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tiép can tong hop vé thé ché, cong nghé va kinh té tuin hoan

Pham Van Bo"

! Hoc vién Chién lugc, bdi dudng can bo xiy dung

TU KHOA

TOM TAT

Quan ly tai nguyén nuwdc
Trung Qubc

Thé ché

Cong nghé xw Iy nudce thai
Kinh té tuin hoan

Phét trién bén vitng

KEYWORDS

Trung Qudc 13 mot trong nhitng qubc gia déi mat véi thach thite nghiém trong nhét vé tai nguyén nudc trén
thé gidi, bao gbm tinh trang khan hiém nuéc, 6 nhidm gia ting va 4p li'c manh mé ti¥ qué trinh d6 thi héa
— cong nghiép héa quy mé 16n. Trong gin nam thap ky qua, quéc gia nay da titng buéc hinh thanh mé hinh
quan 1y tai nguyén niée bén vitng dira trén cch tiép can téng hop, két hop cai cach thé ché, ning cao tiéu
chuin méi trudng, d6i méi cong nghé xi 1y nwdc — bin thai va thic dy kinh té tudn hoan. Bai bao phan
tich c6 hé théng qué trinh chuyén ddi tw duy va thyc tién quan 1y ti nguyén nwéc & Trung Qubc, 1am 16
céc tru cot thé ché — cong nghé — kinh té tuin hoan, ddng thoi rit ra nhitng bai hoc kinh nghiém c6 gia tri

tham chiéu cho Viét Nam v céc quéc gia dang phat trién.

ABSTRACT

Water resource management
China

Institutions

Wastewater treatment technology
Circular economy

Sustainable development

China is facing some of the most severe water resource challenges globally, including water scarcity,
increasing pollution, and intense pressure from large-scale urbanization and industrialization. Over the past
five decades, China has gradually developed a sustainable water resource management model based on an
integrated approach that combines institutional reform, stricter environmental standards, technological
innovation in wastewater and sludge treatment, and the promotion of a circular economy. This paper
systematically analyzes the transformation of China’s water governance in both thinking and practice,

clarifies the three core pillars—institutions, technology, and circular economy—and draws key lessons for

Vietnam and other developing countries.

1. Datvan dé

Tai nguyén nwde gilt vai trd nén tang dbi v6i phat trién kinh té
— x4 hoi, dn dinh sinh théi va bao ¢dm an ninh quéc gia. Trong bdi canh
toan cu, nhidu quéc gia dang phai d6i mit véi khiing hoang nude do
gia ting dan sb, d6 thi héa nhanh va tic d6ng ngay cang r6 nét clia bién
dbi khi hau. Trung Qudc, v6i dén sb trén 1,4 ty ngudi va téc do phat
trién d6 thi thudc nhém cao nhét thé gii, 12 moét tredng hop dién hinh
ctia nhitng théch thite phite hop vé tai nguyén nude.

Lugng nudc binh quin diu ngudi ctia Trung Qudc chi bing
khoang mét phin tw mitc trung binh toan cu; sy phan bd nwdc khong
ddng déu theo khéng gian va thoi gian din dén nghich 1y “thiéu nuée
& mién Bic - dv nuwéce va li lut & midn Nam”. Bén canh d6, qué trinh
cong nghiép héa va d6 thi héa kéo dai nhiéu thap ky ¢ gy 6 nhiém
nghiém trong cac Iwtu vife séng va hd 16n. Trwde ap Ive d6, Trung Qubc
budc phai chuyén di tit mé hinh quan 1y néc phan tan, thién vé khai
thac sang mé hinh quan 1y tdng hop, nhin manh bao vé, st dung hiéu
qua va téi tao tai nguyén nudec.

