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Tém tit: Quan Iy vdn hanh bén viing cdc hé thong cap nwée sinh hoat tdp trung nong thon o vung
niii cao, viing khan hiém nuoc luon la mot trong nhu’ng thach thirc chiu anh hwong cua nhiéu yéu to.
Viéc tim ra nhitng nhén té6 mau chot dé cé giai phap nang cao tinh bén virng la can thlet nhung dang
gap kho khan do chuwa xdc dinh dwoc khoang trong khoa hoc dé tung buoc gzaz quyét. Bai bdo nay
tom lugc co so khoa hoc dua trén viéc tong quan tai liéu trong va ngoai nuoc voi phu(mg phap tiep
can STEEP. Két qua chi ra cdc khodng trong nghlen ciru nam o ca 6 nhom nhan to anh huong chinh
la thé ché, quan 1y, xa héi, méi tru’ong ky thudt va kinh té- tai chinh. Tuy nhién, do ddc diém kinh te
xd hoi va dia hinh khu vyc nii cao va khan hiém mde la rat kho khan nén khi nghién ciu cu thé vin
dé nay can lya chon nhung khoang trong theo nhém nhdn té ma cé mire @ anh huong va vai tro
khéc nhau dén quan Iy vdn hanh bén viing cong trinh trong do vung niii cao, khan hiém nude nén tdp
trung vao khoang trong vé kinh té-tai chinh, thé ché, quan Iy va xa hoi.

T khoa: Bén viing, niii cao, khan hiém nude, nude sinh hoat, khodng trong.

Summary: Sustainable operation and maintenance management of rural piped domestic water
supply systems in high-mountainous and water-scarce areas has always been one of the biggest
challenges due to being affected by many factors. Finding the key factors to have solutions to
improve sustainability was necessary but was facing difficulties because the scientific gap has not
been fully identified to solve step by step. This paper summarized the scientific basis through
literature review of Vietnam and foreign scientific document based on the STEEP approach. The
results showed that the research gaps were in all 6 main factor groups such as institution,
management, social, environment, technology and economics-finance. However, due to the
economic, social and topographical characteristics of these areas were very difficult , Therefore, to
study this issue in detail, it is necessary to select research gaps according to factor groups that were
considered to have main role and influent levels on the sustainable operation and maintenance
management of the systems in which research on this issue in high-mountainous areas and water
scarcity areas should be focused on the factors such as economics-finance, institution, management
and society.
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1. DAT VAN PE can nguén nudc sach luon dugc xa hdi quan
Quan Iy van hanh bén viing cic hé théng cdp tam. Trong hon 3 thap ky qua, Chinh phu va
nuéc sinh hoat ndong thon tap trung nguoi dan luén no luc thuc hién va da dat
(HTCNSH) nhim quy tri va nang cao ty 1¢ tiép ~duoc cac két qua dang khich 1¢ nhung ty 1¢
tiép can nudce sach ¢ vung nli cao, khan hiém
nuoc chua duge nhu ky vong va ton tai nhi€u
Ngay nhén bai: 10/02/2025 thach thie can giai quyét. Cu thé 1a tinh dén

