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Abstract: This study investigates the current status of domestic water usage and assesses the
willingness to pay (WTP) for clean water among residents in Binh Duong and Cao Duc communes,
Gia Binh district, Bac Ninh' province. Based on compiled data and interviews with 125 households,
the research applies the contingent valuation method to determine WTP, using linear regression
analysis in Stata 17, combined with Pearson correlation analysis and multicollinearity tests to
develop the WTP model. The results show that 100% of households have access to piped water;
however, over one-third still use rainwater for drinking purposes. The average WTP values for three
water-use models are 213,250 VND/m? (for drinking water), 9,770 VND/m? (for other domestic
uses), and 14,340 VND/m® (for overall domestic water). The average domestic water cost of
households in Binh Duong and Cao Duc communes is 193,590 VND per household per month,
accounting for 1.3% of total household income. Four factors significantly influencing WTP include
household income, education level, gender, and age of the household head. By 2050, the local
population is projected to reach approximately 17,000, increasing water demand by about 630
m3/day compared to 2024. Based on these findings, the study proposes integrated solutions in
infrastructure, communication, and policy to ensure sustainable domestic water supply in the future.

Keywords: Water demand forecasting, Linear regression, willingness to pay, domestic water, Binh
Duong - Cao Duc communes.
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! According to Resolution No. 1658/NQ-UBTVQH15 dated June 16, 2025, Nhan Thang Town, Thai Bao Commune, and Binh
Duong Commune were merged to form a new commune named Nhan Thang, while Van Ninh Commune and Cao Duc
Commune were consolidated into a new commune named Cao Duc, in Bac Ninh Province.
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Panh gia hién trang st dung va muc do san 1ong chi tra
cua ngudi dan cho nudc sinh hoat tai hai xa
Binh Duong-Cao Buc, huyén Gia Binh, tinh Bac Ninh

Tran Van Tuan Quynh!, Tran Vin Khiém?2, Nguyén Thi Huyén Trang'-”*

'Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Qué'c gia Ha Ngi,
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam
2Truong Dai hoc Thuy Loi, 175 Tdy Son, Déng Pa, Ha Noi, Viét Nam

Nhan ngdy 5 thang 8 nam 2025
Chinh stra ngay 18 thang 12 nam 2025; Chap nhan dang ngay 12 thang 02 ndm 2026

Tém tit: Nghién ctru khao sat thuc trang sir dung va danh gia mirc d6 sin sang chi tra (WTP) cho
nudc sinh hoat ciia ngudi dan tai hai xa Binh Duong va Cao Puc (cii), huyén Gia Binh, tinh Bic
Ninh (theo Nghi quyét 1658/NQ-UBTVQH15 ngay 16/6/2025, thi trin Nhan Thing, xa Thai Bao
va xa Binh Duong sép nhap thanh xa mai tén Nhan Théng, x3 Van Ninh va xa Cao Ptrc gdp thanh
xd méi tén Cao Pic, tinh Bic Ninh?). Dua trén dir licu téng hop va két qua diéu tra phong van 125
ho dan, s dung phuong phap danh gia ngiu nhién dé xac dinh gia sdn 1ong tra (WTP) va phan tich
hoi quy tuyen tinh bang phan mém Stata 17 két hop véi phén tich trong quan Pearson va cac phuong
phéap kiém dinh khac dé xac dinh phuong trinh WTP. Két qua cho thdy 100% ho dan da tiép can
nude may, nhung hon 1/3 ho van két hop sir dung nudc mua cho n udng, véi mic WTP lan luot
cho ba mé hinh 14 213.250 dong/m? (nuée an ubng), 9.770 ddng/m* (nude sinh hoat khac) va 14.340
ddng/m? (nude sinh hoat chung). Téng chi phi nuée sinh hoat trung binh ctia cac hd dén tai hai xa
Binh Duong - Cao D 1a 193.590 ddng/hd/théng, twong tmg véi 1,3% thu nhap ho gia dinh. Bon
yéu t6 c6 anh hudng ro rét dén WTP la thu nhap, hoc vén, gioi tinh va tudi ciia chu ho. Dy bao dén
nam 2050, dan sé khu vuc ting 1én khoang 17.000 nguoi, kéo theo nhu cau ding nude ting thém
630 m*/ngay.dém so voi nam 2024. Tir d6, nghién ciru dé xuat dong bd cac giai phap vé ha tang,
truyén théng va chinh sach nhim dam bao cip nudc sach bén virng trong tuwong lai.

Tir khéa: Dy bao nhu cdu nude, hoi quy tuyén tinh, mirc sin 1ong tra, nude sinh hoat, xa Binh Dwong
— Cao Drrc.

1. Mé dau

Nudc la tai nguyén thiét yéu cho su song va
phat trién bén virg. Tuy nhién, hién nay thé giéi
dang phai d6i mat v6i mot cudc khung hoang
nudc ngay cang nghiém trong. Theo bdo cdo cla

* Tac gia lién hé.
Dia chi email: nguyenthihuyentrang@hus.edu.vn
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t chire Y t€ Thé gi6i WHO/UNICEF (2023), ¢6
khoang 2,2 ty nguoi (tuong duong ~27 % dan sO
thé gioi) trén the gidi van chua dugc sir dung
dich vu nudc uong tai nha dat tiéu chuan an toan
(safely managed), trong d6 gan 785 triéu nguoi
hoan toan khong co bét ky hinh thirc dich vu cap

2 Theo Nghi quyét 1658/NQ-UBTVQHI1S5 ngay 16/6/2025, Thi trdn Nhan Thing, xi Thai Bao va xa Binh Duong sép nhap
thanh xa m&i tén Nhan Thang, xa Van Ninh va xa Cao Ptrc gdp thanh xa méi tén Cao Puc, tinh Bac Ninh.
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nude co ban nao [1]. Trong khi, dam bao ngudn
nudc va vé¢ sinh sach s€ 1a mdt trong 17 muc tiéu
phat trién bén viing (SDG 6) ma Lién Hop Qudc
dé ra cho giai doan 2030 [2].

Nudc sinh hoat 1a loai nudc da duoc xir ly
nham dam bao chat lugng phuc vu cac nhu cau
thiét yéu nhu an udng, tim giit, vé sinh va cac
hoat dong thuong ngay cia con ngudi [3-4]. Xeét
theo ngudn cung cap, nude sinh hoat chu yeu
gom ba loai: nudc may duoc xir 1y tir song, ho
hodc ao, dam bao ti€u chuén an toan; nudc giéng
hoac nudc ngam duogc khai thac tr cac mach
nuée dudi 10ng dit thong qua giéng khoan; va
nudc mua duge nguoi dan ving nui cao, hai dao
hay nong thon thu trir dé sir dung trong sinh hoat.
Xét theo muc dich sir dung, nudc sinh hoat dugc
chia thanh nudc ding cho 4n udng — doi hoi tiéu
chuén an toan cao vé vi sinh, hoa chét va dic tinh
vat ly; va nudc dung cho tdm giat, vé sinh — duogc
xt ly & mirc co ban, dam bao khong gay anh
huong dén strc khoe nguoi dung [5, 6].

Tai Viét Nam, méc du c6 hé thong sdng ngdi
day dac, nhung ngudn nude sinh hoat dang chiu
nhiéu 4ap luc do d6 thi hoa, 6 nhlem nguon nudc
mat va suy giam muyc nude ngam [7]. Theo thong
ké, khoang 56 % déan sé nong thon van phai sir
dung céac cong trinh cAp nudc nho 1€ tai ho gia
dinh, trong khi chi 44 % duoc tiép can nudce tur
hé théng cip nudc tap trung [8]. Tai cac vung
ven d6 thi Ha N6i va mot so tinh mién Bic, 4p
luc gia ting dan sb va cong nghiép hoa da lam
gia ting nhu cau st dung nude sinh hoat, trong
khi ha tﬁng cép nude chua duoc dau tu déng bo,
dan dén mot bo phan dan cu, dac biét la khu vyc
nong thon va lang nghé, Van phai str dung ngudn
nudc ngam hodc nudc giéng khoan chua qua xur
1y [9]. Theo BO Y té (2023), mot ty 1¢ dang ké ho
gia dinh ¢ khu vyc nong thon Van chua dugc tiép
can ngudn nudc dat chuan, tiém an nguy co anh
hudng téi sirc khoe cong dong [10].