Muc tiéu ctia bai nghién ciu la:

(i) Phan tich qua trinh hinh thanh va hoan thién m6 hinh quan

1y tai nguyén nwdc bén vitng & Trung Qudc;
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(i) Lam 16 vai trd ctia thé ché, tiéu chudn va cong nghé trong
kiém soét 6 nhim va ning cao hiéu qua st dung nuwdc; va

(iii) Panh gid su chuyén dich tit tv duy “x@ Iy chét thai” sang
“thu hdi tai nguyén” trong khuén khé kinh té tudn hoan.

Phuong phap nghién ctu:

(i) Phuong phap nghién ctu tai liéu thi cAp: Téng hop va danh
gia cac ngudn béo cdo qubc té, nghién citu hoc thudt, vin ban phap luat
va tiéu chudn Trung Quéc.

(ii) Phiong phap so sanh: So sanh mo hinh quan Iy nuée bén
vitng gitta Trung Quéc, Ha Lan va Israel va cic tb chitc quéc té dé 1am
ndi bat dic tring ctia Trung Québec.

(iif) Phirong phép hé théng: Ciu triic theo ba tru cot (thé ché — cong
nghé — kinh t& tuin hoan), két hgp mé ta thuc tién, ddnh gia thianh
twu/théch thite va rit ra bai hoc.

2. Tbng quan nghién ciu
Quan ly tai nguyén nudc bén vitng hién nay duge tiép can theo
hwéng quan 1y tdng hop tai nguyén nude (Integrated Water Resources

Management — IWRM), coi nuéc la mot ph'?m ctia hé sinh thai - kinh t&

— x4 hoi théng nhét. Kinh nghiém quéc té cho thiy, cic qudc gia thanh
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cong trong quan 1y nuwdc ddu dua trén sy két hop hai hoa giita thé ché
manh, tiéu chudn nghiém ngit, cong nghé phit hop va sy tham gia ciia
cong ddng.

Ha Lan 13 hinh mAu trong kiém soét 1 lut va thich &ng v&i muc
nuée bién dang thong qua chién luvge “Séng chung v&i niwée”, trong khi
Israel ndi bat v&i cong nghé khit min va tai st dung nude thai trong
diéu kién khan hiém. So véi hai qudc gia nay, Trung Qudc c6 bdi canh
phtic tap hon nhiéu: vita thiéu nwére, vita 6 nhiém, vira chiu ap luc dan
s6 va phat trién khong gian d6 thi quy mé 16n. Diéu nay budc Trung
Qudc phai la chon cach tiép can tdng hop, da muc tiéu va mang tinh
hé théng cao.

Céc nghién cttu gin day cho thdy mé hinh quan ly nuwéce cla
Trung Québc khéng chi tap trung vao ha ting k§ thuat quy mé 16n, ma
con gén chit véi cai cich thé ché, nang cao tiéu chuin méi trudng va
dbi m6i md hinh tai chinh — diu tw. Chinh sy két hop nay da tao nén

dic trung riéng clia quan 1y tai nguyén nuée “kiéu Trung Québc”.

So sanh kinh nghiém quéc té cho thiy, cdc m6 hinh quan Iy tai nguyén
nuéc bén vitng dwgc hinh thanh theo nhitng logic wu tién khac nhau.
Ha Lan xdy dung hé théng quan 1y nudc dya trén kiém soét rti ro va
thich ting dai han, trong d6 quy hoach khéng gian, ha tAng phong chéng
1ii va su tham gia clia cong ddng déng vai trd then chét. Israel lva chon
con dwdng téi wu héa ngudn nuwée thong qua cong nghé cao, v6i trong
tam 1 khtt mén, tai st dung nwdc thai va quan 1y nhu cAu nhim bao
dam an ninh nwéc trong didu kién khan hiém kéo dai.

Trong khi d6, Trung Quéc khong thé dua vao mét nhém giai phap
don 1é, ma phai két hop ddng thoi nhidu coéng cu quan ly khic nhau.
Mo hinh ctia Trung Qubc tich hop quan 1y theo lwu vuc, kiém soét &
nhiém, phén b ngudn nudc, ning cao hiéu qua st dung va tai tao tii
nguyén, dudi sy didu phdi manh mé ctia Nha nuée. Chinh tinh da muc
tiéu va quy mé trién khai rong 16n d4 tao nén sy khac biét cin ban cia
moé hinh quan Iy tai nguyén nudc Trung Québc so v6i cac tiép can tuong

dbi chuyén biét ctia Ha Lan va Israel.