Ngay thong qua phan bién: 03/3/2025 nay c6 dén 53,1% sb cong trinh & mién nui
Ngay duyét dang: 09/4/2025
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phia bic 1 hoat dong kém bén viing va khong
hoat dong. Hon thé nita c6 dén 95,5% sb cong
trinh duoc quan 1y boéi cac md hinh t6 chirc
nhu Uy ban nhan dan cip xa, Hop tac xi, To
hop tac va tham chi giao pho cho cong ddng tur
quan ly, day la nhitng mo6 hinh dugc danh gia
1a thiéu 6n dinh, con nhiéu han ché trong quan
1y cap nuwéc (Luong Vin Anh va cs, 2023).
Nham gbp phan giai quyét nhirng khé khan va
thach thirc trén Chinh phu d cho trién khai
“Chwong trinh diéu tra, tim kiém nguon nwdc
dudi dat dé cung cdp nwéc sinh hoat ¢ cdc
ving mili cao, viing khan hiém nwéc”.... Tuy
nhién, hién thiéu cac giai phap mang tinh tong
hop, dién hinh 14 thiéu co s& khoa hoc lam nén
tang dé dua ra giai phap phu hop. Nhiéu
nghién ctru da duoc trién khai ¢ cac cap do va
khia canh khac nhau nhiam cung c6 co s¢ khoa
hoc phuc vu phét trién dich vu cap nudc bén
viing. Tuy nhién, cdc nghién ctu nay duodng
nhu van chua bao trim hét cac khoang trong,
dic biét d6i v6i vang ndi cao, khan hiém nude
do ving nay phu thudc vao nhidu yéu t6, nhan
t6... cling nhu co nhleu kho khin nhu thiéu
ngudn nudc va ha tang kinh té-xd hoi nghéo
nan va lac hau (Pinh Van Pao va cs. 2023).
Cu thé chua thé chi ra chinh xac dugc nhan t6
chinh anh huéng dén quan 1y van hanh bén
vilng cong trinh (UN-Water, 2023; Ricard
Giné va cs, 2008; Truong Duc Toan, et al,
2023). Cuy thé, nhiéu tic gia di chi ra rang d6i
vGi ving nui cao, ving khan hiém nuéc thi s6
luong va muc do cua cac yéu anh hudng sé
cang rd rang hon va théach thuc to 16n hon khi
ma viéc cung cap dich vu cdp nudc vira phai
dam bao cac muc tiéu bén viing cong trinh
nhung van phai dam bao cip nudc day du vé
ca chat luong, sd luong va kha ning sin sang
st dung va chi trd cua nguoi dan (Pinh Van
Pao va cs, 2023). Dé chi ra cu thé nguyén
nhan anh huéng dén tinh bén viing trong quan
Iy van hanh 1a nhitng yéu td nao dugc coi la
mot nhung nguyén nhan chinh din dén su
Xuong cap ciia cac cong trinh trong bbi canh
bién doi khi hiu ngay cang cing thang va phat
trién kinh té - x3 hoi lac hau... (Harold

Lockwood, 2003; A. Masduqi va cs, 2010;
Truong Duc Toan va cs, 2023). Hon thé nita,
cac nghién ctu trude ddy hau nhu ciing chi
quan tdm dén nhitng ving c6 diéu kién kinh té
x3 hoi va ngudn nude thuin loi ma chua dé
cap nhiéu dén vung nui cao, khan hiém nudéc,
dac bi¢t & Viét Nam. Pay 1a mang 16n, can ¢6
nhiéu nghién ctru kham pha, nhung muc do
nghién ctru dén dau thi van chua dugc téng
quan. Boi Vay, dé phuc vu cho cac nghlen ciru
lién quan tiép theo bai bao niy sé& tong quan
nghién ciru trudc vé cach xac dinh nhan té anh
huong dén quan 1y van hanh bén vimg hé
thong cip nudc sinh hoat ndng thon tip trung
khai thac nuéc dudi dat & ving ndi cao, khan
hiém nuéc cua Viét Nam tr d6 xac dinh
khoang tréng can nghién ciru.

2. PHUONG PHAP NGHIEN CUU

Téng quan tai liéu thir cdp: Dya trén muc tiéu,
pham vi va nhitng tr khoa chinh cua chu de
thao luan, nghién ctru tién hanh thu thap, tong
hop, danh gia va phan loai céc tai liéu, dir licu
nghién & trong va ngoai nudc tu trude. Cac tai
li¢u nay la céac bai bao hoc thuét hodc cac bao
céo lién quan dén chu dé nghién ciru. Cac ndi
dung, khia canh va tir khoa lién quan bao gom
quan 1y van hanh bén Vung, hé thong cap nuoc
sinh hoat tap trung nong thoén; Vung nui cao
khan hiém nudc; mé hinh to chirc; cac nhén t6
theo cac khia canh nhu kinh té - tai chinh, xa
hoi, thé ché - quan 1y, k¥ thuat, moi trudng va
nguodn nude... Tir d6 dua ra nhiing phat hién
chinh vé khoang tréng hodc cau hoi nghién
cuu chua dugc giai quyét

