai thdc - sdn xudt - tiéu
diing - thdi b ™), KTTH hudng t&i viéc tdi ché, tdi
st dung va kéo dai tudi tho clia sdn pham ciing
nhu nguyén liéu (European Parliament, 2023).

Céc chién ludc tuan hoan ngudn luc 1a y&u td cdt
16i ctia KTTH, bao gdm 4 chién ludc: tii sinh (loai
bd doc t6, chat gdy 6 nhiém va nhién liéu héa
thach), thu hep (st dung it vat liéu hon d€ dat dudc
cung mot két qud), cham lai (st dung cing mot

lugng vat lidu, sidn phadm trong thdi gian dai hon
tru6e khi thai bd) va déng lai (ludng chat thai tao
thanh diu vao cho cdc quy trinh sdn xuét khac)
(Reike, Vermeulen and Witjes, 2018). Cac chién
lugc nay dudc hién thuc héa thong qua khungl1OR
theo trinh ty: tir chSi, gidm thi€u, suy nghi lai, ti si
dung, stra chifa, tin trang, tdi sin xuat, tdi st dung,
tdi ch&€ dén thu hdi ning lugng, hodc khung SR
(gidm thi€u, tai st dung, sta chifa, tin trang va tai
ché&) (Vermeulen, Reike and Wities, 2019).

Phit trién ning lugng tdi tao néi chung, ning
lugng mét trdi (NLMT) ndi riéng, 1a mot trong
nhitng chia khéa d€ gidm thi€u phat thai khi nha
kinh va han ché& bi&€n d6i khi hau. Tuy nhién, phat
trién NLMT ciing dit ra nhiéu thach thitc, dic biét
12 van dé vat liéu cho sdn xuit tim pin NLMT.
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Tich hgp KTTH cho tdm pin NLMT dugc xem la
céch ti€p cin khong chi gidm lang phi tai nguyén
ma con thic diy nganh ning lugng tdi tao phat
trién bén virng hon.

Céc chién lugc KTTH tiém ning cho céc giai
doan clia vong ddi tAim pin NLMT bao gom: Thit
nhat, thiét k& cdc tAm pin sao cho dé thdo rdi, tdi
ché& va tdi st dung cdc vat liéu nhu silic, bac, nhom
va kinh. Thit hai, ning cao chit lugng sdn pham dé
kéo dai tudi tho tAm pin (thudng tir 20 - 30 nim).
Thit ba, bao tri dinh ky va nang cAp hé thong dé
ting hiéu suat st dung. Thif tu, tAm pin cii khong
con dat hiéu suit cao c6 thé dudc tai sir dung trong
céc ting dung khac, vi du, cung cip niing lugng cho
cdc hé thong khong yéu cau cong suat 16n. Thit
ndm, xay dung c4c hé thong thu gom va x{t Iy tAim
pin cii; c4dc vat li€u nhu silic, bac va kim loai quy
khéc c6 thé dudc tdi ché dé san xuat tim pin mdi;
phan loai va xt ly kinh, nhuta va khung kim loai dé
gidm rac thai. Thit sdu, gidm lugng khi thai carbon
trong sdn xudt va xt 1y, gidm thi€u viéc khai thac
tai nguyén mdi thong qua viéc tin dung vat liu tai
ché&. Thit bdy, ting dung md hinh KTTH, vi du, md
hinh sdn ph&m nhu mdt dich vu (PSS) (cho thué méi
dé 1dp dit cdc tAm pin NLMT), trich nhiém md
rong clia nha sdn xuit (yéu cau cdc nha sin xut
chiu trach nhiém thu hoi va t4i ch& tAm pin sau khi
hé&t vong doi) (Rabaia et al., 2024).

