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Tém tat: Toan quoc hién c¢6 16.573 cong trinh cap mede tdp trung nong thon. Cdc danh gia hién tai vé chi s6
van hanh hién tqi thuong tdp trung theo hiéng dam bdo ha tang va quan ly. Theo phé duyét chuong trinh tang
cuong bao vé moi truong, an toan thyc pham va cdp nudc sach néng thon trong xdy dung nong thon maoi giai
doan 2021-2025, quan diém chii dao la bao vé moi truong, cap nudc sach theo huong sinh thdi, nang cao doi
song cua ngum dan nong thon. Do do can b6 sung ddnh gid chi s6 phan dnh tinh bén viing ciia cong trinh cdp
nuoc sach nong thén bao gom ca yéu té méi trueong, tai nguyén va quan Iy cong trinh.

Nghién cuu nay s dung phuang phap PCA (Prmczpal Component Analyszs) dé phan tich thanh phan co
ban trong cdc chi tiéu van hanh bén vung cua cong trinh cdp nuoc trén co so dir lieu thu thdp vé van
hanh cua 142 cong trinh cap nuoc sach nong thon trén dia ban cua 67 xd thuoc 10 tinh. Danh gia ban
dau véi bé chi sé cho thdy cdc mé hinh van hanh cho két qua bén vu’ng chii yéu la mé hinh Pon vi sw
nghiép hoac Doanh nghiép. Phuwong phdp phan tich nay co th,e mo rong danh gid theo vung, hodc thay
doi mirc do wu tién vé chinh sach cua mot so trong so (nhw yéu to moi truong, quan ly) de dwa ra duoc
cdc danh gia chinh sach va khuyén nghi co tinh thong ké va dwa trén co so di liéu. Co so dit liéu va
phu’ong phdap phdn tich nay co thé bo tro cho cac phu“ong phap phdn tich hién dang dwoc co quan nha
nudc sw dung trong danh gida phan logi cdc cong trinh nuwdc sach nong.

Tir khéa: Chi s6 van hanh, Thanh phan chinh, Bdo vé méi trizong, M6 hinh van hanh, Céng trinh cap miée.

Summary: There are currently 16,573 rural water supply utilities nationwide. Past researches on water utilities
performance assessment were mainly on facility performance factors. The orientation in the decision to
strengthen environmental protection is to protect the environment, provide clean water in an ecological manner,
and improve the lives of rural people. Therefore, it is necessary to ensure the includion of sustainable
development indicators such as environmental, natural resources and project management.

This study uses the PCA method to analyze the principal components in the sustainable operation indicators of
water supply works based on data collected from 142 rural water supply utilities in 67 communes of 10
provinces. Initial assessment with the set of indicators shows that the sustainable operating models of those rural
water supply utilities are mainly the Public Service Unit or Enterprise model. This analysis method can be
extended to assess the level of suitability by geographical location or the weights assigned for different indicators
based on policy priorities (such as environmental or managerial factors) to provide statistical and data-based
policy assessments and recommendations. This database and analysis method can complement the analysis
methods currently used by state agencies in the classification assessment of rural water supply utilities.
Keywords: Operation indicators, Principal Component, Environmental Protection, Operation Models,
Water Utilities

1. GIOI THIEU doan trién khai thuc hién chuong trinh muc
tiéu qudc gia vé nudc sach va vé sinh méi
truong nong thon. Toan qudc hién cb 16.573
cong trinh cap nuéde tap trung néng thén phuc
vu cép nudc sinh hoat cho 28,3 triéu ngudi
(44% tong dan s6 nong thon) [1]. Ca nudc van
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con hon 31 triéu nguoi dan néng thon chua
duogc st dung nudc sach dat quy chuan. bé
tang cudng dam bao cung cip nude sach cho
cac ving nong thon, khan hiém nuéc, nhiéu
chinh sach va nhiém vu da duoc dat ra va léng
ghép vao cac chuong trinh xay dung ndng thon
moi, chuong trinh vé sinh moi trudng nudc
sach nong thon cting nhu cac chuong trinh
danh gid va bdo v¢ tai nguyén nudc cho cac
vung khan hiém nuéc. Quan diém phé duyét
trong quyét dinh Phé duyét chuong trinh ting
cuong bao vé mdi truong, an toan thyc pham
va cép nudc sach noéng thon trong xay dung
noéng thon méi giai doan 2021-2025, quyét
dinh s6 925/QD-TTg ngay 02 thing 8 nim
2022, 1a bao vé mdi trudng, cép nudc sach
theo hudng sinh théi, hi¢n dai nham nang cao
doi séng ciia ngudi dan nong thon. Ut tién tap
trung ngudn lyc va huy dong dong goép xa hoi
cho cong tac bao vé mdi trudng, cap nude sach
nong thon dac biét 1a vdéi cac khu vuc kho
khan, ving sau, vung xa.