Ky thugt lva chon van dé can gidi quyét: Cac
khoang trong nghién ctru dugc chi ra tir nhiing
danh gid ndi dung dua trén khung phan tich
STEEP. Phuong phap nay con duogc goi la
phan tich PESTE voi chién lugc 1a phén tich
yéu t bén trong va ngoai anh huong dén 6
chuc quan Iy van hanh bén viing cong trinh
theo cac khia canh cu thé. Noi dung duoc phan
theo céac khia canh (dugc viét tit theo tén cua
phuong phép) bao gobm Sociological = Xa hdi
hoc, Technological = Coéng ngh¢, E=
Economical = Kinh té, Environmental = Moi
truong va Political = Chinh tri (institutional
arrangement and management =to chirc thé
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ché va quan 1y). Khi st dung dé phan tich thi
dam bao rang cac yéu t6 duoc danh gia van co
su twong quan, phu thudc 13n nhau nhung cung
dugc phan tich lya chon theo trong sO cua moi
khia canh d6i véi van dé& can nghién ciu
(Hadrien SZIGETI va cs. 2016). Dua trén
khung phén tich STEEP, bai bao dinh hinh
khung tong quan tai li€u cho Van dé quan ly
van hanh bén Vung hé thong cap nudc sinh
hoat tap trung ndng thon ving nui cao, vung
khan hiém nudc, cy thé nhu sau:

+ Céac yéu t6 xa hoi: Muc do quan tam va y
thirc su dung nudc sach; tham gia bao vé cong
trinh, nguon nude; phan bd thu nhip; va mat
d6 dan so.

+ Cac yéu to cong nghé: Mtrc d6 va khéa nang
ap dung céng ngh¢ mai trong quan 1y san xuat
va phan phoi nuoc sach.

+ Cac yeu t6 kinh te Doanh thu, chi phl trong
quan 1y van hanh; van dé thué va nguon luc ho
trg tai chinh tir bén ngoai; co ché hach toén. .

+ Cac yeu t6 moi truong: Didu kién san c6
ngudn nudc (nuoc mit, nudc ngam) va diéu
kién dia hinh..

+ Céc yéu t6 ch1nh tri, co the phan ra thanh hai
nhom nho la Quan ly (bao gom cac khung chinh
sach va co ché tai chinh, ho trg gia, dau tu; huy
dong su tham gla cla cong dong trong quan ly
va giam sat qua trinh van hanh khai thac cong
trinh...); va T6 chitc thé che (bao gém véan dé
mb hinh t6 chirc quan 1y vé van hanh, khai thac
cong trinh va quan ly nha nudc)...

Trén co s& cach tiép can trén cac khoang trong
nghién ctru dugc phén tach, loai trir va lya
chon khu tra van dé trong tAm can gidi quyet
trong pham vi nghién ctru theo muyc tiéu dé ra.

3. KET QUA VA THAO LUAN

Quan diém chung ve nhan té anh hwong dén
qudn Iy vin hanh bén viing

Viéc quan ly khai thac bén viing cac he thong
khai thac nuéc dudi dat phuc vu cap nude sinh
hoat viing nti cao, khan hiém nude dang (101 mat
Vo1 nhleu thach thuc khong chi la van dé suy
giam nguon nudc, 0 nhlem ma con cac van dé Ve
thé ché, quéan ly, kinh té, k¥ thuét va xa hoi. Diéu
nay dan dén cac muc tiéu, khai niém va quan
diém bén viing trong cép nudc ciing khac nhau
nhu’ng tu chung lai la phai ddm bao két hop hai
hoa giita phat trién kinh té va bao vé tai nguyén
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mai trudng, img pho voi bién ddi khi hau va t1ep
can bao trum. Trong bi canh mai, phat trién bén
vimg con dam bao su dung tiét klem tai nguyen
theo hudéng phat trién xanh, u:ng dung cac mo
hinh kinh t€ tuan hoan, kinh t€ chia s¢ trong
quan 1y cap thoat nudc néng thon (Pinh Van
Dao, 2023). Tuy vao cach tiep can khac nhau ma
nhiéu nghién ciru da phan nho céc khia canh anh
huong nhu chinh sach, cong nghé, cong dong va
xa hoi, tai chinh va thu hdi chi phi, bao tri, ddo
tao va nang cao nang luc.. (Harvey va cs. 2007)
va khang dinh ching c6 moi quan h¢ véi nhau
(Giné va cs. 2008).