Bang 1. So sanh tiép can quan 1y tai nguyén nuiéc bén vitng tai Trung Qudc, Ha Lan va Israel.

Tiéu chi so sanh Trung Qubc

Ha Lan Israel

Thiéu nuée nghiém trong (binh quan
Bbi canh tai nguyén nuwéc | diu ngudi thip), phan bd khong déu

Béc — Nam, 6 nhiém dién rong

Nude ddi dio nhung rii ro ngap

lut va nwée bién dang cao

Khan hiém nu@c tw nhién, khi
h&u kho han

Dong thoi thiéu nuwée, 6 nhidm, 4p lue
Théch thitc chinh B
dén so 16n va do6 thi héa quy mé 16n

Ngap lut, xdm nhdp man, thich
tng v&i bién dbi khi hau

Bao dam an ninh nuéc trong

diéu kién khan hiém kéo dai

Quan 1y tdng hop, da muc tiéu, mang

Tu duy quan ly cha dao . c
tinh hé thong cao (IWRM)

“Séng chung v&i nuwde” (Living
with Water), thich &ng va phong

ngtia rui ro

Quan ly nwéc nhu tai nguyén
chién luge, t6i wu hoa titng don

vi nudc

R 3 3 Két hop bao vé — st dung hiéu qua —
Trong tam chinh sach 5. . ,
phuc hoi tai nguyén nuéc

Kiém soét 1d lut, thich {ng muc

nuGe bién dang, an toan lau dai

Kht* man, tai s dung nuwdce thai,

tiét kiém nwée

Cai cach thé ché, tiéu chuln nghiém
Cong cu ndi bat ngit, ha tAng 16n, cong nghé xit 1y

nude — bun, kinh té tun hoan

Hé théng dé didu, khong gian trit
nudc, quy hoach thich @ng

Cong nghé kh mdn, tdi st dung
nuée thai, tedi tiét kiém

. 2z Nha nudc giit vai trd trung tam, didu
Vai tr6 ctia thé ché L N
phoi lién viing - lién lvu vue

Thé ché manh, phén cip r6, phdi

hop chit ché gifta cac cip

Thé ché tap trung cao, gin chit

v6i an ninh quoc gia

Mtic d6 tham gia ctia Pang tang cuong, nhung con phu

cong ddng thudc nhidu vao quan 1y nha nudc

R4t cao, cong ddng 12 mot phan
ctia chién lwge thich ting

Cao, gén vé6i v thic tiét kiém

nudce lau dai

MO0 hinh quan ly tai nguyén nuéce
Pic tring ndi bat “kiéu Trung Quéc”, tdng hop va quy

mo 16n

MO0 hinh thich ¢ng véi nuée,

huwéng dén an toan lau dai

MO0 hinh cong nghé cao trong

diéu kién khan hiém

Phit hop v&i cac qubc gia dong dan,

Gia tri tham chiéu .
d6 thi héa nhanh

Phit hop v&i cac qubc gia ven

bién, rui ro 1d lut

Phit hop v&i cac qubc gia khan
hiém nuée

Nguén: Téng hop tit World Bank, 2019; OECD, 2014; Friedler, 2017; Zhang et al., 2020

3. Tiép can tdng hop trong quan 1y tai nguyén nuéc & Trung Qubc
3.1. Hoan thién thé ché va khung chinh sdch qudn ly meéc

Cai cach thé ché 1a mot tru cot trung tAm trong quan 1y tai nguyén
nuée & Trung Quéc, trong d6 Nha nuée gitt vai trd chil dao trong hoach

dinh chién lwgc, ban hanh tiéu chudn va didu phéi lién vung, lién luu

vie. Vai trd nay dugce thé hién ré trong khung phap luét qubc gia, dic
biét 14 Luat Phong chéng 6 nhiém nudc, theo d6 trach nhiém quan 1y
chét Ivgng nuée dige giao cu thé cho chinh quyén dia phuong va gin
v&i muc tiéu phat trién kinh té — x4 hoi.