Trong sd cac cong trinh nudc sach néng thon
da dugc xay dung, theo mot danh gia chua déy
du thi s6 lwong hoat dong bén ving chiém
33,1%, tuong dbi bén virng chiém 35,3%, kém
bén viing chiém 17%; khong hoat dong chiém
14,6%. Céc céng trinh hoat dong bén viing va
tuong ddi ben vitng chiém ty 1¢ 68,4% tap
trung chu yéu tai cac vung Dong bang song
Hong, Dong Nam Bo, Pong bang song Ciru
Long, trong khi céc cong trinh hoat df)ng kém
bén ving va khong hoat dong chiém ty 18
31,6% tap trung chil yéu ¢ mién ndi phia Béc
(35%), Bic Trung bd (35%), Nam Trung bd
(44%) va Tay Nguyén (48%) [1, 2]. V& md
hinh hoat dong cua cic co so cép nudc sach
nong thon, thi hién tai ton tai cha yéu dudi 3
dang mo hinh hoat dong: (i) Uy ban nhan dan
xa; (i1) don vi su nghiép cong lap, hop tac xa;
(iii) doanh nghiép [2]. Nghién ctru vé cic md
hinh quan 1y van hanh cép nudc sach nong
thong do Thim Hoang va Van Ngé [3] cho
thdy mot s6 han ché ciia cic mo hinh quéan 1y
nude nong thon bao gdm tu nhan quan 1y, hop
tac x4, va su nghiép cong lap. Nhitng han ché
chinh dugc chi ra 13 viéc quan 1y chat luong

dich vy, dam bao kha ning cung cap dich vu
nude dén cac ho dan trong vung phuc vy, va
nguén von dau tu, bao tri hé théng. Vi du, mo
hinh quan 1y theo co cdu hop tac xi c6 su phbi
hop quan ly gitra Nha nudc nén gid nudc kha
6n dinh va phu hop voi kha niang chi tra cua
nguoi dan. Tuy nhién, diém han ché cua mo
hinh nay 14 ngudn vén déau tu, quan 1y long 1éo
trong viéc bao v€ co so vat chét va nguén vo
dau tu 16n. Ngoai ra voi mo hinh quan 1y theo
huéng doanh nghiép da quan tim t6i van dé xir
1y nudc thai, gop phan giam thiéu 6 nhiém moi
truong, dong thoi chu trong dén cai tién ky
thuat, thuong xuyén tu stra va bao dudng hé
thong cap nudc. Song, mo hinh van co gia
thanh cao va hiéu qua str dung nudce sau dau tu
¢ khu vuc nong thon khong cao.

Trén thé gi6i hién nay van con nhiing tranh
ludn vé kha ning quan 1y cta nha nudc so voi
tu nhan trong viéc cung cap nudc, voi nhimg
dan chtmg, 1y 1& vé wu va khuyét diém cua ca 2
phia. Piéu 15 rang 13, cho du 1a mé hinh nao,
thi van can c6 nhiing chi s6 danh gia hiéu qua
hoat dong c6 thé tham dinh duogc dé dam bao
nhitng tiéu chuén dich vu nhu nhiing diéu kién
vé tai san dugc duy tri hay cic co ché nhim
dam bao tinh cong bang cho cac két qua co
dugc. O Viét Nam, cac nghién ciru vé xay
dung tiéu chi danh gia hidu qua kinh té cho cac
mo hinh cdp nudc tai ving nai cao va khan
hiém nudc dugc xay dung dua trén ba nhom
tiéu chi gdm hién trang coéng trinh, dap tmg
nhu cu st dung nudc, va quan 1y van hanh
[4]. Trong cac nghién ctru cua tac gia khac thi
chu yéu danh gia vé céc yeu t6 cong trinh (6n
dinh cua cong trinh dau mdi, két ndi dén ho
gia dinh va chét lugng nudc), danh gia thuong
dua trén cac b tiéu chi dd xdy dung theo
huéng 6n dinh ngudn nude va cong trinh 1a
cac yéu t6 chu dao. Tir d6 dan dén cac danh
gid hoat dong hiu qua, bén vimng hay khong
ctia cong trinh theo huéng dam bao ha tang 1a
chua yéu [5, 6].

Tuy nhién, dé mot mo hinh hay cong trinh hoat
dong bén virng, ngoai cac yéu t6 vé mat cong
trinh thi con cac yéu td khac ciing quyét dinh
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dén tinh bén vimg cua cong trinh cép nuoc
nong thon Ngay ca khi céc he théng cong
trinh 6n dinh ma vé mat két cdu hay ngudn
nudc nhung tai chinh khong dam bao, hay moi
truong bi anh hudéng (nhu khai thac can kiét
ngudn nudc, ty 1é ngudn nude cb thé khai thac
trén nhu cau thip, hay céac tac dong bat loi vé
moi truong khac) thi cong trinh hoat hoan toan
khong bén vimg. Cac nghién ciru trén thé gidi
cling da dé cap dén viéc tich hop cac yéu to xa
hoi, méi truong, kinh té vao danh gia chi tiéu
van hanh cia cac to chuc cap nudc dé dam bao
tinh bén viing 1au dai, vi du nhu & Nhat Ban
[7], An Do [8], Pakistan[9].