Trong bdi canh d6, Bic Ninh, mdt tinh nim
trong tam giac phat trién kinh té Ha Noi — Hai
Phong — Quang Ninh, dang trdi qua qua trinh
cong nghi¢p hoa va d6 thi hda manh mé, kéo theo
ap luc 10n 1én hé thdng cip nudc sinh hoat. Vi
hang loat khu cong nghiép quy mé 16n va dan sb
tang nhanh, nhu cau sir dung nuéc sinh hoat dang

gia ting manh mé& [11]. Tuy nhién, thuc trang
khai thac nudc ngdm qua murc dang gy sut giam
muc nudc va anh huong dén ngudn cap nude cho
ngudi dan. Bén canh dé, 6 nhiém moi truong tur
cac khu cong nghiép cling khién chat luong
nguon nuée ngdy cang suy giam, dat ra yéu cau
cap bach vé ning cao hiéu qua quan 1y va cp
nude bén viing.

Xa Binh Duong (cii) — mot phan cua xa Nhan
Théng (méi) va xa Cao Pic (cit) — mot phan cua
x4 Cao Puc (mdi) trude day l1a hai don vi hanh
chinh thudc huyén Gia Binh (cii), tinh Bic Ninh
dang trong qua trinh d6 thi héa va phat trién kinh
té — x3 hoi manh m&. Trong nhiing nim gan day,
diéu kién ha tang va doi séng dan cu tai hai xa
¢6 nhiéu cai thién, ddc biét 1a trong tiép can voi
dich vu cip nudce sinh hoat. H¢ thong cp nudc
may di duoc trién khai dén toan bo ho dan, song
thuc té van ton tai song song viéc st dung cac
ngudn nudc truyén thong nhu nudc mua hoic
nuée giéng. Piéu nay phan anh sy da dang trong
hanh vi tiéu ding nudc va 1a co so phu hop dé
danh gia mirc sin 10ng chi tra trong cac bdi canh
khac nhau. Mat khac, Binh Duong va Cao buc
ndm trong vung quy hoach phat trién cong
nghiép trong dlem cua tinh, voi nhleu khu cong
nghiép va ha ting 16n dang dwoc trién khai, trong
d6 co dé xuit xay dung san bay tai dia ban huyén
Gia Binh [12]. Nhitng bién dong vé kinh té — dan
s6 du kién s& tao ap luc lon 1én hé théng cép nudc
sinh hoat trong tuong lai. Tuy nhién, cong tac
dau tu va quan 1y dich vu nuéc sach tai dia
phuong van con mdt sd ton tai, can duge nghién
ctru, danh gid mot cach cu thé. Trén co s& do,
nghién ctru nay duoc thyc hién vdi cdc muc ti€u:
i) Panh gid hién trang st dung nudc sinh hoat
cua nguoi dan; ii) Dy bdo nhu cau st dung nudce
dén nam 2050; iii) Xac dinh mirc san long chi tra
(WTP) cta ngudi dan cho nudc sach; va iv) Dé
Xudt cac giai phap nang cao hiéu qua quan 1y va
sir dung nude bén viing tai dia phuong.

Phuong phap dinh gi4 ngau nhién
(Contingent Valuation Method — CVM) hién
dang dugc ap dung phd bién trong cac nghién
ctru nham xac dinh mirc WTP ciia nguoi dan ddi
v6i nude sach. Phuong phép nay diéu tra truc
tiép qua bang hoi, khao sat thai do va kha ning
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tai chinh ctia nguoi dan trong viéc chip nhan
mirc gia nudc nhit dinh nham cai thién chat
luong dich vu hodc tranh suy giam ngudn nudc.
Nghién ctru tai cac ving nong thén thudc mién
Trung Tanzania d3 chi ra ring quy mo ho gia
dinh va su hai long véi dich vu 1a cac yéu t6 tich
cuc anh hudng dén muac WTP, trong khi tudi tac,
murc tai san va trinh d6 hiéu biét c6 anh huong
tiéu cuc [13]. Mot nghién ciru khac tai thanh phé
Calcutta (An D0) cling cho thiy mtirc WTP chiu
anh huong boi cac yeu t6 nhu thu nhap ho gia
dinh, sb lwong thanh vién trong gia dinh, tudi tac
va trinh d6 hoc van. Cudc khao sat véi 202 nguoi
dan tai cac khu dan cu thu nhép thép va trung
binh cho thay ngudi dan sin sang tra mic gia cao
hon dé c6 nude sach st dung, dac biét néu ho
nhan thire duoc loi ich 13 rang vé stc khoe va
tién ich [14]. Nghién ctru cua Parveen nam 2016
déanh gia mirc ¢ san 10ng chi tra cua cac h¢ gia
dinh ddi véi nudce ubng an toan tai thanh phé
Nowshera (Pakistan) bang mé hinh hdi quy, cho
thdy nguoi dan san sang tra muc phi cao hon
dang ké so v6i gia nude hién hanh dé duoc sir
dung nudc co chat lwong tdt hon. Két qua nghién
cuu chira rr:ing thu nhép, trinh 6 hoc vAn va chi
phi y té c6 anh hudng tich cuc dén WTP, khing
dinh nudc sach khong chi 13 nhu cau thiét yéu ma
con dugc ngudi dan coi 1a khoan dau tur cho st
khoe 1au dai [15].

Nhiéu nghién ciru trong nudc ciling da duoc
thuc hién nham danh giamuc do0 WTP ctia nguoi
dan nhu tai Quang Yén (Quang Ninh), Thuy
Nguyén (Hai Phong) hay Cao Linh (Pong
Thap). Cac nghién ctru nay déu cho thiy rang
muc d6 hai long vo6i dich vy, thu nhap ho gia
dinh, trinh 6 hoc véan, quy mé ho va nhan thirc
vé nude sach 1a nhing yéu t6 chinh anh huong
dén muc WTP [16-18]. Cac két qua nay cing goi
mo rang, viée xdy dung chinh sach cap nude hiéu
qua va ben virng khong thé tach roi yéu t6 xa hoi
—kinh té va sy tham gia chu dong ctia nguoi dan.
Tai thoi diém khéo sat, mic WTP cla nguoi dan
dat khoang 5.000-5.400 ddng/m* & Cao Lanh
(Ddong Thap) va Chuong My (Ha Noi), cing
khoang 141 nghin dong/hd/thang tai Thuy
Nguyén (Hai Phong). Khi quy ddi theo chi s6 gia
tiéu dung (CPI) va lam phét dén nam 2025, cac

muc nay tuong uUng khoang 7.300-8.000
ddng/m? va 172 nghin dong/thang. Ngoai yéu tb
lam phat, sy gia tang con chiu anh hudng cia chi
phi xir 1y, van hanh va dau tu ha tang cap nudc,
khién gia tri trong duong hién nay cao hon déng
ké so voi giai doan khéo sat ban dau. Nam 2022,
nghién ctru Bui Thi Nuong st dung dir 1i€u khao
sat ho gia dinh tai Ha Noi dé wdc luong mure do
san long chi tra nham cai thién hé thong cép nudc
sinh hoat d6 thi. Két qua cho thay nguoi dan sin
sang tra murc phi cao hon so vai gia nudce hién tai
dé duoc st dung nudc co6 chét luong 6n dinh va
lién tuc, véi murc WTP trung binh wéc khoang tir
1,7 dén 1,9 1an so v&i gia nude hién hanh. Thu
nhdp ho gia dinh, mirc d6 hai long véi dich vu
nudce hién tai va nhan thic vé strc khoe 1a nhitng
yéu t6 anh huodng tich cuc dén WTP [19].

Tir cac bang chimg trong va ngoai nudc, cd
thé thdy rang viéc danh gia mirc sin long chi tra
cho nude sach 1a mot hudng tiép can quan trong,
g6p phan cung cép co so khoa hoc cho viée xay
dung cac chinh sach cip nudc phu hop, cong
bang va hiéu qua, dic biét trong bdi canh cc khu
vuc dang phat trién ngay cang déi mat véi ap luc
vé tai nguyén nudc.

2. Co s tai liéu va phwong phap nghién ciru
2.1. Co so tai liéu

Dir liéu thu cap: Cac dir lidu diéu kién tu
nhién, kinh té - xa hoi, dan sb.... dugc thu thap tir
UBND 2 xa Binh Duong, Cao Puc va nién giam
théng ké huyén Gia Binh. Dt li¢u hién trang st
dung nudc may vao thang 2 ndm 2024 va thang
12 ndm 2024 duogc thu thap tir Ban quan ly: Nha
may nudc sach Binh Duong — Cao Diic.

Dit liéu so cap: Cac dir liéu duoc thu thap tir
phong van 125 ho dan sinh song tai hai xa Binh
Duong (65 hd) va Cao Buc (60 hg). Cac hd dan
dugc phong van chon ngiu nhién va phan bd déu
trong hai xa theo do tudi, trinh d6 hoc van va thu
nhap. Kich ¢& mau diéu tra dugc tinh theo cong
thirc chung cua Green:

n>50+8k=50+8x8=114[20]

Trong d6: n 1 ¢& miu diéu tra;
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k 14 S bién phén tich hdi quy; cu thé trong
nghién cu la 8 bién.