O mot khia canh khac, muc tiéu cubi cing cia
phat trién cap nude bén Vung la tang kha nang
tiep can nguodn nudc, dap Umg cic muc ticu
quoc gia va nhanh chong xay dung cac h¢
thong moi co sy tham gia cua ngudi hudng loi,
xay du'ng nang luc t6 chirc thé ché, tiép tuc
bao tri cac thi€t bi nude dén dam bao rang cac
dich vu cap nudc dugce duy tri. Cac nghién clru
khac thi khang dinh rang cac hoat dong nham
phat trién cdp nudc bén viing can duoc thuc
hi¢n theo mot qud trinh hon 1a chi nham nham
dat dugc muc ti€u ké hoach cap nudc don
thuan vi cot 15 1a lam nhu nao dé mot he
thong cap nudc co thé van hanh mot cach lién
tuc va lau dai. Piéu nay phu thudc vao tap hop
clia cac moi quan hé phuc tap gilta cac yéu to
nhu quén ly, moi truong, xa hoi, tai chinh, van
deé ky thuat (cong ngh¢), thé ché va nén tang
ha tang hién c6.... Cu thé la phu thudc vao vé
su két hop chat che cac van dé Quan ly, Mobi
truong, Xa hoi, Tai chinh, Ky thuat va kha
ning cua cac to chirc, ciia co s ha tang VOl su
tham gia quan 1y giam sat caa cong dong...
(hinh 1) (Harvey and Reed, 2004).

A It l.hk

Mot treimg

Quan ly
J E—

K thuit T chink

Hinh 1: Cdc nhém nhdn anh hiong dén tinh
bén vitng ciia HTICNNT
(Giné, R. va cs, 2007; Nguyén Vin Anh
va cs., 2023)
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Cong nghé:

Theo Montgomery et al. (2009) cong ngh¢ 1a
phuong thirc k¥ thuat dugc ap dung khau san
xuat nuéc dén qua trinh cip nudc nham hd tro
cong tac quan ly, khai thac ngudn luc (nguyén
vat liéu) ¢6 sdn... mot cach c6 hiéu qud. Tuy
thudc vao dic diém ngudn nude va ngudn luc
kinh té x3 hoi dé quyét dinh lya chon cac giai
phép k¥ thuat, cong nghé phu hop. Nghién clru
ctiia Nguyén Manh Truong va cs. 2023 di tong
hop duoc 19 nhém cong nghé thu gom va cip
nude khac nhau & ving nui cao, khan hiém
nude. Chi tiét hon thi nghién ctru cia Nguyén
Tiép Tan, 2024 cung tong hop dugc cac nhém
cong nghé tong hop tir khau thu gom, xur Iy
bang cac giai phap nhu bang binh loc ap luc,
loc nguoc, xir Iy bang gian phun va nhém cong
nghé quan 1y thong qua céc hé thong co s& di
liéu, h¢ thong thong tin dia Iy va hé thong
giam sat tir xa... Nhu vay, moi giai doan cua
qué trinh quan ly cip nudc déu co cac giai
phap cong nghé khac nhau va tinh bén viing
phu thudc vao cac quyét dinh lya chon ap dung
cong nghé phu hop véi diéu kién thuc té nhu
trinh d0 chuyén mon ky thuat, nhu cau thuc
ctia cong dong nguoi dung, sin co tai chinh va
kha ning giam sat, danh gia thu hoi chi phi
van hanh... (Montgomery va cs., 2009). Cong
nghé trong giai doan san xuét 1a yéu té quan
trong, tao diéu kién chu dong trong van hanh
va bao tri hé thdng. Nghién ctru ctia Sara va
Katz (1997) ciing khiang dinh diéu nay va chi
ra tinh bén ving duoc thé hién tir khau thiét ké
dén xay dyng hé thong va khang dinh cac yéu
t6 k¥ thuat anh huong 16n nhat dén tinh bén
vitng. Nghién ctru cua Carter va cs. (1999) luu
y van de cong nghé duoc st dung trong cac he
thong cép nudc 1a can thiét nhung can dugc
bao tri theo mot ké hoach rd rang va co du
ngudn lyc. Pay 1a van dé kho dbi véi nhimg
ving c6 diéu kién kinh té khé khan, tham tri 13
rdo can khi phét trién hé thong cip nudc khi
ma cong nghé vuot xa nang lyc thuc té dan
dén cong trinh bi bo hoang, lang phi.