Vé cac dinh nghia huéng t6i van hanh bén
vitng can dé cdp cac yéu td can bang dua trén
3 try cOt cua phat trién bén viing 1a (profit — loi
nhuén), (people — con nguoi), (planet — moi
truong trai dat). Ba tiéu chi co ban (The Triple
Bottom Line) thuong duoc viét tit 13 TBL
dugc John Elkington gidi thi¢u nam 1994 [10]
12 ba thanh t6 co ban nhu 13 mot khudn khd vé
phat trién bén viing, c6 vai tro can bang cac tac
dong vé mat xa hoi, moi truong va kinh té cua
doanh nghiép. N6 do luong hiéu suat cia mot
t6 chirc dya trén ba tiéu chi: xa hoi, moi truong
va tai chinh. Trong d6, loi nhuan 1a dé dam
bao vé mit bén viing tai chinh cho cong trinh
va hé thdng cip nudc co thé duy tri trang thai
va muc dich phuc vu. TBL xem xét tdc dong
ctia cac tO chirc va doanh nghiép d6i voi xa hoi
(nhu quyén con ngudi, sy tham gia ctia cong
dong va trach nhiém xa hoi), moi truong (hicu
qua nang luong, bao ton tai nguyén va giam
chét thai) va lgi nhuan (lgi nhuan va lgi tirc dau
tir). Khuon kho nay dam bao rang ho khong hy
sinh mot khia canh nao trong hoat dong cua
minh vi loi ich cua khia canh khac, khuyén
khich cac doanh nghiép ap dung cach tiép cén
toan dién hon ddi v6i nhing gi ho lam [11].

Trén thé giGi, cac nghién ctru ciing da duoc
thuc hién dé 10ng ghép cac ap luc moi trudng
(hay ndi cach khac, cac tic dong vé moi
truong) cua viéc khai thac, van hanh cac cong
trinh cép nudce, v¢ sinh vao trong viéc danh gia
tinh bén vimng cua cong trinh. Nghién ctu tai
B Pao Nha véi cac cong trinh cap nudc, vé
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sinh (véi 149 hé théng trén tong sb 180 hé
théng trén toan qudc) [12], cac hé thdng nay
phu vu viéc cung cép nudc cho trén 2.2 tri€u
ho gia dinh va cung cép dich vu vé sinh cho
trén 2.24 triéu ho gia dinh. Cac tiéu chi tong
hop chinh dugc xac dinh trong nghién ctru bao
gdm: 1) luong nudc that thoat, 2) kién cb cua
cong trinh cdp nude, 3) cac phat thai khi nha
kinh cua cong trinh va 4) cac thong sé vé tuan
hoan nudc hay chit thai. Nghién ctru nay st
dung phuong phap phan tich Data
Envelopment Analysis (DEA) - phuong phap
phan tich duong bién dit liéu dé xay dung bod
chi s6 tich hop tir bg dir li€u cta cac cong trinh
khai thac va tir d6 phan tich chi ra dugc céac
cong trinh c6 tinh bén viing cao nhét (1a 11
cong trinh trén tong s& 149 miu di thu
thap)[12]. Tir cac phan tich vé bo chi s6 va dan
chung tir cong trinh v6i chi sé tong hop cao
nhit 13 cong trinh duoc quan tdm nhiéu dén
cic tac dong vé moi truong trong van hanh
cling nhu hién dai héa cong tac van hanh va do
d6 ngudn thu cia cong trinh dam bao cho hoat
dong bén virng 1au dai. Nghién ctru ciing tir d6
sang loc va chi ra mot nhom cac cong trinh voi
chi sé t1ch hop (bao gbm cé yéu to moi truong)
dugc xép hang thap, va do d6 can céc khuyen
nghi chinh sach dé dam bao hoat dong bén
vitng ca vé mit van hanh va moi trudng.

Nghién cuu khac vé tinh bén virng trong cic
cong trinh cip nuéc cia Y ciing s dung
phuong phap phan tich duong blen dir ligu
(DEA) trén tong sO 68 cong ty cap nudc voi
cac thong s6 duoc thu thap bao gom (lugng
nude cung cap, chiéu dai mang cip nudc, sd
ho phuc vy, chi phi vat liéu va dich vy, chi phi
thué muon, chi phi nhan cong, chi phi dau tu,
loai m6 hinh hoat dong) [13]. Nghién ctru chi
ra cong ty thugoc nhom nha nude c6 hi¢u qua
k¥ thuat va hi€u qua quy moé cao hon so voi
cac cong ty tu nhan. Két qua nay dwa vao tap
hop cac bién dugc xem xét cho phan tich tai Y
cua nhom nghién curu. Trén thuc té, chi sb téng
hop phan tich & ddy bao gdm su khéc biét gi&a
lugng nudc duge bom va cung cap, tinh dén
lwong nudc bi mat trong duong ong chinh va
do d6 anh hudng 16n dén tinh bén vimg (ling
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ph1 nuoc va nang luong) Theo phan tich cac
mdi quan tim vé tinh bén viing ¢6 1& duoc cac
cong ty cong cong (thudc nha nudc) glal quyét
t6t hon, do nhirng cong ty nay chu y nhiéu hon
dén cac muc tiéu ngoai kinh té (nhu moi
truong, gia dich vu va chét luong dich vy, du
luan) va cac yéu cAu cua du luan vé mat chi
phi va tiét kiém tai nguyén nuéc. Yéu té khac
anh huong dén hiéu qua cua cong ty 1a lién
quan dén muc tiéu dam bao cho nguoi dan
murc gia thap, thuc dy cac cong ty cong cong
nd luc hon nita dé giam chi phi hoat dong.
Ngoai ra trong nghlen ctru ciing chi ra sy khac
biét 16n trong yéu t6 bén viing glua cac cong
trinh & cac ving khac nhau cia Y, nhu cic
cong ty & phia Bic van hanh bén vimg hon &
phia Nam, diéu nay phu thudc nhiéu yéu t6 cau
thanh ham van hanh cua céc cong ty, tuy nhlen
day co the 1a cac dic thu cia cac ving mién va
cac qubc gia khac nhau.