Téng s6 ho dan trén dia ban hai xi Binh
Duong va Cao Birc 1a 3.200 ho, v6i ¢& mau diéu
tra duoc xac dinh 1 125 phiéu dam bao tinh dai
dién cua dit liéu va cac tinh toan tiép theo.

2.2. Phwong phdp danh gid ngau nhién (CVM)

Phuong phap danh gia ngiu nhién
(Contingent Valuation Method — CVM) la
phuong phap duoc sir dung dé danh gia hang hoa
chat luong méi truong. Phuong phap danh gia
ngau nhién (Contingent Valuation Method —

CVM) duge ap dung theo hudng hoi truc tiép
(direct elicitation), nhim xac dinh muc sin long
chi tra (WTP) ctia ngudi dan cho nudc sinh hoat.
Ngudi duoc phong van duoc hoi vé loai nude sir
dung (nu6c udng, nude sinh hoat khéc), lugng
nudc tiéu thu, va muc gia ho san long tra, phan
anh gia tri ma ho gia dinh gin voi chit luong
nudc sach trong diéu kién thuc té hién nay.

Quy trinh thyc hién:

i) Thiét ké phiéu diéu tra: Nhim thu thap cac
thong tin vé hién trang cép nudc sach, hién trang
st dung nudc ciia ngudi dan, muc san long chi
tra cho viéc cung cip nuéc sach. Ciu tric phiéu
gém ba phan: (1) Thong tin chung cua ngudi
duogc phéng van: Ho tén, nim sinh, gidi tinh,
trinh d6 hoc vén, s thanh vién trong gia dinh,
thu nhédp binh quén,... (2) Cac théng tin vé hién
trang cap nudc va s dung nudc nhu: ngudn
nude su dung; lugng nudc ti€u thu hang thang,
chi phi sir dung nudc, mirc d6 hai 1ong vé ngudn
nude dang sir dung...; (3) Phan cau hoi vé mirc
san long chi tra (WTP) dugc thiét ké theo hinh
thirc hoi truc tiép, nham xac dinh muc gia ti da
hé gia dinh chép nhan chi tra cho nudc sinh hoat
va nudc dn ubng. Nguoi duge hoi danh gia mirc
d6 phu hop cua gia hién tai va cho biét murc gia
cao nhét san long tra cho timg loai nudc (nudc
an uéng, nudc sinh hoat). Kiéu cau hoi WTP mé
(open-ended), tirc 1a ngudi dan néu con sb ho sin
10ng tra da dugc img dung trong nhiéu cong trinh
nghién cuu chiing minh tinh hi¢u qua cua
phuong phap hoéi [21-23]. Trong nghién clru nay,
trude khi xac dinh muc sin 1ong chi tra cao nhat
clia ngudi dan ddi véi nudce sinh hoat, bang hoi

s& duoc thiét ké dé thu thap thong tin vé chi phi
thyc té ma cac ho gia dinh dang phai bo ra cho
cac ngudn nude hién tai. Cac chi phi nay bao
gdm gia nudc may theo hoa don hang thang; dbi
v6i nuée giéng 1a chi phi dao giéng, bao tri va xir
1y nuéc; dbi voi nude udng 1a chi phi mua may
loc nudc, thay 16i loc, dién van hanh va chi phi
bao dudng hoac mua nudc dong binh. Cac thong
tin nay déng vai tro hinh thanh gia tham chiéu
thuc té, phéan anh murc chi tra hién hitu clia nguoi
dan va lam co s& dé ho can nhéc va dua ra muc
gia t6i da ma ho sin long tra cho ngudn nudc
dam bao chéat lugng cao va an toan hon, ma
khong can gia dinh kich ban hay mé ta cai thién
cu thé. Viéc hoi dua trén “chi phi thuc t& ma
ngudi dan dang tra” dé tir d6 hoi mirc sin 10ng
chi tra cao nhat (maximum WTP) duoc coi la
mot dang cua gid tham chiéu thiee té (reference
price approach) va di duoc ap dung nhiéu
nghién ctru thé hién tinh hiéu qua cia phuong
phap [13, 19, 24, 25]. Thong tin thu dugc s€ su
dung dé tinh WTP trung binh va lam co s cho
phan tich hdi quy cac yéu t6 anh hudng;

ii) Diéu tra thir nghiém: Bang hoi duoc dua
di phong vén thtt trén 15 ho dan dai dién cho hai
xd. Muc dich cua diéu tra thur 1a dé phat hién
nhitng sai sot cia bang hoi. Dua trén nhiing y
kién gop ¥, tra 10i cia nguoi duge hoi bang hoi
dugce chinh stra dé phu hop véi thuc té khu vuc
nghién ctru;

iii) Diéu tra chinh thirc: nghién ctru diéu tra
phong van theo hai dot: dot 1 (thang 02/2024)
va thang 11-12/2024. Hinh thitc phong vén truc
tiép 125 ho dan sinh song tai hai xa Binh Duong
(65 ho) va Cao Birc (60 hg). Cac ho dan duoc
phong van chon ngau nhién va phan bd déu trong
hai x3 theo d tudi, trinh d6 hoc van va thu nhép.

iv) Phén tich két qua phong vén, tinh toan
WTP trung binh: tién hanh thong ké va phan tich
két qua bang phan mém Excel

2.3. Phuwong phdp hoi quy tuyén tinh

Phuong phap hdi quy tuyén tinh (Linear
Regression) la mot phuong phap dugce st dung
dé mo hinh hoa mdi quan hé giita mét bién phu
thudc (blen muc tiéu) va mot hodc nhiéu bién doc
lap (bién giai thich). Muc dich la du doan gia tri
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ctia bién phu thudc dua trén gia tri cua cac bién
ddc lap.

Phuong trinh cta hdi quy tuyén tinh don:

WTP = f (tudi, gi6i tinh, trinh d6 hoc van,
thu nhdp, nghé nghiép, s6 lugng thanh vién,
luong nude binh quan va ngudn nude st dung
cua hg gia dinh). [17]

Phuong trinh hdi quy sé& c6 dang:

WTP = C+ B1Age + f2Gen + B3Edu + p4Inc
+ B5X + + B6Job + B7Num + B8Sou

Trong d6:  Age: tudi tac;

Gen: gidi tinh;

Edu: trinh d6 hoc van;

Inc: thu nhép;

Job: nghé nghiép;

Sou: ngudn nudc;

Num: s6 lugng thanh vién trong gia dinh;

X: lvgng nudc st dung binh quan ctia ho gia
dinh, Pon vi: m3/thang;

C: hé sb chan ciia mé hinh hdi quy;

B1, B2, B3, P4, B3, P6, P7: cac hé sb twong
g ctia cac bién.

Banh gia
mo hinh

dinh mo6
hinh

udemy

Softwarenramium4u

Hinh 1. Quy trinh phan tich hdi quy tuyén tinh.

Cac budc thuc hién (Hinh 1):

Budc 1: tong hop cac sd lidu tir phiéu da
phong van, bao gdom thong tin vé mic sin 10ng
tra (bién phu thudc) va cac yéu té anh hudng
khac (bién doc lap: SO luong thanh vién, tudi, gidi
tinh, trinh do hoc vén, thu nhap, nghé nghiép,
luong nudc st dung binh quén cua ho gia dinh).

Budce 2: lam sach dir li€u: loai bd cac gia tri
nhiéu hodc khong chinh xac (vi dy: mac thu
nhap, mirc san long chi tra qua cao hodc qui
thp...), ma hoa bién dinh tinh (gi6i tinh, hoc
van,.. .) thanh dang $b.

Budc 3: phan tich twong quan dé xem xét
mbi quan hé gitra bién phu thude va cac bién doc
1ap (du doén mbi quan hé gitia cac bién doc lap
anh huong nhu thé nao dén bién phu thudc bang
ma tran tuong quan) nham lwa chon bién dua vao
chay phuong trinh hoi quy.

Budc 4: xiy dung phuong trinh hdi quy
tuyén tinh bang phan mém Stata 17.

Budc 5: danh gia mo hinh: Kiém tra do chinh
xé4c va tinh pht hop ctia mé hinh hdi quy bang
cach str dung cac chi s6 thong ké nhu R- square
va P-value.

Budc 6: kiém dinh mé hinh dé ¢am bao rang
mo hinh phi hop (kiém dinh y nghia cia cac hé
sO (R, P), kiém dinh cac khuyét tat: kiém dinh da
cong tuyén, kiém dinh hé s6 phong dai phuong sai.

Budc 7: stt dung m6 hinh: Dy dodn WTP cho
ho gia dinh, xdy dung biéu do duong ciu cap
nudc sinh hoat.