Quan ly:
Nam 1997, Sara va Katz thuc hi¢n nghién ctru
dich vu cap nudc va da xac dinh hé thong bén

vitng khi ma cong tac quan 1y dich vu cip
nude phit hop va duoc ngudi dung chap nhan
trong sudt thoi ky hoat dong. Vi du nhu cap
nudc trong cac gio cao dlem thi phai dam bao
dich vy cap nudc voi to da cong suat thiét ké
ciia hé théng ca vé& sb luong va chét luong
(Abrams va cs. 1998) hay phai duy tri hoat
dong on dinh ca cac phan cong trinh va phi
cong trinh sau khi nging hd tro tir bén ngoai.
Carter va cs. (1999) da chi ra cac ben lién quan
tham gia cung cap dich vy ciing can nhan thirc
vé tinh lién tuc trong d6i moi nang cao chat
lugng cung cip dich vu. Cac hé thong duoc
quan 1y c¢o su tham gia sdu cua cong dong
trong quan 1y va giam sat thi cin dam bao rang
nguoi van hanh kiém ludn cong tic bao tri
nhung phai c6 su hd tro ngué)n luc tir bén
ngoai madt cach kip thoi. Nghién ctru cua Giné,
R. va cs., 2007 va Montangero A. va cs.
(2009) thi cho rang & cac nudc thu nhap thap,
can dé cao vai trd tham gia quan ly cua cong
dong. Nghién ctru cua ca hai tac gia nay da 16
lyc phan tich va lam 16 cac luu y khi t6 chic
quan Iy he théng mé&i & Sub-Saharan Africa thi
can phai quan ly dwa vao cong doéng nhung
phai hiéu rang gioi han tham gia nay chi la
quan hé cong ddng va su tham gia cua cong
dong hay nguoi huong lot. Diéu _nay dugc
nhom tac khu tri vao hai van d& can luu y 1a
tham gia cua cong dong va Quan ly cua cong
dong chtr khong phai 14 mé hinh quéan 1y cong
dong. Vi cac nguyén nhan chinh duoc d& cap
nhiéu nhit 1a: (1) CBQL thudng dwa vao tinh
than tinh nguyén trong khi ban chét ty nguyén
1a chi c6 thé cb ging lam mot thoi doan ch
khong 1au dai; (2) Thuong thiéu dong luc lau
dai; (3) Nhiing nguoi quan ly van hanh chu
chét co thé thay d6i ma khong dinh trudc hay
kho co thé dit ra co ché rang budc; (4) Tham
gia quan ly that thoat nuéc chi bang kinh
ngiém hay sy tin nghiém chi quan cua cong
ddng; (5) D& phét sinh su thiéu minh bach va
tinh gidi trinh; thiéu quy dinh chat ché nhu cua
céc to chirc chinh thdng; (6) Su tham gia dong
g0p phi bdo tri, sua chita hay bdo dudng cong
trinh khong lién tuc; (7) Tham gia voi tdm thé
nhu 14 nhiém vy xa héi don thudn ma thiéu di
trach nhiém phap 1y; (8) Cong ddng khong 1am
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chi duogc tai chinh hd tro thay thé, phuc hoi
cac hang muc cua cong trinh khi bi hu hong.

Thyc té, vin dé ‘s0 hiru”, day la nguyén nhan
then chét quyet dinh cac yeu t6 khac, 1a diéu
kién tién quyét va mau chot ctia sy bén viing.
Thuc té d3 chimg minh ring minh bach va xac
dinh trach nhiém s& hitu cong trinh cép nudc
s& nang cao y thuc, sy san sang tham gia quan
Iy vi n6 lién quan truc tiép dén gid nudc ma
nguoi dung nudc chi tra, dé bu dap chi phi van
hanh. Nhiéu nghién ctru da chi ra rang, thyc té
gia nudc chua thé hién moi quan h¢ hiru co
giita trach nhiém véi quyén loi khi sé u tai san.
So hiru s€ chi r6 trach nhiém trong bao tri vi
nguoi dung nude khong thé tryc tiép bao tri do
vi tri tiép can nguén nude cua ho khac nhau dan
dén cac quyén loi va nghia vy s& khong thé nhu
nhau dugc. Tuy nhién, s& hitu khong tur ndé ddm
bao cong trinh nudc bén vimg, day 1a van dé
phirc tap vi lién quan dén yéu té kinh té, x4 hoi
tai dia phuong chtr khong don thuan 13 van dé
cong trinh thudc vé dbi twong nao quan 1y. Noi
ndo van d¢ sé hitu 1a kho khan thi thai do vé
cong trinh cta nguoi hudng lgi trd 1én nghiém
tac hon (do luat phap, s& hiru dat hoic rang
budc cong dong (Harvey va cs., 2004).