P& thiic ddy qua trinh chuyén ddi tudn hoan,
cdc y&u to chinh sich, tai chinh, co s ha ting,
cong nghé s déng vai trd then chot ICC and EY,
2024). Trong d6, chinh siach dudc xem nhu tién dé
cho tich hgp KTTH cho tAm pin NLMT (Dung et
al., 2023). Bai bdo nay tim hi€u hé thdng chinh
sich KTTH cho tdm pin NLMT tai Chau Au, My
va Trung Qudc - nhitng qudc gia di dau trong tich
hop KTTH cho tdim pin NLMT. Tir d6 dua ra cdc
k&t luan va lam tham khio cho x4y dung hé thong
chinh sdch ctia Viét Nam.

2. Chinh sich kinh t& tudn hoan cho tAm pin
ning lugng mit troi tai mot sé quoc gia

2.1. Chdu Au

NLMT la ngudn ning lugng tdi tao quan trong
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dé dat dugc qué trinh Chuyén ddi xanh tai chau
Au. Chau Au ciing 12 khu vuc di ddu trong xdy
dung hé thong chinh sdch KTTH cho ning lugng
tdi tao né chung, tim pin NLMT néi riéng. Cic
chinh sdch cho tAm pin NLMT tdp trung vao viéc
thic ddy tdi ché, tai st dung va gidm tic dong moi
trudng tir qud trinh sdn xud't ciing nhu x 1y sau khi
st dung. Mot s6 chinh sdch dié€n hinh, bao gdm:

2.1.1. Chi thi vé chdt thai tit thiét bi dign va dién tif

Chi thi vé chat thai tir thi€t bi dién va dién ti
(Waste Electrical and Electronic Equipment
Directive - WEEE) 1a mot bd luit cia Lién minh
chiu Au (EU) nhim quéan ly viéc thu gom, xit 1y, tai
ché& va tiéu hdy thi&t bi dién va dién t& (bao gdm
tdm pin NLMT) sau khi h&t vong ddi st dung (The
European Parliament and The Council, 2018).

Cic quy dinh cu thé d6i vdi tim pin NLMT, bao
gdm: Thit nhdt, vé& thu gom va tdi ché, cdc nha sdn
Xuét chiu trach nhiém tai chinh va hiu cin cho viéc
thu hdi va tii ch€ sdn phaAm (“trdch nhiém md rong
clia nha sdn xudt” (ERP)); cdc qudc gia thanh vién
phdi ddm bdo thu gom t3i thiéu 65% trong lugng
clia tim pin NLMT dua ra thi trudng; it nhit 85%
trong lugng cta tAm pin phai dugc tdi ch€ va vat
liéu quan trong nhu silicon, kinh, nhom, dong phai
dugc thu hdi. Thit hai, vé xay dung hé thong thu
gom, cdc nha sin xuit hoic nha nhap khiu tim pin
NLMT phai t§ chitc hé thong thu gom mié&n phi cho
khach hang cudi cung hodc cic don vi xit 1y; hé
thong nay c6 thé bao gdm di€ém thu gom cd dinh
hoic dich vu thu hdi tin ndi. Thit ba, vé quy dinh vé
tdi ch& tiéu chuin, tim pin NLMT phai dugc xi 1y
tai cdc co s tdi ché dudc cip phép, cdc quy trinh
phdi ddm bdo khdng phét tdn chit ddc hai nhu chi
hoédc cadmium vao moi trudng.

Céc muc tiéu tdi ch€ tim pin NLMT, bao gom:
kim loai (nhom, dong) dudc phuc hdi gan nhu
hoan toan (trén 95%), silicon tir t€ bao quang dién
dugc tdi ché d€ sit dung lai trong sdn xuA't tim pin,
kinh dugc tdi ch€ it nhat 80% d€ lam kinh méi
hodc st dung trong nganh xay dung, nhua va céc
linh kién dién t& khdc dugc tdi ch€ hodc thu hodi
niang lugng.
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Vé cong cu thyc thi va gidm sdt, cdc nha sdn
xué't phdi bio cdo khdi lugng sdn pham dua ra thi
trudng va sin pham thu gom, tdi ché hang nim, co
quan quan ly quéc gia bdo cdo trach nhiém ki€m
tra va ddm bdo tudn thu. Cdc cong ty khong tudn
thd quy dinh c6 thé bi phat tién hoic cAm kinh
doanh tai EU. Quy dinh yéu ciu cung cap thong
tin rd rang cho ngudi tiéu dung vé cich thifc thu
gom va x 1y sin pham, thong qua bi€u tugng
thiing rdc c6 ddu gach chéo.