Mot chuyén ddi quan trong 13 viéc titng budc chuyén tit quan ly
theo dia gii hanh chinh sang quan 1y theo lttu vize séng, tiéu biéu théng
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qua viéc trién khai co ché “Trudng séng” trén pham vi toan quéc. Theo
co ché nay, lanh dao céc cip duge giao trach nhiém truc tiép dbi vai
giam sat chit lugng nuwdce, kiém soat 6 nhiém va phdi hop lién dia
phuong, qua dé gép phin cai thién cac chi tiéu chit lwong nuwée.

Song song v&i d6, trach nhiém giai trinh duwgc tdng cwdng théng
qua viéc gin céc chi tiéu méi trudng lién quan dén nude véi danh gia
két qua cong tic clia can bd, ddng thoi thiic ddy cong khai théng tin va

su tham gia cfia cong ddng. Cac cong cu kinh té theo nguyén tic “ngudi

gdy 6 nhiém phai tra tidn” cling ngdy cang duoc 4p dung, budc cic cha
thé gay 6 nhidm phai ndi héa chi phi méi trvdng va qua d6 ning cao

hiéu qua thuc thi chinh sach quan ly tai nguyén nuéde.
3.2. Ndng cao tiéu chudn va d6i méi cong nghé xit Iy meéc — bin thdi

Song song vé&i cai cach thé ché, Trung Quéc lién tuc siét chit cac
tiéu chuén méi tredong dbi v6i ca nude ubng va nude thai d6 thi. Nam
2022, Trung Quéc ban hanh Tiéu chudn chit lvgng nwée ubng (GB
5749-2022) va chinh thic ap dung tit thang 4/2023, trong d6 quy dinh
hon 150 chi tiéu vat 1y, héa hoc va vi sinh. Py 1a budc cdp nhat quan
trong so v&i cac phién ban trudc, nhim dap ¥ng nhitng thach thitc ngay
cang gia ting vé chét lwong nuwée. Tiéu chuin nay tiép can theo huéng
quan 1y rtii ro, tiém can v&i cac khuyén nghi ctia T6 chite Y té Thé gii
(WHO), ddng thoi vin cho phép diéu chinh phit hop véi diéu kién ty
nhién va kinh té - x4 hdi da dang giita cic viing ctia Trung Qudc.

Viéc nang cao tiéu chuén xa thai da tré thanh déng lvc manh mé
thic diy d6i méi cong nghé xit 1y nuGe thai. Cic quy dinh québc gia vé
xa thai, bao gdm Tiéu chudn xa thai nwéc thai tng hop (GB 8978-1996)
va céc tiéu chudn chuyén nganh d6 thi sau ndy, da thiét 1ap gi6i han
nghiém ngit dbi véi cac chat 6 nhiém chit yéu nhv BOD, COD, TSS va
céc dang dinh duéng (dic biét 12 nito va amoni). Mic dit duoc thiét ké
linh hoat dé phit hgp véi didu kién phat trién khong ddng déu, cic
ngudng nay vé co ban tiém cin v&i thire hanh quan 1y ctia cac qudc gia
phat trién.