Nghién cutru tai Nhat Ban danh gia chi ti€u van
hanh cua céc cong trinh cdp nudc dugc thu
thap trong vong 4 nam vo1 137 chi tiéu danh
giad, st dung phuong phédp Principal
Component Analysis (PCA) (Phéan tich thanh
phan co ban) dé chi ra c6 9 chi tiéu quan trong
md ta dugc phan 16n hoat dong cua cac cong
trinh cap nudc [7]. Dua vao phan tich cac
thanh phan chinh, nghién ctru bé sung du bao
tinh canh tranh trong van hanh cua céc don vi
dva trén xay dung ham dyu bao vo1 cac thanh
phﬁn van hanh chinh da dugc tim ra. Nghién
ctru do d6 xay dung phuong phép dé cé thé
danh gi chuan hoa va xép hang cac mo hinh
van hanh. Ciing str dung phuong phap PCA dé
danh gia phan tich voi cac chi ti€u chinh nhu:
d6 phi cip nudc, lugng nude cip trén déu
nguoi, luong that thoat nudc, thoi glan cap
nudce, chat lugng nude, dap ung yéu céu va
phan hoi ctia ngudi stir dung, thu hdi chi phi va
hiéu qua thu hdi phi dich vu tai cac co sé cip
nudc ciia An Do [8]. Tir 6 nghién ciru da xép
hang dugc cac cong trinh cap nudc cho phép
nguoi dung va doanh nghiép hay co quan xay
dung chinh sach c6 cai nhin toan canh vé dau
tw, van hanh va phuong 4n ting cuong tinh bén

virng cua cac cong trinh cap nudc trén ca nudc.

Pé phuc vu danh gié tinh bén vimg cua céac
cong trinh cung cap nu6e sach nong thon, co
tinh dén cac yéu té cta van hanh bén vimg nhu
moi truong xa hoi, nghién ciru nay dugc xay
dung dé danh gia cac chi tiéu phu hop véi didu
kién van hanh ¢ Viét Nam (dac biét 1a ¢ cac
ving ndng thén, khan hiém nudc). Bé tir d6 co
cac khuyén nghi pht hop vé cac bo chi tiéu tich
hop danh gia van hanh bén viing cong trinh cip
nuée nong thon, ving khan hiém nuéc. Dong
thoi 1a cong cu phan tich chinh sach cho cac co
quan quan ly trong viéc danh gia va cung cb hé
thdng cap nude sach nong thon.

2. PHUONG PHAP LUAN PHAN TiCH

Nghién ctru nay sir dung phuong phép PCA dé
phan tich thanh phan co ban trong céc chi tiéu
van hanh bén viing ciia cong trinh cép nudc.
PCA 1a mot phuong phap pho bién trong
nghién ctru khoa hoc nham giam sé luong bién
(¢ day 1a cac chi sO phan tich van hanh cua h¢
thdng cap nugc) xuong mirc nho hon va tim ra
cac thanh phan chinh thé hién ban chét cua dit
liéu géc. Pé lam duoc diéu nay, PCA xéc dinh
cac bién tuong tu va co thé dugc nhom lai dé
tao thanh mot bién méi. PCA dic biét la mot
phuong phéap hiéu qua dé nghién ctru cic bién
kho do luong chinh xac. M6t trong nhimg loi
thé chinh cua vigc ap dung PCA 1a giam 5O
luong bién xubng chi con mot vai bién, giup
tim ra giai phap tiét kiém dé giai thich moi
quan hé giita cac bién. Cac thanh phan chinh
dugc xac dinh s& 1a cac bién chinh sau khi
phuong phap PCA dugc trién khai cho mot tap
dit liéu. Cir n bién, s& c6 n thanh phan. Tuy
nhién, khong phai tat ca cac thanh phan déu du
quan trong hodc c6 y nghia dé gitr lai. Piéu
nay c6 nghia 13, trong sb tat ca cac thanh phan
c6 thé, chi nhiing thanh phan c6 thé giai thich
duoc su thay doi trong dir liéu mo1 dugc chon
lam thanh phan chinh. Day 1a co ché giam cac
bién trong PCA. Phuong phap nay da duogc st
dung rong réi trong cac nghién ciru tuong tu,
trong d6 c6 nhiéu bién lién quan va viéc giam
cic bién s& giup nghién cu cac bién quan
trong hiéu qua hon [14].
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- Dit liéu thu thap vé& ham van hanh (chi sb van
hanh) duoc thé hién theo ma tran sau [14]

xll “as xlp

= ( ll)n*p .
Xpl -- an
- Dit liéu sau d6 duoc chuan héa cho tung chi
s0 theo d6 léch chuan cua chi s6 d6 (dé giam
so chiéu cuaa bien)
. (= X)

- Sau d6 xay dung ma tran hé sé twong quan

2 A
F = ! F1+ 2

/11 +/12+“'+An

Trong d6: n and p 1a s6 luong mau va s6 luong
thong sé danh gia, xij va xij* cac dir liéu thu
thap da duoc chuan hoa; xj~ la trung binh cho
chi s6 j™,sjla do léch chuan cua chi
s6 j, Ai va ui 1a gia tri eigen va vector eigen.