2.1.2. Chi thi thiét ké sinh thdi

Chi thi thi€t k€& sinh thdi
Directive) 124 mot phan trong Théa thuin xanh
chau Au (European Green Deal - EGD)
(European Parliament, 2018) (Fetting, 2020).
Theo d6, EU yéu cau cdc nha sin xudt thi€t k&

(Eco-design

san phdm dé thdo rdi, sta chita va tdi ch&, vdi
muc tiéu gidm st dung vat liéu doc hai, khuyén
khich stt dung vat liéu tdi ch€ trong sdn xudt mdi.

Céc yéu ciu cu thé d6i v6i tAm pin NLMT, bao
gdbm, Thit nhdt, thi€t k& dé thao rdi va stta chita,
tAm pin phdi dugc thi€t k& d€ dé dang thdo rdi cc
thanh phan nhu khung nhom, kinh, silicon va cdc
linh kién dién tf; st dung cdc chat két dinh hoiic
k&t nbi co khi khong giy cdn trd viéc thdo d& hoiic
tdi ch&. Thit hai, st dung vat liéu bén vitng va tdi
ché&, khuyén khich stt dung vat liéu tdi ch& (nhu
nhom tdi ch€) hoic vt liéu dé tdi ché; han ché va
dan loai bd cdc vat liéu nguy hai, ching han nhu
chi hodc cadmium trong pin mat trdi. Thif ba, ting
hiéu suit ning lugng, tAm pin can dat hiéu suit
ning lugng cao hon dé€ t8i da héa lugng dién san
xudt dudc tir tai nguyén, diéu nay gidm thi€u
lugng vat liéu can thi€t € san xuat mdi kWh. Thit
tu, kéo dai tudi tho sin pham, tim pin phai c6 dd
bén cao, chiu dugc diéu kién khic nghiét nhu
nhiét 6, do 4m va bic xa UV; yéu cau cdc nha
san xudt cung cAp bdo hanh dai han (thudng tr 20
-30 nim) d€ gidm nhu ciu thay thé s6m. Thit nim,
dé dang tdi ch€ sau vong doi, phdi c6 huéng din
cu thé vé céch tdi ché tirng thanh phin; cdc nha
sdn xudt cin ddm bao sdn phadm ddp Wng céc tiéu
chuin tdi ch& ctia EU.

V& cong cu thuc thi va gidm sat, cac sdn phdm
thi€t k& bén virng sé& dugc cAp nhin sinh thdi chau
Au (EU Ecolabel) dé khuyén khich ngudi tiéu
ding lya chon sin phdm than thién v6i moi
trudng. Bén canh d6, nha sdn xuit phdi dinh gia
tic dong moi trudng cliia sin phdm tir khau sin
xuét, van chuyén, sit dung dén xir 1y (European
Commission, 20006).

2.1.3. Chuong trinh uu dai tai chinh

Quy chuyén dich cong bing (Just Transition
Fund) nim trong khu6n khd ctia Théa thuian Xanh
chiu Au thiic ddy qud trinh chuyén ddi sang nén
kinh t&€ xanh, bén vitng va gidm ph4t thai khi nha
kinh, trong d6 c6 hd trd tai chinh cho cdc cong ty
4p dung md hinh KTTH, bao gbm cic du 4n lién
quan tAm pin NLMT. V& ngudn vdn, qu§ nay dugc
tai trg thong qua ngin sich EU (phin 16n von tir
ngin sdch da nién cia EU (Multiannual Financial
Framework)), qu§ PAu tv Tu nhan (khuyé&n khich
dau tu tir khu vuc tu nhan thong qua cdc bdo linh
tai chinh va cd ché chia sé riii ro), Ngan hang Pau
to chdu Au (EIB) (cung cip von va hd trg k¥
thuit) (European Parliament, 2021).