2.4. Phuong phdp dw bdo nhu cau sir dung nudce
den nam 2050

Phuong phap dy bao nhu cau st dung nudc
1a cac cach tiép can dé woc luong trude lugng
cau (nhu cau tidu dung, st dung nudc,...) trong
tuong lai dya trén dir li€u hién tai va qua khu.

Céc bude dé du bao nhu cau sir dung nudc:
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Budc 1: thu thap dit lidu tht cip (dan sd, ty
1¢ gia tang dén s6,...).

Budc 2: du bao quy mé dan sb trong tuong
lai theo mé hinh E-Uler cai tién.

N2oso = Nao24 X (1 +1)'[17]

Trong d6: Naso: Dan s0 dy bao 2 xa Binh
Duong - Cao Bttc nam 2050;

Nao2s: dan s6 2 x3 Binh Duong — Cao Piic
nam 2024;

t: khoang thoi gian du bao (t = s6 nim=26
nam);

r: ty 1& gia ting dan sd tu nhién x3 Binh
Duong -Cao Dtic (r =0.72 %) [12];

Budc 3: tinh toan khéi luong nudc st dung
nam 2024 va du bao 2050.

Khéi luong nude st dung cho khu dén cu
duogc xac dinh theo TCXDVN 33:2006 boi cong
thue:

QshngTB = (qtex  Nix
(m*/ngay.dém) [26]

Trong d6: Q: Lugng nude dung cho nhu ciu
sinh hoat trung binh (m*/ngay.dém);

qie: Tiéu chuan cap nudc sinh hoat tinh theo
dau nguoi;

Ni: Dan s6 nim 1

fi: Ty 1€ dan duoc cép nudc.

Theo TCXDVN 33:2006, 2 xa dang la dia
phuong néng thén méi, tiéu chun cdp nudc sinh
hoat tinh theo ddu ngudi thudng dao dong tir 80
dén 120 lit/ngudi/ngay, cu thé trong nghién ciru
nay: i) nam 2024, q.= 100 lit/nguoi/ngay, véi ty
1€ cép nudc 100%; va ii) nam 2050, q. = 120
lit/nguoi/ngay véi ty 1é cap nude 100%.

£i)/1000

a) Giéng nude

b) Bé nudc mua

Budc 4: tinh toan do chénh 1éch khdi lugng
nudc gitra ndm 2024 va 2050

3. Két qua va thio luin

3.1. Thuec trang cung cdp va sir dung nudc tai
khu viee nghién ciru

3.1.1. Thuc trang cdc nguon cdp nude sinh
hoat theo nguon

Tir cudi nam 2016, hai xd Cao Ptrc va Binh
Duong di duoc cip nude sach tir hé thong tap
trung. Pén nam 2020, ty 18 ho dan duoc sir dung
nudc may dat 100%. Chét lugng nudc tai nha
may luén bao dam theo Quy chuin QCVN
01:2009/BYT trong giai doan truéc nam 2019 va
hién tuan thi Quy chudn QCVN 01-1:2018/BYT
[4]. Cac chi tiéu nhu mau sic, do duc, pH, do
ctrng, ham Iugng Fe, Mn, Asen, NH4", clo du va
téng Coliform déu nam dudi ngudng gidi han
cho phép c6 cong suit 3.000 m*/ngay.dém va
khai thac tir ngudn nuéc mit 1iy tir song Pubng
[11,27].

Bén canh d6 nudc mua va nudc giéng dao 1a
hai ngudn nude truyén théng duge sir dung tir xa
xua, dén nay tuy di duoc cép nuéc sach tuy
nhién van con kha nhiéu ngudi dén & day con sir
dung trong sinh hoat. Két qua khao sat 125 ho
dan cho thiy: 62% h¢ déan sir dung hoan toan
nudc may; 34% ho dan két hop nudc may voi
nudc mua; va 4% ho dan két hop nudc may voi
nuée giéng (Hinh 2).

¢) Nudc may
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= Nwéc may = Nudc mua + may = Nwdc giéng + may

Hinh 2. Cac ngudn nudc va hién trang st dung nguép nude tai 2 xa Binh Duong - Cao Dtic
(theo két qua phong van 2024).

3.1.2. Thuc trang cép nwwoc theo muc dich
su dung

3.1.2.1. Nudc sinh hoat phuc vu an, uéng

Duya trén khao sat, mdi ho dan trung binh sir
dung 13,5 m® nuéc sinh hoat mdi thang. Tuy
nhién, mot diém rat dang chi y 1a lugng nudc sir
dung cho muc dich an udng chi chiém khoang
2% trong tong khi lugng nude sinh hoat, trong
duong khoang 0,27 m*/hg/thang (Hinh 3a). Nhu
cau dinh luong cho nudce an ubng tuy nho, nhung
yéu cau chét luong lai cao. 65% ho gia dinh duoc
phong van dang sir dung nudc may cho myc dich
an uong (Hinh 3b). Ty 1€ nay cho thay nuéc may
hién nay dang 1a nguon nudc an uong chu yeuva
dugc nguoi dan tin tuong lya chon. Piéu nay
phan 4nh sy hiéu qua trong cong tac dau tu, phat
trién hé thong cép nudc sach, voi kha nang dap
{mg t6t nhu cau vé chét lugng nudc ciing nhu
dam bao tinh on dinh va lién tuc trong cung cap.
Nuée may thuong duwoc xir Iy qua nhiéu cong
doan nhu loc, khir khuan, va kiém dinh chit
luong dinh ky, nén dugc danh gia 1a ngudn nudc
tuong dbi an toan cho sirc khoe ngudi s dung.
Mit khac, 35% ho gia dinh van duy tri thoi quen
sit dung két hop nudc mua cho muyc dich in
uéng. Viéc tan dung nudc mua mang lai mot s6
loi ich kinh té 1 rét nhu giam chi phi héa don
nuoc sinh hoat, dac biét tai nhiing khu vyuc co

lwong mua doi dao va diéu kién thu gom nudc
mua thudn lgi. Viéc sit dung nudc mua gitip
giam ap lyc chi phi nude sinh hoat, dong thoi cho
thdy thoi quen tan dung tai nguyén thién nhién
van con dugc duy tri. Tuy nhién, ngay nay dudi
su phat trién vé co o, vat chét ky thuat dac biét
¢6 sy xuat hién cua cic khu cong nghiép tap
trung, san bay Gia Binh,... qua phong vén cua
ngudi dan hién nay chat lugng nudc mua dang
suy giam din dén viéc s dung nuéc mua cho
muc dich in, udng s& kho dam bao, doi hoi quy
trinh thu, loc va Iuu trit nude phai dam bao vé
sinh an toan thyc pham, tranh nguy co nhiém
khuén hay 1an tap chit c6 hai. Vi vy, cac ho dan
can ap dung cac quy trinh thu gom va xir Iy nuee
mua phi hop véi tiéu chuan an toan. Nudce giéng
khong dugc sir dung trong dn udng.

3.1.2.2. Nudc sinh hoat khac

Dua trén khéo sat thuc té tir cac ho dan, téng
lugng nuédce sinh hoat trung binh mdi ho st dung
vao khoang 13,5 m*thang. Trong do, c6 tdi 98%
tong luong nudc — twong duong khoang 13,23
m?/hd/thang dugc dung cho ciac muc dich sinh
hoat khac ngoai an ubéng nhu: tam rira, giat
gil,.... Ty 1€ vuot troi nay phan anh rat 1o rang
rang cac nhu cau sinh hoat khac nay ch1em phan
16n trong co cau tiéu thy nudc cua mdi ho gia
dinh. Dac biét, cac hoat dong nhu tdm rira va giat
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gii von can luong nudc dang ké da chiém ty
trong 16n nhét trong nhom nay. Day 1a nhiing
nhu cdu thiét yéu va thuong xuyén, khong thé
thay thé, dong vai tro quan trong trong viéc dam
bao vé sinh ca nhan, v¢ sinh moéi truong séng va
duy tri chat luong cudc séng cho ngudi dan. Két
qua khéo sat cac ho gia dinh cho thiy, toan bo

2%

= Nwdc sinh hoat khac = Nwéc an, uéng

a) Ty 1¢ khéi luong str dung nudc trong sinh hoat

cac ho (dat ty 18 100%) déu st dung nudc may
cho cac nhu cau sinh hoat thiét yéu nhu tdm, giat,
rira va cac hoat dong vé€ sinh khac. biéu nay
khong chi thé hién sy phd bién cua nudc may
trong doi sdng sinh hoat thuong ngay ma con
phan anh nhiing chuyén bién tich cyc vé ha tang
cap nudc va y thire bao vé stic khoe cong dong.

= Nwgc may = Nwdc muwa

b) Nguon nude st dung cho muc dich &n, uong

Hinh 3. Thuc trang cip nudce theo muyc dich st dung.