Trén co s& d6, nhidu c6ng nghé xit 1y sinh hoc tién tién da dugc
trién khai rong rdi tai cdc d6 thi 16n, bao gdm cac quy trinh AAO cai
tién, MBR, MBBR, IFAS va c4c cong nghé xt 1y hiéu suit cao khac. Péng
thovi, Trung Qudc ngay cang chii trong dén quan ly bun thai - linh vic
titng bi xem nhe - thdng qua céc giai phap nhu tiéu héa ky khi, thu hdi
khi sinh hoc, siy khé va thiéu dbt. Cach tiép cin nay khong chi gitp
giam thiéu rti ro méi trudng ma con gép phin cit giam phat thai khi

nha kinh trong toan b6 chu trinh x@ Iy nwéc thai.
3.3. Thiic ddy kinh té tudn hodn trong qudn ly tdi nguyén meéce

Mot diém ndi bat trong tiép can quan 1y tdi nguyén nudc ciia
Trung Qudc 14 chuyén ti¢ tw duy “x@ ly chit thai” sang “thu hdi tai
nguyén” theo nguyén tic kinh té tudn hoan. & nhiéu db thi 16n, nwéc
thai sau x1t Iy dugc coi 1a ngudn nwéc thit cip va duoc tai sit dung cho
cac muc dich cdng nghiép, twdi ciy xanh va bd sung canh quan. Vi du,
tai Thién Tan, hé théng tai st dung nwéc da dap ing t&i khoang 60 dén

70 % nhu ciu nudc cho canh quan va coéng nghiép, gitp giam ap lvc
1én ngudn nuéc ngot. Tai Bic Kinh, cic mang lwéi tai st dung nuée
hién dai cung cip nuéc dat chudn x Iy nang cao cho cac khu vic ven
d6, gép phan cai thién hiéu qua sit dung nuée do thi.

Song song v&i tai st dung nuwéc, Trung Qubc ciing ting cudng
thu hdi gia tri tit biin thai. Nhiéu nha may x@ 1y nudc thai tai cdc tinh
nhu Chiét Giang, Giang T6 va Quang Déng 4p dung céng nghé tiéu héa
ky khi aé tao khi sinh hoc (biogas), st dung cho nang lugng ndi bo.
Phan biin con lai sau xi¢ 1y duoe tan dung 1am phan bén hoic nguyén
liéu cho vét liéu xay dung, gidm lugng bun chon lép va tao ra gia tri
gia tang.

Céach tiép can kinh té tun hoan nay khong chi giam chi phf van
hanh nh¢ sit dung lai ngudn niée va ning lwgng thu hdi, ma con tao
ra ngudn doanh thu bé sung, gép phin ning cao tinh bén vitng tai chinh
cho nganh nuwéc. Bdng thoi, giam khai thic nuwée sach va cit giam phat
thai khi nha kinh tit cc quy trinh truyén théng ciing hd trg’ cic muc

tiéu moi tredng qudc gia.
4. Thao ludn: thanh tyu, thach thdc va bai hoc kinh nghiém

Cach tiép can tdng hop trong quan 1y tai nguyén nwée da gitp
Trung Quéc dat dwgce nhidu thanh tyu quan trong trong nhitng thap ky
gan day. Trudce hét, chit lugng nwde tai cac db thi 16n va cac luu vige
song trong diém da duoc cai thién r6 rét nhe sy két hop gitta cai cach
thé ché, nang cao tiéu chudn méi trudng va ng dung cic cong nghé xi
ly tién tién. Nang lwe thu gom va xit 1y nuée thai dé thi duge md rong
nhanh chéng, dic biét tai cac thanh phé 16n va khu vire phét trién, gép
phén kiém soét 6 nhiém hitu co va chit dinh dwdng, ddng thi ning
cao hiéu qua st dung tai nguyén nwée. Bén canh dé, viéc trién khai céc
mé hinh tai st dung nudc va thu hdi tai nguyén tit bin thai d3 tao ra
nhitng buéc tién dang ké trong viéc giam 4p luc 1én ngudn nude tu
nhién va cai thién tinh bén vitng tai chinh ctia nganh nuée.