3. DU LIEU SU DUNG

Phan tich PCA duogc thuc hién trén bo dir liéu
thu thap tir 142 cong trinh cung cip nudc sach
néng thon, trong khudn kho cua dé tai “Nghién
clru d& xuét hoan thién cic mo hinh td chirc
quan 1y, co ché chinh sach nham véan hanh bén

11+12+"'+/’{n
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1o
Rz(r’j)p*pzn_Ithi*xtj

=1

- Tinh toédn gia tri eigen va vector eigen cua
ma tran hé so tuong quan dugc danh gia tir
phuong trinh

Fi = upxp + wppxy + 0 4 Uy (@
=1,2,..,n)

- Thanh phan chinh c6 duoc bing phuong
trinh sau

F2+4 -+ An F
/11+/12+"‘+An n

virng cac hé théng khai thac nudc phuc vu cép
nudc sinh hoat cho vung nui cao, viung khan
hiém nuéc”. 50 chi s da dugc thu thip bao
gém cac nhém chi sb vé moi truong, cong
trinh, van hanh va cac chi tiéu kinh té. Tuy
nhién, do tinh chat dic thu va khong thdng
nhét trong van hanh, luu trir dir liéu nén khong
phai tét ca cac co s¢ déu co du dir liéu cua 50
chi s di thu thap. Phan tich PCA suir dung
cong cu phan tich trong phan mém ma ngudn
mo R vai ham phan tich prcomp [15].

Béang 1: B§ chi tiéu va tiéu chi phan tich van hanh danh gia

Tiéu chi bén virng (trong sd)

Chi tiéu

Mbi truong (0.33)

Hiéu suat khai thac

Ty 1é that thoat nudc (%)

Van hanh cong trinh (0.33)

Hiéu suat khai thac (%)

Ty 1€ s6 h¢ thyc té/thiét ké (%)

Tan sut kiém tra chat lwong nudc

Ty Ié hang Mmuc cong trinh dugc bao
tri so vai ké hoach/yéu cau (%)

Kha nang cip nude thudng xuyén

T6 chuc quan Iy va tai chinh

Hop dong/cam két cap nudc

(0.33)

Mac thu (d/m°)

Ty 18 thu (%)

Thu - chi
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Tong thu so voi ké hoach/yéu cau
thuc té (%)

Sau khi lam sach dir liéu, nhém nghién ctru
rut lai con cac chi ti€u c6 tinh dai dién theo
danh gia ban dau va phan thanh 3 nhém tiéu
chi véi cac chi tiéu nho hon dai dién cho tiéu
chi nhu trong bang 1. Do phuong phép phan
tich PCA yéu cdu tit ca dir lidu cia cac chi
tiéu phan tich phai khac 0, do d6 sau khi
sang loc v&i hon 198 cong trinh thu thap dir
liéu thi con 36 cong trinh c6 duoc thong sb
nhiéu nhét theo céc chi tiéu dit ra. Nhitng s6
liéu con thiéu trong cac chi tiéu ciia cac cong

trinh duoc bo sung bang phuong phap gia tri
trung binh (tirc 1a 14y gia tri trung binh cua
cac dir li¢u tr cac cong trinh co sb liéu dé bod
sung cho sb lidu thiéu cua cong trinh bat ky).
Phuong phap nay dam bao dugc phép phan
tich PCA c¢6 thé thuc hién duoc, ngoai ra
khong 1am thay d6i qua 1on vé cac phan tich
théng ké. Dir liéu ngoai viéc phan tich da
dugc xay dung thanh co s¢ dir liéu va hé
théng thong tin dé d& dang cap nhat, bd
sung, phan tich nhu hinh 1.

aaaaa

e
01 1t kb (355 90 Wy g b
quin
Ty 16 8bog hé dang oot Knéng o6
Vo thidt 1d:
Losihinh ¥ chocquén  Dosah
Bon v quan Iy UBNDX

Phom vi cdp rute Lign i
T9 10 bt ot nuse:

Hinh 1: Giao dién, toa d¢ va théng tin ciia cdc chi s6 thu thdp cho cdc cong trinh cap meée néng thon

Hinh 1 thé hién vi tri, thong s6 cac cong trinh
cép nudc sach tai 67 xa thudc vung nli cao,
ving khan hiém nudc tai 10 tinh (chiém 83%
s6 x4 thudc dia ban nghién clru tai cac tinh
diéu tra va 21% tong s6 xa thudc ving nghién
ctru trén pham vi toan qudc). Trong d6 co
60/67 x4 13 c6 cong trinh ¢o s6 liéu hoat dong,
7/67 xi 1a chua co cong trinh cap nudc sinh
hoat néng thon trung binh mdi xa dang quan ly
khoang 2,4 cong trinh CNSH tép trung.