3.2. Két qua thong ké mé ta dir liéu mikc long tra
cua cac ho dan

Murc san sang chi tra (WTP) clia nguoi dan
cho loai nudce ¢6 muc dich str dung khac nhau la
khac nhau. Trong d6, nguoi dan san long tra muc
gid cao nhat cho nudc in, udng véi gia tri
213.250 dong/m3, cho thay nguoi dan dac biét
coi trong chét lwong nude ding cho nhu cau thiét
yéu nay. WTP cho nudc sinh hoat khac 1a dat
9.770 dong/m* va WTP tong cho nudc sinh hoat
1a 14.340 dong/m® (Hinh 4a). Mirc sin long chi
tra (WTP) cho tong luong nudc sinh hoat ctia ho
gia dinh tai thoi diém khao sat nim 2024 cao hon
khoang 1,6 1an so v6i gia nudc may tai thoi diém
khao sat. Két qua nay trong dong véi nghién ctru
cua Hoang Thi Hué ndm 2021 tai Nam Dinh,
cling ghi nhan WTP cao gép 1,6 lan gi4 hién tai
[28]. Tuy nhién, mirc WTP nay cao hon so véi
khu vuc Chuong My (Ha N¢i) nam 2024, noi
ngudi dan chi san long tra cao hon 1,4 lan [29],

va thép hon moét chut so véi mirec WTP tai mot
$6 quan ndi thanh Ha N§i nam 2022, dao dong
tir 1,7 d&én 1,9 1an [19]. Mirc san sang chi tra
(WTP) cho nuéc an udng trong nghién ctru 1én
dén 213.250 ddng/m?, cao hon dang ké so véi
WTP cho cac muc dich sinh hoat khac. Tuy gia
tri ndy vuot xa mure gia nudc sach thong thuong
dang ap dung tai dia phuong (8.000 dong/m?),
nhung van phan dnh mot thuc t& hop 1y trong
hanh vi tiéu ding cta ngudi dan. Cu thé, qua
khao sat va phong van sau, hau hét ho gia dinh
duoc hoi cho biét ho dau tu thém cac thiét bi loc
nudc nhu may loc RO (Reverse Osmosis), loc
nano, hodc binh loc than hoat tinh dé xir 1y nuéc
may trude khi ding cho néu an, pha ché va uéng
tryc tiép. Viéc nay phat sinh chi phi bo sung déng
ké gdm: chi phi mua may loc nudc (tir 1-1,5 triéu
dong/may/nam) thay 161 loc dinh ky (200 nghin
ddng/may/nam), tién dién van hanh va cong
cham soc, v€ sinh may loc. Do vay, khi nguoi
dan tra 101 mic WTP cho nudc an uéng, ho
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thuong tinh kém ca chi phi loc nudc tai gia dinh,
chir khong chi 1a gia nudc may ban dau. Diéu nay
cho thay nguoi dan c6 nhén thirc cao vé an toan
v¢ sinh thuc phém va stc khoe, dong thoi sin
sang chi tra thém dé dam bao chit lugng nudce an
u6ng. Tuy nhién, cling dong nghia rang niém tin
vao chét lugng nudc may dau vao chua thuc su
tuyét d6i, budc ngudi dan phai "loc lai" trudce khi
st dung. Piéu nay phu hop vé6i nghién ciru cia
Del Saz-Salazar ¢ Bolivia va Wahid & Hooi &
Malaysia, noi niém tin dich vu céng thap dan dén
WTP cao cho giai phap tu xtr ly nude [21, 22].
Ngoai ra, vi lugng nudc dung cho an udng rat
nho so véi tong luong nudce sinh hoat, nén viée
chi tra cao cho nuéc udng khong gdy ap luc tai
chinh dang ké, khién nguoi dan dé chép nhén
hon. Cu thé, véi mic st dung nuée an ubng
trung binh 0,27 m*hg/thang va muc san 1ong chi
tra (WTP) 1a 213.250 ddng/m?, chi phi nuge an
ubng ude tinh ciia mdi ho 1a 57.577 dong/thang
Mirc chi tra nay tuong duong, tham chi thip hon
so voi chi phi mua mot binh nuéc Lavie 20 lit
(50.000-70.000 dong), cho thiy con sb nay la
hoan toan hop Iy va phu hop véi kha nang chi tra
ctia ngudi dan. Tng chi phi nude sinh hoat trung
binh ctia cac hd dan tai xa Binh Duong — Cao
Duc 1a 193.590 dong/hd/thang, tuong ung véi
1,3% thu nhap h¢ gia dinh (thu nhép trung binh
14,825 triéu dong/hd/thang). Ty 1& nay thap hon
mirc khuyén nghi 2,5% do Co quan Bao vé Mbi
truong Hoa Ky (US EPA) dé xuat dé danh gia
kha nang chi trd chi phi nude sinh hoat, qua do
cho thay mirc gia nudc hién nay duoc xem 1a hop
1y va nam trong ngudng chap nhan dugc d6i véi
nguoi dan dia phuong [19].

Dt liéu nghién ctru dugc thu thap tir 125 ho
gia dinh, voi cac dac diém nhan khau hoc va kinh
té - xa hoi duoc mo ta chi tiét trong Bang 1. Két
qua nghién ctru cho thdy gidi tinh, tudi tac,
nguon nudc, hoc van, thu nhap va nghé nghiép
déu tac dong dang ké dén muc sin long chi tra
cua ho gia dinh. Nam gidi ¢6 xu hudng chi tra
cao hon nit giéi khoang 15% ddi v6i nude an
udng (229.000 so v4i 198.000 dong/m?), trong
khi véi nudce sinh hoat khac, mtrc chénh léch tuy
nho (1.300 dong/m?) nhung dang cha ¥ do loai
nudc nay chiém dén 98% tong lugng tiéu ding.

Nhom dusi 50 tudi c6 WTP cao hon nhém 16n
tudi tir 15%-20%, phan anh nhan thirc cao hon
vé chat luong nudc va nguy co 6 nhiém moi
truong. Nguoi st dung nude may co6 miac WTP
trung binh 1a 15.129 dong/m?, cao hon 2.300
ddng/m? so v6i nguoi dung nudc mua, cho thiy
su phu thudc vao hé thong cap nudc tap trung
lam tang nhu cau dau tu cho dich vu nuGe on
dinh va an toan (Hinh 4a). Trinh d6 hoc van cang
cao thi WTP cang 16n, dac biét dbi véi nuée an
ubng (ting tir 184.000 dén 240.000 dong/m?),
phan anh vai trd cta nhén thirc trong quyét dinh
tai chinh lién quan dén sirc khoe. Thu nhép 1a yéu
t6 quyét dinh manh nhat: nhom thu nhap cao nhat
¢6 WTP cho nudc dn udng cao hon 35% so véi
nhom thu nhép thap nhit. Nghé nghiép ciing tao
ra su khac biét r6 rét; nhém can bd/vién chirc co6
WTP cao nhét, trong khi nhém 1am nong nghiép
c6 WTP thap nhit (Hinh 4b). Pang chu y, khoi
luong nudc tiéu thu chi anh hudng dén WTP &
mic d6 gidi han: WTP ting dén mot ngudng
nhit dinh rdi giam, phan anh co ché diéu chinh
chi tiéu ho gia dinh; tuy nhién, dbi véi nude an
ubng, micc WTP luén duy tri trén 200.000
ddng/m3, chig to ddy 1a nhu cau thiét yéu co
mirc d6 co gidn thip theo gia. Piéu nay khing
dinh rang cac chinh sach gia nude cin phan biét
giita myc dich sir dung dé dam bao cong bang va
hiéu qua.

Bén canh cac yéu td ¢co anh hudng 15 rét,
nghién ciru ciing cho thdy mét s6 bién nhu nghé
nghiép, sé lwong thanh vién trong ho va luong
nudc str dung trung binh hang thang khong c6 y
nghia thong ké dang ké d6i véi mirc do san long
chi tra. Két qua nay phu hop véi nhiéu nghién
ctru trude d6 khi cac bién nghé nghiép, quy mo
hd va luong nudc ti€u thu khong cd y nghia
thong ké dang ké trong mé hinh [18, 19, 22].
Diéu nay cho thiy WTP cho nudc sach chii yéu
phan anh nang luc tai chinh va nhan thac vé loi
ich strc khoe, hon 1a cac dac diém nhén khau hoc
don thuén. Ngoai ra, chi tiéu cho nudc sach
khong chiém ty trong 16n trong tong chi tiéu nén
khong bi anh hudng manh bdi quy mé tiéu dung.
Bén canh d6, bién nghé nghiép khong co tic
dong manh mé& c6 thé phan anh mirc thu nhap
giita cac nhom nghé tai khu vuc néng thén khong



T. V. T. Quynh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 42, No. 2 (2026) 63-80 73

chénh léch nhiéu. Cac nghién ciru qudc té tai [15, 25]. Nhitng két qua nay ham y rang chinh
Pakistan va Bangladesh ciing nhin manh ring sach gia nudc nén tap trung theo nang luc tai
yéu té chat luong nude 13 wu tién hang dau doi chinh va nhan thac, hon la duya vao lugng tiéu
v6i ngudi tiéu ding, thay vi khéi lugng sir dung thu hay dic diém ho gia dinh don thuan.