Nghién ctru cta Truong Ptc Toan va cs., nam
2023 da phan tich vai trdo cua cic md hinh
quan 1y khai thac d6i vé6i su bén viing cia cac
HTCNSH ¢ Viét Nam. Nhom tac gia da ap
dung mo hinh héi quy tuyén tinh logit dé xem
xét mOi quan hé gitta loai mo hinh quan ly va
sy bén ving cua cong trinh dya trén 6 nhan t6
bén ving dugc téng quan tir cac nghién ctu
truée dé xay dung ra 20 chi s6 danh gid hiéu
qué 1am co s¢ dén tinh toan. Két qua cho théy,
loai md quan 1y co6 anh huong dén kha ning
bén viing cua cong trinh cap nudc trong d6 mod
hinh tu nhin quan 1y dugc danh gia 13 bén
vitng nhét tir 6 chi ra dugc cac bai hoc chinh
sach thuc day tham gia cta tu nhan trong linh
vuc cap nude nong thon,

Moi trwong:

Nam 2000, nghién ctru cua Gleick da dinh
nghia st dung nudc bén vimg 13 viée sir dung
nudc trong kha nang chiu dung cua moi
truong hay lugng tai nguyén nudc hitu han ma
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moi trudng tao ra phuc vu nhu ciu phét trién
ctia x4 hoi loai ngudi ma khong lam suy yéu
tinh toan ven cua chu trinh thiy van hodc céc
hé thdng sinh thai phu thugc. Mot nganh nude
bén vimng s& dam bao rang ngudn cung cip
nude dap tng nhu cau dwgce quan 1y phu hop
trong gidi han moi truong tu nhién cho phép &
tAt ca cac vung cua dat nude. Dich vu vé nudce
dugc cung cap voi muc gia chap nhan dugc dbi
vGi nguoi tiéu dung. Vé khia canh ngudn nuéc
dau vao, Harvey va Reed (2003) da lap luén
tinh bén vimg khi cic ngudn nudc dau vao
khong bi khai thac qua mirc ma dugc bd sung
tw nhién. Trong cp nudc sinh hoat nong thon &
ving nui cao, vin dé bao vé mdi truong noi co
ngudn sinh thity, tao ngudn nuéc dau vao cho
cac HTCNSH duoc coi 1a vin dé rit quan
trong, ddc biét 1a giai doan ha ting va ngudn luc
kho khan khi khong thé ap dung cac cong nghe
hién dai, chi phi cao (Nguyén Manh Truong va
cs., 2023). Hon thé nra, dé dam bao rang cac
HTCNSH dugc duy tri on dinh vé mit k¥ thuat
thi yéu t& méi truong tai khu vuc sinh thiy
cling can dugc dam bao do ¢ su tham gia cua
toan xa hoi, dac bi¢t la nguodi su dung nudc.
Nude duogc khai thac mot cach duang muc dich
va & muc lidu lugng cho phép trong mét thoi
gian dai chir khong phai 1a dut doan. Vi nhu,
nguoi ding nudc khong thé ding nudc sach
mot cach vo d9 cho cac loi ich kinh té c4 nhan,
trudc mat ma quén di nhig tic dong vé moi
truong. Qua trinh cung cép dich vu ciing phai
dam bao sur dung hiéu qua chi phi khai thac dé
ngudn tai nguyén nudc co thé dugc bao ton va
phat trién (Pinh Vin Pao va cs. 2023).