Bén canh d6, mot s6 nudc chau Au da duva ra
céc bién phap khuyé&n khich nhu mién hodc gidm
thu€ doi v6i cdc doanh nghiép tham gia tdi ché
tdm pin NLMT, ho#c chinh sdch gidm phi thong
qua hd trg tai chinh truc tiép.

2.1.4. H6 trg nghién citu va phdt trién

EU tai trd cdc dy 4n nghién ctu dé thi€t k& san
phd&m nhiim dé dang tdi ch€ hon va cai thién cong
nghé tdi ch€. Theo d6, c6 mdt s& du 4n ndi bat nhu
TRUST-PV, PHOTORAMA, RESILEX,
ICARUS, va CIRCUSOL (Moser et al., 2024).

TRUSTPV la mdt du d4n nghién cttu kéo dai 4
nam, dudc tai trg hon 12 tri€u Euro tir chuong trinh
Horizon 2020 ctia EU. Muc tiéu cia TRUSTPV la
céi thién hiéu sudt va do tin ciy clia cdc nha mady
dién mit trdi. Dy 4n hd trg phat trién giai phap
tAm pin NLMT than thién v6i van hanh va bdo
dudng, than thién vé6i lugi dién. Cic sdng ki€n clia
dy dn dugc thit nghiém va chitng minh thanh cong,
véi hd trg quyét dinh stt dung AL Dy 4n dugc thic
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d4y bdi nganh cong nghiép va nhan dugc sy déng
g6p tr 20 t§ chitc trong chudi gid tri tim pin
NLMT (The European Union, 2020).

PHOTORAMA 1la mot du 4n nhim cdi thién
viéc tdi ch& tim pin NLMT va thu hoi vat liéu tho,
dugc thyc hién bdi mot nhém gém 12 t6 chirc
trong giai doan 2021-2025. Muyc ti€u cida
PHOTORAMA 1a phdt trién va chiing minh céc
hé sinh th4i d6i m&i din dén cdc gidi phdp thanh
cong va canh tranh d€ khdi dong thi trudng bén
vitng cho vt liéu tho thit cdp tai chau Au (The
European Union, 2021).

2.1.5. Hé thdng tiéu chudn

EU quy dinh 4p dung cdc tiéu chuén trong sdn
xuat va tdi ch€ tim pin NLMT. Trong sdn xuat, 4p
dung tiéu chudn ISO 14001 (tdp trung vao hé
thong quin Iy moi trudng), IEC 61215 (danh cho
tAm pin NLMT, dic biét cdc tAim pin silicon tinh
th€ nhiim ddm bio hiéu sudt va tudi tho cla cic
chiing trong diéu kién moi trudng khic nghiét),
IEC 61730 (tap trung vio cdc yéu ciu vé thiét k&
va thif nghiém nhim ddm bdo cdc tim pin NLMT
hoat dong an toan trong sudt vong ddi cla ching),
va Chi thi thi€t k& sinh thdi (Xem muc 2.1.2).

Trong tdi ch€ va xit Iy tdim pin NLMT, 4p dung
tiéu chuan ISO 20679 (quy dinh vé viéc quin ly
chat thdi va tdc dong moi trudng clia cic tAm pin
mit tri khi hét vong ddi), Chi thi vé rdc thai tir
thi€t bi dién va dién t& (Xem muc 2.1.1).