Bang 1. Pac diém dbi tuong dugc phong van

Pic diém cua doi tugng

Ty 1&

Gidi tinh

Nit (52,5%), Nam (47,5%)

Do tuoi

Dudi 35 tudi (27,5%), 35-50 tudi (35%), 50-65 tudi (17,5%), Trén 65 tudi (20%)

Trinh d6 hoc van

Tiéu hoc hoic khong (ji hoc (7,5%), Tmr}g hoc Co 56 (7,5%), Trung hoc phé
thong (42,5%), Cao dang/Trung cap nghé (5%), Pai hoc (37,5%)

Nghé nghiép

Nong dan (22,5%), Cong nhan (7,5%), Kinh doanh (37,5%), Nghi huu
(2,5%), Can b, vién chirc (30%)

S6 thanh vién gia dinh

2 ngudi (20%), 3 ngudi (20%), 4 ngudi (30%), 5 ngudi (12,5%), 6 nguoi
(15%), 7 ngudi (3,5%)

Thu nhép (triéu dong/thang)

5-10 triéu (37,5%), 10-15 triéu (27,5%), 15-20 tridu (20%), >20 triéu (15%)

Luong nudc sit dung

6-10 m® (25%), 10-14 m? (32,5%), 14-18 m’ (27,5%), >18 m’ (15%)

(m®/thang)
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Hinh 4a. Mtic san 10ng tra ctia nguoi dan cho nudce sinh hoat va céc yéu té anh huéng téi miic sn 1ong tra

(muc dich str dung, gidi tinh, nguon nudc, tudi tac).
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Hinh 4b. Mirc sin 10ng tra ciia nguoi dan cho nude sinh hoat va céc yéu td anh huong téi mirc san 1ong tra
(thu nhap, hoc van, nghé nghi€ khoi lugng nudc).

3.3. Kiém tra twong quan giita bién phy thugc va
cac bién doc lap

Trude khi xay dyng m6 hinh hoi quy, nghién
ctru d3 tién hanh kiém tra mdi twong quan gitta
cac bién doc 1ap nham phat hién nguy co da cong
tuyén va danh gia muc y nghia véi WTP
(Willingness to Pay). Két qua sir dung hé s6
tuong quan Pearson dugc trinh bay trong Bang 2
cho thdy mot s6 bién c6 twong quan manh véi
WTP (r > 0,7). Cu thé, thu nhadp c6 hé sb tuong
quan cao nhat v6i WTP & ca 3 md hinh nudc
(r = 0,9113), phan 4nh 13 rét rang ngudi c6 thu
nhap cao sin sang chi tra nhiéu hon cho nudc

sinh hoat. Gi6i tinh ciing ¢ anh huong dang ké
v6i r= 0,725, cho thdy nam gi6i c6 xu hudng chi
tiéu thoai mai hon cho cac nhu cau lién quan dén
nudc, dac biét la an uéng. Tudi tac c6 hé sb tuong
quan 4m manh (r = -0,756), cho thdy nguoi tré
tudi san sang chi tra nhiéu hon so voi ngudi 16n
tudi. Trinh d§ hoc van ciing c6 lién hé dang ké
voi WTP (r = 0,7131), thé hién rang nguoi hoc
van cao thuong wu tién chat luong cudc song va
sttc khoe. Ngoai ra, ngudén nude sir dung co hé
sd tuong quan am rd rét (r = -0,767), phan anh
raing ngudi ding nuwéc mua thuong c6 WTP
thap hon do tam 1y tiét kiém va thoi quen tu cung
cép nudc.
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Nguoc lai, cac bién nhu sé luong nguoi trong
ho (r = 0,557), khéi lwong nude st dung (r =
0,456) va nghé nghiép (r=0,201) c6 murc twong
quan yéu voéi WTP. Do cac bién nay khéng co

nghia théng ké dii manh va con bi twong quan cao
v6i cac bién khac, chung s& duoc loai khoi md hinh
hoi quy dé tranh hién twong da cong tuyén va dam
bao d6 chinh xac ctia md hinh phan tich.

Béang 2. Ma tran twrong quan cac bién doc lap va phu thude

Giditinh [  Tubi | Hoc van KL Thu nhap | N.nuwéc | N.nghiép SL
Gen 1
Age -0,611 1
Edu 0,409 -0,537 1
X 0,32 0,279 0,142 1
InC 0,601 -0,541 0,486 0,615 1
Sou -0,278 0,514 -0,509 | -0,371 0,571 1
Job 0,161 -0,036 0,157 0,014 0,163 0,015 1
Num 0,32 0,278 0,241 0,749 0,717 0,324 -0,02 1
Witpan 0,7253 | -0,756 | 0,7131 0,456 09113 | -0,767 0,201 0,557
WtpSH khac | 0,7253 | -0,756 | 0,7131 0,456 09113 0,201 0,557
Wtp nuéec SH | 0,7253 | -0,756 | 0,7131 0,456 09113 | -0,767 0,201 0,557

3.4. Phan tich hoi quy

Dua trén két qua phan tich tuong quan,
nghién ctru Iya chon 5 bién doc 1ap dua vao phan
tich hdi quy bao gdbm: Thu nhap, va 4 bién gia:
Gidi tinh (nir =0, nam =1), tudi tac (dudi 50 =0,
trén 50 = 1); Hoc van (< Cao ding = 0, >= Cao
ddng = 1) va ngudn nude str dung (nuwdc mua =
0, nudc may = 1). M6 hinh WTP c6 dang:

WTP = f (tudi, gi6i tinh, trinh do hoc van,
thu nhap, ngudn nudc sir dung cho an uéng)

Phuong trinh hoi quy s& c6 dang: WTP = C+
Bl1Age + B2Gen + B3Edu + B4Inc + B5Sou.

Nghién ctru str dung 3 mé hinh héi quy dé
phan tich murc san long chi tra (WTP) ctia ho gia
dinh cho ba loai nudc: nudc an uéng, nudc sinh
hoat khéc, va nudc sinh hoat tong hop (Bang 3).
Phuong trinh hdi quy cho timg mé hinh nhu sau:

- Wtp nuéc an, ubng = 170896,6 +
2711,76InC + 5283,55Gen + 10360,42Edu -
4169,939Age -6175,95Sou

- Wtp nuée SH khac = 8276,9 + 106,43InC
+ 123,37Gen + 247,89Edu — 597,18 Age

- Wtp nuéc SH = 10954,43 + 236,15InC +
212,46Gen + 272,46Edu — 510,4Age —322,6Sou

Cac md hinh déu dat hé sé xac dinh R-
squared rat cao: 0,9282 (nuéc an ubng), 0,9245
(nudce sinh hoat khac) va 0,8895 (nudc sinh hoat
tong hop), cho thiy mé hinh c6 d6 phu hop cao
v6i dir liéu thuc té. Cac bién doc 1ap nhu thu
nhap (InC), hoc van (Edu), tudi (Age), gi6i tinh
(Gen) va ngudn nudc (Sou) giai thich duge tir
88,95% dén 92,82% su bién dong trong mic
WTP, cho théy cac yéu td duoc lua chon co gia
tri thuc tién cao.

Bang 3. Két qua hdi quy ciia 3 md hinh nude

WTP nudc in, udng WTP nudc SH khac WTP nuéec SH
Tidu chi R-squared = 0,9282 R-squared = 0,9245 R-squared = 0,8895
Coefficient P-value Coefficient P-value Coefficient P-value

C 170896,6 0,00 8276,9 0,00 10954,43 0,00

InC (Thu nhap) 2711,76 0,00 106,43 0,00 236,15 0,00

Gen (Giéi tinh) 5283,55 0,002 123,37 0,06 212,46 0,1
Edu (Hoc vén) 10360,42 0,00 247,89 0,00 272,46 0,063
Age (Tudi) -4169,939 0,02 -597,18 0,00 -510,4 0,002
Sou (N, nuéc) -6175,95 0,00 -322,6 0,038
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Két qua nghién ctru cho thay thu nhap 1a yéu
t6 tac dong manh nhat dén mirc sin sang chi tra
(WTP) trong ca ba md hinh, déc biét d6i voi
nude udng. Trong mo hinh nude an udng, hé s6
thu nhap dat 2.711,76 dong/m? (p = 0,000), nghia
1a néu thu nhip ho gia dinh ting 1 tridu
ddng/thang thi WTP ting gan 3.000 dong/m?.
Pbi v6i nude sinh hoat khac va nudce sinh hoat
téng hop, hé sb 1an luot 1a 106,43 ddng/m® va
236,15 déng/m?, van giit chiéu hudng tich cuc.
Diéu nay hoan toan phu hop véi cac nghién ctru
trong va ngoai nudc, khi thu nhap dugc xac dinh
1a yéu tb quyét dinh chinh dén hanh vi chi tra cho
nud6e sach [13, 14, 19, 21].