4. KET QUA VA CAC THAO LUAN

Theo thng ké dbi véi cic cong trinh dang
hoat dong trén dia ban cac xa trong vung khao
sat, cong trinh c6 cong suét thiét ké tir 100 ho
tr& xudéng phod bién & cac tinh thudc khu vuc
mién nui Phia Bic va Tay Nguyén. Trong khi
do, tai cac vung khac thi cac cong trinh chu
yéu thiét ké cho 100 ho tré 1én. Riéng ddi véi
Kién Giang, 100% cong trinh co cong suat
thiét ké 16n hon >1000 ho. Nhin chung, do
ngudn nudce, ngudn dién twong ddi on dinh nén
cac cong trinh co kha ning cap nuoc thuong

xuyén cao (khong bi gidn doan nguon cung
lién tuc qua 5 ngay/dot; qua tong 60
ngay/nim), ty 1& cong trinh c¢6 kha ning cép
nuée thuong xuyén dat 82%. Ty 1¢ nay thap
nhit ¢ tinh Son La, noi c6 tinh trang ngudn
nuée khan hiém vao mua kho (thang 1-4) va
cong trinh thuong xuyén bi hong hoc vao mua
mua bao.

Mait khéac tai 60/67 xa thudc vung nui cao,
ving khan hiém nuéc cho thay phan 16n cong
trinh dang hoat dong kém bén viing hoic
khong con hoat dong. Cac tinh co ty 1€ cong
trinh kém bén vimg va khong hoat dong cao
nhat 1a Pik Noéng, Pik Lik, Ca Mau, Nghé
An, Son La, Yén Bai. Theo danh gid b su
dung bd tiéu chi cua chuong trinh nudc sach
néng thon thi hau hét cac cong trinh bén vimg
va tuong dbi bén viing déu dugc mo hinh Pon
vi su nghiép cong lap va doanh nghi€p quan
ly. Trong khi d6, cac cong trinh kém bén
vimng va khong hoat dong lai do UBND xa va
cong dong quan 1y. Ty 1& cong trinh thu phi

74 TAP CHi KHOA HOC VA CONG NGHE THUY LO1 SO 85 - 2024



dich vu du bu ddp phi van hanh, bao tri con
rat thap, cac cong trinh CNSH tap trung trong
vung nghién ctu déu c6 ngudn tai chinh
khong dam bao hoat dong (Yén Bai, Nghé
An, Ninh Thuin, Pik Lik, Ca Mau). Ty 1&
cong trinh thu du chi cao ¢ tinh Pk Nong, tai
cac cong trinh dugc quan 1y béi md hinh don
vi sy nghiép.

Phan tich PCA duogc thuc hién trén bo dir liéu
36 don vi cung cép nude sach ¢o s6 lidu gﬁn
day du voi 8 chi tiéu chinh dugc xdy dung
theo phuong phap ludn, nhitng chi tiéu nay da
dugc rat gon tir 50 chi tiéu ban dau do su san
c6 cua dir liéu cling nhu tinh twong quan cao
trong mot sb chi s6 (vi du muc thu va tién thu

|  KHOA HOC

CONG NGHE

hay ty 1€ thu, téng thu so v&i ké hoach co su
tuong quan rat 16n). Viéc ap dung PCA cho
thdy chi c¢6 3 PC — thanh phan chinh (PCI,
PC2 va PC3) thuc su dai dién cho cac diéu
kién hoat dong ma cac cong trinh trdi qua.
Thong thuong tir Scree plot 1a gia tri eigen cua
céc thanh phan chinh giam dan va bién thién
ngang 13 vi tri cac thanh phan chinh khong con
dong gop nhiéu vao tinh dai dién cho bo dit
lidu nira. Trong hinh Hinh 3 da thé hién 1a tir
PC3 tro di gia tri eigen bién dong thap, thém
vao do 1a tich lily phwong sai cho thiy tong PC
dugc chon (PC1, PC2 va PC3) chiém gan 70%
phuong sai trong dir liéu dau vao ban dau
(Bang 2).

Bang 2: Thong s6 thong ké ciia phan tich PCA cho cac thanh phén chinh

PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8
D6 léch chuan 1.5643 | 1.3565 | 1.1446 | 0.903 | 0.84734 | 0.61588 | 0.56434 | 0.41408
Ty 1€ phuong sai 0.3059 | 0.23 | 0.1638 | 0.1019 | 0.08975| 0.04741 | 0.03981 | 0.02143
Tich lily phuong sai 0.3059 | 0.5359 | 0.6997 | 0.8016 | 0.89134 | 0.93876 | 0.97857 1