Tuy nhién, mé hinh quan 1y tai nguyén nuéc clia Trung Qudc vin
dbi mit v&i nhidu thach thite. Chi phi du tv va van hanh cao dbi vai
cac cong trinh va cong nghé xt 1y hién dai tao 4p lvc 16n 1én ngin sach
nha nude va chinh quyén dia phuong, dac biét tai cdc khu vuc kém
phaét trién. Sy chénh léch v& niing luc quan 1y, trinh d6 cong nghé va
ngudn lue tai chinh gitta cac ving vin con dang ké, din dén hiéu qua
thuc thi chinh sach khéng ddng déu. Ngoai ra, tic déng ngly cang gia
téng ctia bién d6i khi hau, thé hién qua cac hién tugng han han, 1a lut
va bién déng cuc doan ctia ché d6 thiiy vin, dang 1am gia ting tinh bat
dinh va rai ro dbi véi hé théng quan 1y tai nguyén nuée hién hanh.

Tit thye tién cta Trung Quéc, c6 thé rat ra mot sé bai hoc kinh
nghiém c6 gia tri tham khao rong rdi. Thit nhét, quan 1y tai nguyén
nuée bén vitng doi hoi mét cach tiép cin téng hop, trong d6 thé ché,
tiéu chuén va cong nghé phai dugc thiét ké va trién khai ddng bo, tranh
tinh trang phéat trién r&i rac hodc 1éch pha. Thi¢ hai, tiéu chuin méi
trwdng nghiém ngit khong chi 12 cong cu kiém soat 6 nhiém ma con
d6ng vai trd 1a dong lizc then chét thic diy ddi m&i cong nghé va ning

cao hiéu qua van hanh hé théng. Thit ba, viéc 16ng ghép kinh té tuin
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ho#n vao quan 1y tai nguyén nuée gitp chuyén héa cic dong thai thanh
ngudn lire, qua d6 vira giam chi phi, vita tao gid tri gia ting va ning
cao tinh bén vitng trong dai han.

Téng thé, kinh nghiém ctia Trung Quéc cho thy ring thanh céng
trong quan 1y tai nguyén nudc khong dén tir mot giai phap don 1é, ma
14 két qua cua su két hop c6 hé théng giita déi mé&i thé ché, tién bo
cong nghé va céc md hinh kinh t& bén vitng. Céch tiép can nay cung
cAp nhitng goi m& quan trong cho céc qubc gia dang phat trién, trong
d6 c6 Viét Nam, trong bdi canh dé thi héa nhanh va 4p luc ngay cang
16n ti bién dbi khi hau.

5. Kétluan

Qua trinh quan 1y ti nguyén nwéc & Trung Qudc cho thiy mot
st chuyén ddi sau sic vé tw duy va mé hinh phat trién, tit khai thac va
kiém soat don thuin sang quan ly tong hop, bén vitng va tudn hoan. Sy
két hop gita thé ché manh, cong nghé tién tién va kinh té tudin hoan da
tao nén mé hinh quan ly tai nguyén nudc mang dic trung riéng, cé gid
tri tham chiéu cao cho Viét Nam va nhidu qudc gia dang phat trién trong

bdi canh d6 thi héa nhanh va bién d6i khi hiu ngay cang gia ting.
Tai liéu tham khao

[1]. World Bank (2019) China: Water resource management and urban wastewater
development. Washington, DC: World Bank.

[2]. OECD (2014) Water governance in OECD countries: A multi-level approach.
Paris: OECD Publishing.

[3]. Friedler, E. (2017) ‘Water reuse - An integral part of water resources
management: Israel as a case study’, Water Policy, 19(4), pp. 620 - 635.

[4]. Zhang, Q., Xu, M. and Huang, X. (2020) ‘Water resources management and
policy reform in China: Institutional transitions and future challenges’,
Environmental Science & Policy, 104, pp. 1- 9.

[5]. National Health Commission of China (2022) Standards for drinking water
quality (GB 5749 - 2022). Beijing.

[6]. Yang, D. H. (2025). Kinh nghiém ctia Trung Qudc trong qudn ly tdi nguyén meéc
bén vitng. Pai hoc Pdng Té, Trung Quéc.

[7]. International Water Association (IWA). (2022). Global Innovation Awards —

Wastewater Resource Recovery.

JOMC

97