2.2. Hoa Ky

Tai Hoa Ky, chinh sich KTTH cho tim pin
NLMT tap trung vao thiic ddy tdi ché, tdi st dung
va gidm thi€u tic dong mdi trudng tir cdc tAm pin
sau khi h&t vong ddi. Hé thong chinh sdch tai Hoa
Ky phin theo ciAp dd bang, lién bang. Mot sO
chinh sdch, bao gdm:

2.2.1. Quy dinh tdi ché va wu dai tai chinh &
cdp bang

California 1a bang ti€n phong trong viéc xay
dung quy dinh tdi ch€ tim pin NLMT. Luat SB
489 (2015) phan loai cdc tAm pin nay 1a chat thdi
phd thong thay vi chd't thai nguy hai, cho phép xi
ly va tdi ch& dé dang hon. Theo d6, Luat yéu cau
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céc nha sdn xudt pin NLMT phai chiu trach nhiém
xay dung hodc tai trg cho cdc chuong trinh thu
gom va tdi ch€, dim bdo ring cdc vat liéu quy gid
(silicon, bac, nhom, ddng) dugc tdi s dung va
gidm rdc thdi. Nha sdn xudt phai ding ki v6i co
quan quédn 1y chat thdi cda bang va ndp bdo cdo
dinh ki vé hoat dong tdi ché&. Cic co sd tdi ché tai
California phdi tudn tha quy dinh tr Cd quan tdi
ch€ va thu thdéi tai nguyén California
(CalRecycle) va Cuc Ki€m sodt chit dong hai
(DTSC), cung cip quy trinh an toan dé thu hdi vat
liéu tit tAm pin, x 1y cdc thanh phin nguy hai
(n€u ¢6), nhu chi hodc cadmium, theo tiéu chuin
nghiém ngdt. Chuong trinh thu gom dudc thuyc
hién qua cdc trung tdm tdi ch€ dia phuong nhan
t&m pin tr ngudi tiéu dung ma khong tinh phi hodc
v6i mic phi rat thip. Bén canh d6, California 4p
dung 1énh cAm chon 14p tAm pin tai cdc bai rdc
thong thudng dé tranh 6 nhiém di't va nudc, cdm
xud't khdu tAm pin cii sang cdc nudc dang phat
trién ma khong qua xit 1y an toan. Bang cling cung
cap cdc khodn vay vu ddi va trg cap cho cdc co s
tdi ch€ tAm pin. Ngudi tiéu diing khi giao ndp tim
pin cii ¢c6 thé dudc gidm gid khi mua tim pin m&i
thong qua chuong trinh d6i méi clia cdc cong ty
ndng lugng (State of California, 2015).

Tuong ty, Washington da thong qua Pao luit
Néng lugng sach (Clean Energy Transformation
Act - CETA), bao gdm cdc quy dinh vé tdi ché cdc
tdm pin NLMT. C4c nha sdn xuat tim pin NLMT
dudc yéu ciu phai thi€t 1ap hodc tham gia céc
chuong trinh thu hdi va tdi ch&. Trach nhiém mé
rong clia nha sdn xuat ciing dugc quy dinh. Ngoai
ra, bang ciing khuyén khich dau tu vao cic co s
tdi ch€ bing cdch cung cAp cdc khodn trg cdp
hodic wu dii thu€. Bang Washington dit muc tiéu
tré thinh mot trung tAm tdi ch€ tAm pin mit troi &
khu vuc Tay Bdc My (State of Washington, 2019).

2.2.2. Chuong trinh uu ddi tai chinh tix cdp
lién bang

Pao ludt Gidm lam phét (Inflation Reduction
Act - IRA) nim 2022, cung cip 369 ty USD d€ hd
tr¢ sdn xuat ning lugng sach va gidm khi thdi.
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Mot trong cédc khia canh quan trong cta dao luat
12 hd trg phat trién ning lugng tii tao, bao gom tdi
ch€ tdm pin NLMT. IRA cung cip cdc khodn wu
dai tai chinh nhu tin dung thu€ va trg cap cho cic
doanh nghiép sdn xuit va tdi ch€ tim pin NLMT
tai Hoa Ky. Vi du, cdc nha sdn xudt wafer va
thanh kim loai NLMT dugc hudng gidm thué 25%
cho cdc c¢d s mdi (The Senate and House of
Representatives of the United States of America
in Congress, 2022).