Scree plot

30-

Percentage of explained variances

1 2 3 4 5 6 7 8
Dimensions

Cos2 of variables to Dim-1-2

08

4
00- I I I I I I . I
& & & & & & & X3

Cos2 - Quality of representation

Hinh 2: Biéu dién gid tri eigen ciia cdc thanh phan chinh sau phén tich PCA

Phan tich vé déng gop cua cac chi tiéu goc
(ttc cac chi tiéu dugc xac dinh trong ra soat
ban dau) dén cac thanh phan chinh duoc chi
ra tir PCA 14 cach dé danh gia sy anh huong
cling nhu tdm quan trong cua cic chi tiéu
ban ddu dén thanh phan chinh duoc PCA
dua ra. Trong d6 v6i hai thanh phan chinh
PC1 va PC2 thi cac chi ti€u dong gép chinh
la chi ticu VH2, MT2, QL1 (ty 1¢ hang muc
cong trinh dugc bao dudng thuong xuyén,
ty 16 that thoat nuéc va ty 16 co6 hop dong
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cam két cdp nudc). PSi véi thanh phan
chinh 1 d6 1a cac yéu té vé QL2, VH2, QL3
(tuc 1a ty 1€ thu, ty 1€ hang muc cong trinh
duogc bao dudng thuong xuyén va tong thu
so vGi yéu cau). Diéu nay cho thay céc chi
tiéu chinh danh gia dén tinh dai dién cua bod
dér liéu cting nhu van hanh cua céc cong
trinh cdp nudc nay bao gébm céac yéu té Moi
truong (d6 1a ty 1& that thoat nude) yéu th
van hanh (ty 1€ hang muc cong trinh duogc
bao dudng thudng xuyén) va yéu té quan ly
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(tong thu so voi yéu cau). Tir nhirng sb liéu
van hanh cua céc cong trinh thu thap cho

Contribution of variables to Dim-2

Contributions (%)

contrib

Dim2 (23%)

| | i | |
-1.0 05 0.0 05 1.0
Dim1 (30 6%)

thay d6 1a cac chi tiéu c6 tinh quyét dinh
dén van hanh cong trinh.

Contribution of variables to Dim-1

-
10-
& & & & & L & &

Chitiéu

Contributions (%)

Tiéu chi bén virng (trong sd)

Mdi tru'dng (0.33) Higu suat khai thac (MT1)

Ty 1& that thodt nudc (%) (MT2)

Van hanh cong trinh (0.33) T{ 1& 58 ho thuc t&#thidt k& (36) (VH1)
Ty & hang muc cdng trinh du'ge bao tri
sovdi k& hoach/yéu cau (%) (VH2)
Kha nang cap nudc thuding xuyén
(VH3)

Té chifc quan ly va tai chinh Hdp ddng/cam két cap nudc (QL1)

(0.33) S
Ty 1& thu (26) (QL2)
Téng thu so vdi k& hoachfyéu cau
thuc té (%) (QL3)

Hinh 3: Béng gp ciia cdc chi s6 vao thanh phan chinh sau phén tich PCA

Pé danh gia tinh van hanh cong trinh nudc
sach nong thon, nghién ctru sir dung cac bg chi
s6 dd duoc phan tich thanh phan chinh dé xay
dung b chi sé tich hop. Thong thudng s& can
dua trén tham van hodc danh gia tu thyc dia va
cac chuyén gia cho ty I¢ dong gop va muc do
quan trong ctia cac thanh phan. Tir d6 s& co
cac trong s6 phu hop dé danh gia tinh bén
vitng cta cong trinh dya trén bd chi sb tich
hop da xdy dung. Nhu la mot vi du danh gia
phuong phép va kiém nghiém véi danh gia
thuc dia va bo chi sé nudce sach nong thén da
dugc danh gid cac cong trinh trong khdo sat.
Nghién ctru ndy phan bo déu cac trong sb cho
3 thanh phan méi truong, van hanh, va to chirc
quan ly (trong s6 33%). Tuong ty vay cac
trong sb vi cac chi tiéu chi tiét hon ciing dugc
chia déu cho céc chi tidu trong mt tiéu chi.

Sau khi phan tich tir 36 don vi theo bo chi s
tich hop thi thuong phwong phap chia déu
trong so0, va chi dé lai nhom cac don vi c6 chi

s6 cao hon 0.6 dé danh gia. Trong s 14 don vi
loc dugce theo bd ci s6 thi hau hét 1a mirc do
bén ving 1, 2 theo danh gia cua danh gia theo
cach danh gid cua chuong trinh nudc sach
noéng thon. Phan tich ciing chi ra hau hét cac
don vi duoc danh gia theo bd chi s tich hop
dugc xdy dung la van hanh theo mo6 hinh
Doanh nghi¢p hodac Pon vi sy nghiép. Banh
gia nay cling phan anh diung véi cac danh gia
khéc cta cac nude nhu Y [13], Nhat Ban [7] la
mo hinh doanh nghiép hodc su nghi¢p s€ quan
tam dén cac yéu t6 dich vy, moéi truong va
ngudi dan dong thoi dam bao tinh bén viing
trong van hanh cda cong trinh.

Nhitng danh gia vé van hanh cua cong trinh
theo cac thanh phan chinh hoan toan c6 thé mo
rong dé phan tich su khéc blet trong van hanh
bén ving gilra cac ving mién cla ca nudc noi
cac diéu kién vé tr nhién nhu nguon nuoc va
kinh té x4 hoi khac nhau. Diéu nay doi hoi can
c6 thém dit liéu van hanh cta nhiéu don vi hon
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nita trong s6 hon 16,000 coéng trinh cip nude
nong thon da xay dung ¢ Viét Nam. Phuong
phap phan tich nay c6 thé tich hop vao bd co
sO dir liéu hién tai cua Trung Tam Nudc Sach,
vé€ sinh moi truong nong Thon thuoc B Nong
nghiép va Phat trién Nong thon dé phén tich

KHOA HOC

Bang 3: Bang danh gia mirc dd van hanh bén virng ciia cac cong trinh
(DN: Doanh Nghiép, DVSN: Don vi sy nghi¢p, UBNDX Uy ban nhan dan xa)