Heé s6 hoc van ciing c6 anh huong déng ké va
mang chidu huéng tich cuc, khing dinh nhan
thire va trinh d6 gido duc cao giup nguoi dan uu
tién st dung ngudn nudc dam bao chét luong
[19, 22]. Trong m6 hinh nuéce an ubng, hé s6 hoc
van dat t6i 10.360,42 dong/m3 (p = 0,000) — cao
nhit trong tat ca cac blen — cho thiy nguoi co
trinh dd hoc van cao sin sang chi tra nhiéu hon
dé duoc st dung ngudn nudc dam bao chit
lugng. Trong hai mo hinh con lai, hé s6 hoc van
& mirc 247,89 ddng/m* (p = 0,000) va 272,46
ddng/m* (p = 0,063), tuy thap hon nhung van
mang y nghia tich cuc. Nhu vay, trinh d6 hoc van
gitp nang cao nhan thirc va su uu tién cho suc
khoe, tir d6 thuc day hanh vi chi tra hop 1y cho
nudce sach.

Nguoc lai, bién tudi c6 tic dong am trong tat
ca cac mo hinh, cho thdy nhém nguoi 16n tu01
thuong than trong hon trong chi tiéu va it san
sang chi trd thém cho nudc sach, trai ngugc voi
nhom nguoi tré - von quan tdm nhiéu hon dén
sitc khoe va chat luong cudc song. Két qua
nghién ctru phu hop vai nhidu cong trinh trude
d6, khi bién tudi co tac dong 4m va cd y nghia
thong ké dén WTP [14-15, 18-19]. Cu thé, trong
md hinh nudc an udng, khi tudi tdng thém mot
nam, WTP giam trung binh 4.169,94 dong/m? (p
=0,02); con ¢ nudce sinh hoat khac va nudc sinh
hoat téng hop, h¢ sb giam lan luot 1a 597,18
doéng/m?® va 510,4 ddng/m>.

Bién gi6i tinh c6 tac dong tich cuc dén muc
san long chi tra cho nudc an udng, phu hop véi
cac nghién ctru tai khu vuc chiu A va cac qudc

gia dang phat trién [14, 15, 18, 19, 21, 22, 24].
Diéu nay phan anh vai tro truyén thong clia nam
gi6i 1a ngudi ra quyét dinh tai chinh trong ho gia
dinh, do d6 ho c6 xu huéng sin sang chi tra nhiéu
hon dé dam bao chat lurong nude cho sire khoe.

Nguon nudc hién co6 anh huéng tiéu cuc
trong 2 mo hinh (nuéc n udng va tong hop), véi
hé sb 1an luot 1a —6.175,95 ddng/m® va —322.6
ddng/m3, déu c6 y nghia théng ké (p < 0,05).
Nguon nudc hién co lam giam WTP, cho thay
cac ho dang sir dung nuéc mua hodc ngudn nude
tu nhién khac ¢6 xu hudng khong mudn chi thém
cho nuéc may — xu huéng nay twong tu cac két
qua dugc ghi nhan tai Tanzania, Pakistan, Viét
Nam va Malaysia [14, 15, 19, 21, 22, 24].

Hé sb hang sb (C) trong cac md hinh phan
anh muc sn sang chi tra co ban khi cac yéu t6
khac bémg 0. Trong d6, mé hinh nude an udng co
héng s cao nhat (170.896,6 ddng/m?), cho thay
day 1a nhu cau thiét yéu duoc uu tién hang dau,
du khong bi tac dong béi thu nhap hay dic diém
nhan khau. Nguoc lai, hai mo hinh con lai ¢
hing s6 thip hon (8.276,9 va 10.954,43
ddng/m?), phan anh mirc chi tra khoi diém thip
hon cho cac muc dich sinh hoat khac. Diéu nay
cho thdy ngudi dan sin sang chi nhiéu hon dé
dam béo an toan nudc udng, trong khi cac nhu cau
thuong nhat dugc can nhic ki hon vé chi phi.

Két qua nghién ctru phan anh rd sy khac biét
trong hanh vi chi trd cho nudc sinh hoat gitra cac
nhém dan cu, dac biét theo thu nhap, hoc van va
d6 tudi. M6 hinh khang dinh nuée an udng 1a mit
hang thiét yéu c6 WTP cao nhat, cho thdy ngudi
dan sin sang chi tra dang ké dé dam bao
chat lugng nudc udng — yéu to truc tiép gan véi
suc khoe.

3.5. Kiém dinh mé hinh

Sau khi xac dinh duoc cc bién doc lap co y
nghia thong k&, mé hinh dugc kiém dinh lai do
phu hop bang hé sb R-squared diéu chinh. Két
qua cho thay ca ba mo hinh déu dat gia tri rat cao:
0,928 (nuwdc an udng), 0,925 (nuwdc sinh hoat
khac) va 0,8895 (nudc sinh hoat tong hop). Diéu
nay chimg t6 cac bién nhur thu nhap (InC), hoc
véan (Edu), gi6i tinh (Gen), tudi (Age) va ngudn
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nude (Sou) da giai thich tir 88,95% dén 92,8%
mirc bién thién trong WTP cuia ho gia dinh.

Dé kiém tra hién tuong da cong tuyén, hé sd
phong dai phuong sai (VIF) dugc st dung. Tt
ca cac bién déu co VIF trong khoang 1,52 —2,23

(Béang 4), thip hon nhiéu so v&i ngudng 10, cho
thiy muc d6 twong quan giita cac bién doc 1ap 1a
thip va mo hinh khong gip van dé da cong tuyén
nghiém trong.

Bang 4. Két qua phan tich VIF cho ca 3 m6 hinh WTP

Kiém dinh Nude in, udng Nudc SH khac _
cac md hinh R- squared = 0,928 R- squared = 0,925

Variable VIF VIF VIF
Thu nhap 2,2 1,8 2,2
Gidi tinh 2,16 1,98 2,16
Hoc van 1,62 1,52 1,62
Tudi 2,23 2,02 2,23
Ngudn nude 1,88 1,88

Ngoai ra, phén tich ma tran twong quan
Pearson cting cho thiy tat ca hé sd gitra cac blen
doc lap déu nho hon 0,7, dam bao khong co mdi
quan h¢ tuyen tinh cao nao gy anh huong dén
ket qua hoi quy. Nhitng két qua nay khing dinh
rang mo hinh udc Iuwgng cd do on dinh cao, dang
tin cdy va phu hop dé st dung cho phan tich
chinh sach.

3.6. Xdc dinh nhu cau cd}) nuoc sinh hoat dén 2050

Dua vao s6 liéu dan sb hién tai cta hai xa
Binh Duong va Cao Buc (14.104 nguoi), nghién
ctru da du bao dan s6 dén nam 2050 dat khoang
17.000 ngudi, twong Gng muc tang khoang
20,5% (Hinh 5). Ttr @6, nhu cau sir dung nudc
sinh hoat cling dugc tinh toan ting tor 1.410
m?/ngdy dém nam 2024 1én 2.040 m*/ngay dém
vao nam 2050, tang 44,7% (Hinh 6). Muc chénh
léch can dap ung thém 1a 630 m3/ngay dém. Tuy
nhién, can luu y rang mirc ting dan s6 nay duoc
tinh toan cha yéu dua vao ti 1€ tang dan s6 tu
nhién tai chd cta hai x3, ma chua xét dén kha
nang thu hut lao ddng nhap cu tir cac dia phuong
lan can dén sinh song va lam viéc tai cac khu
cong nghiép dang mo rong trén dia ban. Yéu té
nay néu xay ra voi quy md 1én co thé khién nhu
cau sir dung nudc thyc té cao hon dang ké so véi
du bao, dac biét tai cac cum dan cu mai hoac khu
nha ¢ cdng nhan. Do d9, viéc du bao va quy hoach
cap nudc can duoc cap nhat linh hoat theo tinh hinh
phat trién kinh té — xa hoi timg giai doan.