2.2.3. HO trg nghién citu va phdt trién

B6 Ning lugng Hoa Ky (DOE) tai tr¢g chuong
trinh nghién ctu, phdt trién va trinh dién cong
nghé tdi ché€ NLMT dudc thi€t k& d€ trao hd trg
tai chinh cho cdc t§ chic di diéu kién thuc hién
cdc dy 4n nghién ctu, phat trién, trinh dién va
thuong mai héa nhim tao ra cdc phuong phdp ti€p
cin sang tao va thi€t thuc dé€ ting cudng tdi sit
dung va tdi ch&€ cdc cong nghé NLMT. Tdng gid
tri tai trg 1én dén 20 triéu USD (U.S Department
of Energy, 2024).

2.3. Trung Qudc

Trung Qudc 1a qudc gia dAn dau thé gidi trong
san xudt va 1dp dit tim pin NLMT. Chinh séch
KTTH cho ning lugng tdi tao néi chung, tAim pin
NLMT néi riéng dang dudc xay dung. Mot so
chinh sach dién hinh, bao gdm:

2.3.1. Quy dinh tdi ché'va qudn Iy chdt thdi

Ngugc lai véi EU, tai Trung Qudc cdc tAim pin
quang dién khong dugc dua vao danh muc x& 1y
san phim dién va dién ti thai bd ctia Quy dinh vé
chat thai tir thi€t bi dién va dién tt (WEEE Trung
Qudc) (IEA, 2022). Tuy nhién, viéc quan 1y chat
thai tir tim pin NLMT c6 thé 4p dung theo Luat
ChA't thdirdn clia Trung Qudc yéu ciu cdc nha sdn
xudt sdn pham phai chiu trach nhiém vé ch' thai
cudi vong ddi do san phdm clia ho tao ra va thi€t
1ap mot hé théng quan 1y cudi vong ddi hgp 1y,
bao gébm thu gom, van chuyén va xi 1y ding cich
(trong d6 c6 tdim pin NLMT). Cdc nha sdn xuét
ciing phdi cung cap thong tin cho cdng ching va
luu gitt hd so vé cdc hoat dong quan ly chat thai
cudi vong ddi clia ho. Khong tuin thii cdc yéu cau

nay c6 thé din dén cdc hinh phat hanh chinh va
tién phat (Ali et al., 2024).

K& hoach 5 nam lan thit 14 vé Kinh t& tudn hoan
clia Trung Qudc (giai doan 2021 - 2025) dit muc
tiéu cai thién nang luc st dung tai nguyén ndi
chung, xay dung hé thong cong nghiép tdi ché tai
nguyén va phat trién KTTH vao nim 2025, trong d6
c6 tdi ché tAm pin ning lugng mit trdi (IEA, 2024).

2.3.2. Ho tro nghién citu va phdt trién

Trung Qudc da hd trg cdc nghién cttu lién quan
dén tdi ch& tAm pin NLMT. Trong giai doan K&
hoach 5 nim 14n thit 12, nhiém vu phu ctia du 4n
863 quoc gia “Nghién ctfu vé cong nghé tdi ch&
thi€t bi PV va xit ly vo hai” da ti€n hanh nghién
cttu vé cong nghé tdi ch€ tdm pin NLMT cudi
vong doi va x{t 1y vo hai biing hai phuong phdp tdi
ché& (co hoc va nhiét héa hoc) va ti€n hanh nghién
cttu thuc nghiém c6 lién quan (IEA, 2022).