2 R iz Mirc d) bén A e
STT | Tinh | Huyén | Téncongtrnh | CPSOHER | e theo Bp| L0 hinh
hop chi s6 NSNT | Shue quan 1y
1 SonLa |VanH6  [Tram T6 Mua 0.76 2 DN
2 | YénBai |vanChin |CONE¥inhcap 0.69 2 UBNDX
nudc Vue Tuan
Céng trinh cip
3 YénBai |Vin Chin |nudc Ngi Ba Pa 0.85 2 UBNDX
Géan
Cong trinh cip
4 Ha Tinh |Cdm Xuyén|nudc Bic Cam 0.67 1 DVSN
Xuyén
5 | Ninh Thuan |Thusn Bic |[CTCN Tép La 0.64 1 DVSN
6 | Ninh Thugn |Thugn Bic [CTCN Ma Trai 0.64 1 DVSN
7 | PakNong [Pk Glong |C1 NSH BON 081 2 DN
R'but
Cong trinh cip
8 | Pak Nong |Péik Glong |nudc tap trung xa 0.64 1 DN
Quang Son
Cong trinh cip
9 Dak Nong | Tuy Dic  |[nude tép trung 0.63 2
Bon Bu P Rang 2 DN
Céng trinh cip
10 Dak Nong | Tuy Dic  [nude tap trung xa 0.66 1
Quang Truc DN
Cong trinh cp
11 | PakNong | Dakmil |OC P trung 0.62
trung tm thon 7,
xa bak R’la 1 DbVSN
Cong trinh cip
12 Dik Nong | Dak Song |nudc tip trung 0.83
trung tam xa 2 DN
Cong trinh cAp
13 | Pak Nong | Pak Song |mudc tap trung xi 0.72 DVSN
Dak Mol 1
. " Tram cap nudc
14 Kién Giang |An Bién X4 Nam Théi 0.67 1 bVSN
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cac théng s6 van hanh chinh din dén yéu t6
bén vimng cua cong trinh. Tir d6 c6 thé khuyén
nghi cac chinh sach bdo tri, xdy dung hay cung
¢6 mo hinh quan 1y van hanh phu hop véi cac
diéu kién ty nhién xa hoi va chinh sich cua
qudc gia.
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4. KET LUAN

Nghién ctru da thuc hién phan tich trén co so
dir liéu thu thap vé van hanh cia 142 cong
trinh cép nudc sach nong thon trén dia ban cua
67 xa thudc 10 tinh. Nghién ctru da danh gia
doc 1ap dua trén co so phéan tich thanh phan
chinh trén bo dir liéu day du cua 36 don vi
cung cAp nudc sach. S6 lidu phan tich voi 8
chi tiéu chinh dugc xay dung theo phuong
phép ludn, nhiing chi tiéu nay da dugc rat gon
tir 50 chi tiéu ban dau do su sin cé cua dix
heu cing nhu tinh twong quan cao trong mat
s6 chi s6.

Viéc ap dung PCA cho thiy chi c¢6 3 PC —
thanh phﬁn chinh thyuc sy dai dién cho cac diéu
kién hoat dong ma cac cong trinh trai qua.
Trong d6 v6i hai thanh phan chinh PC1 va
PC2 thi céc chi tiéu dong gop chinh la chi tiéu
VH2, MT2, QL1 (ty 1¢ hang muc céng trinh
dugc bao dudng thuong xuyén, ty 1¢ that thoat
nude va ty 1& co hop dong cam két cap nudc).
Dbi voi thanh phan chinh 1 d6 1a cac yéu t6 vé
QL2, VH2, QL3 (ttc 1a ty 1€ thu, ty 1€ hang
muc cong trinh dugc bdo dudng thuong xuyén
va tong thu so véi yéu cau). Tir bd chi s chon
loc, thi diém danh gia doc lap vé murc d6 van

TAI LIEU THAM KHAO

hanh bén vimng ctia cac md hinh van hanh véi
phuong phép danh gia cia chuong trinh nudc
sach nong thén cho thiy muc d6 phan 4anh va
théng nhit cao. Phuong phap danh gia duogc
xay dung theo phuong phap thanh phan chinh
c6 muc do linh hoat va phu hop cao hon khi
phan anh cac chi tiéu méi truong va phat trién
bén virng trén cac chi tiéu duoc thu thap.

Panh gia ban diu véi bo chi sé cho thay cac
mé hinh van hanh cho két qua bén vimg chu
yéu la m6 hinh Pon vi sy nghi¢p hoac Doanh
nghiép. Phuong phap phan tich nay c¢6 thé mo
rong danh gia mic d phu hop theo ving va vi
tri dia ly dé phan 4nh rd hon vé murc do vung
mién trong viéc van hanh cong trinh. Pong
thoi phuong phap ndy co thé dé dang phan tich
khi thay d6i mirc d6 uu tién vé chinh sach,
twong quan vé phat trién cia mot s6 trong 5O
(nhu yéu t6 mdi trudng, quan ly) dé dua ra
dugc cac danh gia chinh sach va khuyén nghi
c6 tinh théng ké va dua trén co so dir lidu. Co
s0 dir liéu va phuong phap phan tich nay co
thé bo trg cho cac phuong phép phan tich hién
dang dugc co quan nha nudc sur dung trong
danh gia phan loai cac cong trinh nudc sach
ndng thon hay cac loai hinh khac.
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