Hién nay, hai xd Binh Duong va Cao Puc
duoc cung cap nudc sach tir Nha may nude Binh
Duong — Cao Dirc, dua vao van hanh tr thang 12
nim 2016 véi cong suit thlet ké 3. 000
m*/ngay.dém, cao hon so voi nhu cau dy bao dén
nam 2050. Tuy nhién, trén thyc té, cong suét van
hanh hi¢u qua chi dat khoang 70%—-90%, phu
thudc vao diéu kién k¥ thuat va mirc do tiéu thu
nudce cua nguoi dan. Do do, viec mo rong mang
ludi phan phéi, g1am ty 18 that thoat va tang ty 18
ho dan su dung nudc may la cac gidi phap then
chot nham néng cao hi¢u qua déu tu va dam bdo
cap nuge bén viing trong dai han. Trong thyc té,
dan s6 tang dong ngh1a voi viée sO lu:orng ho g1a
dinh va ca nhan c6 nhu ciu sir dung nudce cho cac
muc dich sinh hoat hang ngay cung tang theo.
Céc nhu cau thiét yéu bao gom udng nudc, ndu
an, tam gidt, v¢ sinh ca nhén, v¢€ sinh nha cura,.
Khi s6 lwong nguoi sir dung tang 1én, tong lu:orng
nudce tiéu thu toan khu vye cling tang tuong ung,
dac biét 1a hién nay khu vuc 2 xa dang trong qua
trinh m& rong, noi méat do dén cu va nhu cau sinh
hoat c6 xu hudng ting nhanh va lién tyc. Piéu
nay dan dén hé qua cta qué trinh nay 14 hé thong
cap nudc sinh hoat s€ phai chiu ap lyc ngay cang
16n, ca vé cong sudt cap nude, chat lwong phuc
vu va kha niang van hanh bén viing. Trong bbi
canh d6 thi hoa nhanh va sy phat trién mo rong
cac khu cong nghiép dan dén viéc du bao nhu
cau su dung nudc sach trong tuorng lai tré nén
cap thiét hon bao gid hét. Didu nay c6 thé glup
cac nha may co du liéu dé xay dung cong suat
phu hop, hi€u qua dap tng du nhu cau sinh hoat
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cta ngudi dan. Dé dam bao cung cap du nude
sinh hoat cho nhu ciu ngay cang tang va dong
thoi st dung tai nguyen nude bén vitng, can thiét
phai xdy dyng va trién khai mot loat cac bién
phap dong bd. Céc giai phap nay khong chi ding

Nam 2024 (nguoi) Nam 2050 (nguoi)

Hinh 5. Dy b4o din s6 hai xd Binh Duong —
Cao btrc dén nam 2050.

3.7. Dé xudt giai phdp ndng cao chat lwong va
st dung nuwdc sinh hoat hiéu quad

Két qua phan tich hdi quy cho thdy thu nhap
dong vai tro noi bat trong quyet dinh mic WTP
phtt hop véi 1y thuyét kinh té, khang dinh rang
tang truong thu nhap la mot trong nhimg yéu to
thuc day tiéu ding chat luong cao, dac biét la
nudc uong. Gi6i tinh va hoc van ciing thé hién
anh huorng, cho thdy cac chuong trinh truyen
thong, nang cao nhén thirc vé nude sach nén
dugc thiét ké phu hop voi tung nhom d6i tuong.
Nhom nguoi tré, c6 hoc véan cao, thu nhap kha
chinh 1a d6i tugng tiém nang dé trién khai cac
dich vu nudc chat hrong cao hodc mo hinh xa hoi
héa dich vu nude. Tur goe do chinh sach, cac két
qua nay giup dé xuat phan nhom ho st dung
nudce theo kha nang chi tra dé > xay dung biéu gia
lity tién hodc chuong trinh hd trg phu hop hon.
Ngoai ra, nang cao trinh do dan tri va tiép can
thong tin c6 thé thuc day hanh vi tiéu dung nudce
sach hi¢u qua hon, gop phan huéng téi muc
tiéu phat trién bén vimng va bao dam strc khoe
cong dong

Két qua nghlen ctru cho thay mirc san long
trd cua nguol dén cho nuge an udng cao gip hon
15 14n so v&i nudc sinh hoat (tim rira, gidt giil).

lai ¢ viéc m¢ rong ha tang cap nudce, ma con bao
gdm céc chinh sach quan ly ngudn nudc ning
cao nhén thirc cdng dong va ing dung cong nghé
hién dai trong linh vyc cap thoat nudc.

Nim 2024 (m3) Nam 2050 (m3)

Hinh 6. Dy bao lugng nudc sinh hoat dén nam 2050.

Su chénh 1¢ch 16n nay cho thay nguol dan danh
gia rat cao gla tri an toan cua nuoc uong, nhu:ng
chua ddt niém tin day du vao chét luong nude
may hién co. Diéu do cung phan anh xu huong
ty bdo v¢ cua cac h gia dinh, khi ho san sang
dau tu riéng (mua may loc nuérc) de dam bao strc
khoe. Tur thyc té nay, cac giai phap chinh sach va
quan ly cap nudc can hu’orng dén nang cao niém
tin cua cong ddng, cai thién chét lugng va kha
nang kiém chimg nudc sinh hoat, dong thoi
truyén thong hiéu qua hon vé an toan va lgi ich
cua nudc may Chi khi nguoi dan tin tuong vao
chat luong va minh bach ciia hé thong cap nudc,
mirc WTP cho dich vu cong moi ¢ thé ting bén
viimg. Bén canh do, co thé xem xét hd tro ky
thuat hodc tai chinh dé nguoi dan tiép can thiét
bi loc dat chuan, tranh lang phi khong can thiét.
Viéc dau tu nang cap cong nghé xu ly tai nha
may cap nudc cling 1a g1a1 phap lau dai, glup
glam chi phi du trr ho gia dinh va tang hi¢u qua
cap nudc an toan, bén ving. Tai nhidu qubc gia
phat trién nhu Nhat Ban, Duc, Phap hay
Slngapore mo hinh cung cap nudc uong truc tiep
tai voi da duge ap dung rong rai voi mue d9 tin
cdy rat cao. Nho hé thong xir Iy hién dai va giam
sat chét luong chat ché, ngum dén co thé str dung
nudc may cho an udng ma khong can loc lai. Mo
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hinh nay khong chi g1up tiét kiém chi ph1 dau tu
thiét bi loc nude tai ho gia dinh ma con gop phan
giam thiéu rac thai nhya tir nude dong chai. Day
12 hudng di bén vitng ma cac do thi tai Viét Nam
c6 thé tham khao, dic biét tai cac khu vuc dang
do thi hoa nhanh Tuy nhién, aé ap dung hiéu
qua, can dong bd nhleu yéu to tr cong ngh¢ xu
ly, quan Iy van hanh dén truyén thong thay doi
hanh vi nguoi dung.

4. Két ludn

Nghién ctru da khao sat thyc trang st dung
nude sinh hoat cua ngudi dan tai hai xa Binh
Duong va Cao Duc (Gia Binh, Bac th) cho
thay 100% s6 ho dan hi¢n da du:oc cap nudc may
dé phuc vu sinh hoat hang ngay Tuy nhién, van
con trén 33% s6 ho ket hop str dung nudec mua
cho muc dich in udng. Phan tich muc do sin
sang chi tra (WTP) theo ba m6 hinh nuge cho
thdy muirc WTP trung binh la: 213.250 dong/m3
cho nudc an uong, 9.770 ddng/m? cho nudc sinh
hoat khac, va 14.340 dong/m3 cho tong nhu cau
nudce sinh hoat. Két qua hoi quy tuyén tinh cho
thay 4 yéu t6 anh hudng co y nghla dén WTP
gom thu nhép, trinh d6 hoc van, gidi tinh va tudi
cta chu ho. Ngoai ra, bién ngudn nudc dang st
dung cung anh huong dang ké dén WTP trong
hai mo hinh lién quan dén nudc an uong va nude
sinh hoat téng hop. Nguoc lai, cac yéu t6 nhu sd
thanh vién hg, luong nude s dung hang thang,
va nghé ngh1ep cua nguoi tra 101 khong cho thay
y nghia thong k€, phan anh rang muc do san sang
chi tra phu thudc nhiéu hon vao nhan thirc va
d1eu kién thu nhép thay vi hanh vi tiéu dung thuc
té. Du bao dén nam 2050, nhu cau nudc sé ting
manh theo da gia tang dan sb va d6 thi hoa. Tur
do, nghién ctru dé xuat cac chinh sach nhu néng
cap hé thong cap nude, tang cuong truyén thong
st dung nudc may dat chuan, hd tro tai chinh cho
ho kho khin va kiém soat 0 nhiém tai khu cong
nghlep nham dam bao cap nudc bén ving cho
cong dong.
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