2.3.3. Hé thong tiéu chudn

Nim 2021, Trung Qudc gidi thiéu tiéu chuin
qudc gia GB/T 38785-2020, huéng dén viéc tdi
ch€ cdc tAm pin NLMT mang mdng dé€ st dung
trong kié€n triic, trong dé néu chi ti€t cdc thi tuc
van chuyén, xit 1y, luu trit, tdi ch€ va loai bd cic
chitrin va nguy hi€m, gdm c6 ca tAm pin NLMT
(Ali etal., 2024).

Uy ban Phat trién va Cai cdch Qudc gia
(NDRC) d3 cong b huéng din vé xiy dung hé
thong tai ché toan dién. Nhitng tiéu chudn nay bao
gdm viéc tdi sdn xuat cdc thanh phin quan trong,
vi du nhu bd bié€n tan clia hé thong NLMT va xi
1y rdc thai tir cdc thi€t bi dd hét tudi tho. B6 Cong
nghiép va Cong nghé Thong tin (MIIT) da thiét
lap cdc tiéu chudn ky thuit dé ddm bdo viéc tdi
ch& hiéu qud va an toan.

3. K&t luan

Nghién cttu dd hé thong héa cdc chinh sich
KTTH cho tAm pin NLMT tai cdc qudc gia di diu
trong linh vuc sdn xuat va ldp dit tim pin. K€t qud
nghién citu cho thiy cu thé nhu sau: Thit nhat,
trong ba khu vuc va qudc gia dudc nghién ctu,
chiau Au 1 khu vic c6 mitc do phat trién hé thdng
chinh sdch KTTH cho tdm pin NLMT t&t nhit.
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Thit hai, cdc chinh sdch tap trung chd y&u vao thiic
ddy cdc chién lugec KTTH cho giai doan thiét k&
va sin xuat, xif Iy cudi vong ddi, hon 1a 1dp dit va
van hanh. Thit ba, cdc khia canh hé thdng chinh
sach tap trung chii y&€u bao gdbm quy dinh x 1y
tAm pin NLMT cudi vong ddi, thi€t k&€ bén virng,
cdc uvu dai tai chinh cho cdc doanh nghiép tham
gia vao chudi cung ng tAm pin NLMT, cic
chuong trinh hd trg nghién citu va phét tri€n va hé
thong tiéu chuin hoa.

Viét Nam c6 thé tham khdo céc chinh sich,
quy dinh, tiéu chuin, huéng din tir cdc qudc gia
ndy trong qué trinh xay dung hé thdng chinh séch
KTTH cho tdm pin NLMT tai Viét Nam. Mot s0
gdi y bao gdm: Thit nhdt, quy dinh trach nhiém md
rong clia nha sdn xuit, yéu cAu cdc nha sdn xuit

TAILIEU THAM KHAO:

va nha nhip khiu tAim pin mit trdi phai thu hdi va
tdi ch€ san phdm da hét han st dung. Thit hai,
phat trién co s& ha ting tdi ché, xdy dung cic
trung tAm tai ché chuyén biét va phat trién chudi
cung tng cho viéc thu hdi va tdi ch& tAm pin
NLMT. Thit ba, wu dii tai chinh va thué, cung cip
wu dai tai chinh, thu€ cho cdc doanh nghiép tham
gia vao chudi tdi ch& va diu tu vio cong nghé
tuan hoan. Thit tu, diu tu vao nghién citu va phat
tri€n cong nghé tdi ch€ mdi, hd trg cic du 4n
nghién cifu cong nghé tdi ché tién ti€n thdong qua
ngan siach nha nudc hodc hgp tic vdi cdc doanh
nghiép. Thit ndm, 4p dung tiéu chudn va quy dinh
phit hop, xay dung khung phép luat va tiéu chuin
tdi ch&€ phu hgp véi tinh hinh Viét Nam va dp dung
mo hinh tiéu chuédn quéc t& m

1. Ali, A. et al. (2024). Solar Photovoltaic Module End-of-Life Waste Management Regulations: International
Practices and Implications for the Kingdom of Saudi Arabia, Sustainability, 16(7215).

2. Dung, L. Q. et al. (2023). Circular economy and renewable energy: A global policy, in Renewable Energy in

Circular Economy. Springer.

3. European Commission (2006). The European Eco-label.

4. European Parliament (2018). Ecodesign legislation Framework directive.

5. European Parliament (2021). Just Transition Fund - Briefing.

6. European Parliament (2023). Circular economy: definition, importance and benefits. Available at:
https://www.europarl.europa.eu/topics/en/article/20151201STO05603/circular-economy-definition-importance-

and-benefits (Accessed: December 10, 2024).

7. Fetting, C. (2020). The European Green Deal, ESDN Report.
8.1CC and EY (2024). Putting the circular economy into motion: From barriers to opportunities.
9.1EA (2022). Status of PV Module Recycling in Selected IEA PVPS Task12 Countries 2022.

10. IEA (2024). 14th Five-Year Plan on Circular Economy - Policies. Available at: https://www.iea.org/policies/
24989- 14th-five-year-plan-on-circular-economy (Accessed: December 12, 2024).

11. Moser, D. et al. (2024). Advancing Photovoltaic Sustainability and Circularity in Europe.

12. Rabaia, M. K. H. et al. (2024). Enabling the circular economy of solar PV through the 10Rs of sustainability:
Critical review, conceptualization, barriers, and role in achieving SDGs, Sustainable Horizons. Elsevier B.V.,
11(April), p. 100106.

13. Reike, D., Vermeulen, W. J. V. and Witjes, S. (2018). The circular economy: New or Refurbished as CE 3.07? -
Exploring Controversies in the Conceptualization of the Circular Economy through a Focus on History and
Resource Value Retention Options, Resources, Conservation and Recycling. Elsevier, 135(November 2017), pp.
246-264.

24 S6 26 - Thang 12/2024



KINH TE

14. State of California (2015). Senate Bill No. 489 Chapter 419, the Health and Safety Code, relating to hazardous
waste.

15. State of Washington (2019). Senate Bill No. 5116 Chapter 288, Clean energy, electric utilities, and various
provisions.

16. The European Parliament and The Council (2018). Directive 2012/19/EU on Waste electric and electronic
equipment (WEEE), Publications Office of the European Union. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:02012L.0019-20180704&from=EN.

17. The European Union (2020). TRUST - PV Solar PV, Performace and Reliability.

18. The European Union (2021). PHOTORAMA Photovoltaic waste management - advanced technologies for
recovery and recycling of secondary raw materials from end-of-life modules.

19. The Senate and House of Representatives of the United States of America in Congress (2022). Inflation
Reduction Act (IRA).

20. U.S Department of Energy (2024). Solar Research and Development Funding Programs. Available at:
https://www.energy.gov/eere/solar/solar-research-and-development-funding-programs.

21. Vermeulen, W., Reike, D. and Wities, S. (2019). Circular economy 3.0 - Solving confusion around new
conceptions of circularity by synthesising and reorganising the 3R’s concept into a 10R hierarchy,
renewablematter, (September), pp. 11-15.

Ngay nhan bai: 9/10/2024
Ngay phan bién danh gia va sita chira: 24/10/2024
Ngay chap nhan diing bai: 12/11/2024

Thong tin tdc gid:
TS. PO THI HIEP
Truong Pai hoc Dién luc

CIRCULAR ECONOMY FOR SOLAR PANELS:
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ABSTRACT:

The circular economy plays an important role in managing the life cycle of solar panels,
ensuring that they are used efficiently and sustainably. Many countries have promulgated various
policy regulations to create a legal environment to promote circular economic strategies and
models for solar panels. This study provides an overview of the circular economic policy system
for the solar panel life cycle stages in Europe, the US, and China. The policy systems in these
countries will serve as a reference for developing policies related to integrating a circular
economy for solar panels in Vietnam.
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