Kinh té va tai chinh

Carter va cs. (1999) da chi ra van dé tai chinh,
thu hoi chi phi quan ly van hanh 1a van dé
quan trong d6i v6i bat ky hé théng cip nude
nao, & bat ¢ noi nao trén thé gisi. Viéc bu dap
chi phi nhan cong luén dugc uu tién, tiép do 1a
vat tu, vat li¢u va cong cu thay thé.... Ciing
can hoan thién co ché bu dip chi phi nhu co
ché van hanh hay nguyén liéu phuc vu quan ly,
hach toén tién nudc, thu hoi chi phi t6t hon s&
dam bao tinh bén ving t6t hon cua cac
HTCNSH (Pinh Vin DPao va cs., 2023). Vé
mit kinh té va bén viing cong trinh, Brikké va
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Rojas (2001) di phéan tich cic nhdn t6 anh
huong va chi ra mirc d6 bu dép chi phi la rat
quan trong dbi véi cac hé théng cip nude duoc
quan 1y dwa vao cong dong. Peter va
Nkambule (2012), Ibrahim (2017), Jimenez-
Redal va cs., (2018) ciing dua ra cac chi tiéu
danh gia theo cac nhom nhan t bén ving vé
ky thuat, xa hoi, moéi truong, tai chinh, do tin
cdy, to chire. Nam 2023, Dinh Vin Dao va cs.
cling d3 néu va phén tich t6i vu vé chi phi tai
chinh trong quan ly van hanh dbi véi cong
trinh 13 yéu t6 quyét dinh hay anh huong dén
cac van dé lién quan nhu the ché, cong nghé,
co ché chinh sach.... Muc t6i vu dwgc nhom
tac gia 1am rd theo cac gidi han dudng bién vé
kinh té, k¥ thuat va phan bo chi phi trong d6
vadé phan bd chi phi 1a quan trong nhat, dam
bao rang c6 sy tham gia cua cac bén lién quan
theo cdc muc tiéu phat trién cap nuédc khic
nhau. Van dé tai chinh dugc thé hién & nhiéu
cép bac khac nhau nhu Cép van hanh, kinh té
va moi trudng. Mdi cap do cé nhitng dau muc
hao phi va chi phi khac nhau trong d6 cap cao
nhit can quan tdm dén van dé ngoai ung moi
truong (Saleth va cs., 2005). Nghién ctu cua
Bohm, Essenburg, va Fox (1993) vé tinh bén
vimg tai chinh cua cac hé thong cip nudc di
xéc dinh duogc gia nuéc va kha nang bu dip chi
phi 1a nhimg yéu t& chinh dam bao tinh bén
vimg. Gia nudc thu dugc khong thé bao gom
toan b chi phi dich vy s€ anh huong dén tinh
bén viing cua hé thong Su san sang chi tra
cing dugc cho la yéu t6 quan trong nhat dé
dam bao rang cac dich vu luén duoc cai thién,
nhu két ndi nguoi dung nudc thay vi két ndi
cong cong. Thu nhdp va sy giau c6 cua ho gia
dinh, quy mo gia dinh, trinh d6 hoc van va su
khong hai long véi cic ngudn nudc truyén
thong anh huong tich cuc dén tinh bén viing.
Nghién ciru tuong tu vé tinh bén vimng trong
van hanh cia cac hé théng cdp nudc do
Bhandari va Grant (2007) thuc hién ciing da két
luan réng su hai long, mirc dJ tin cdy cua uy
ban st dung nuSc, kha ning san sang chi tra
ctia ngudi sir dung nudc 1a nhiing yéu t6 quan
trong nhat vé tinh bén viing trong van hanh.

Té6 chire thé ché

Vé khia canh thé ché dugc biéu hién béng mo

hinh t6 chirc quan 1y va co ché, chinh sach...
trong d6 chinh sach tién nude 1a yéu té quan
trong quyet dinh dén tinh bén ving lau dai
cua h¢ thong (Sara va Katz, 1997). Cac yéu
td kinh té - x4 hoi nhu muc thu nhép, muc do
san sang chi tra cia nguoi sir dung nudc, sy
sa:ln ¢ vé von x4 hoi, lao dong cung la nhimng
van d& quan trong khong kém dé duy tri hé
théng hoat dong hiéu qua. O cac vung nong
thén cua cac nudc dang phat trién, cac
HTCNSH sé& hoat dong bén virng, 1au dai khi
cac dich vu cap nuédc duge quan ly boi mo
hinh phu hop trong do6 can nhic dén su tham
gia cua cong dong cung cic co ché hd tro
clia cac co quan quan ly. Vai tro hd tro cia
cic co quan nha nudc 1 diéu can thiét. Xeét
vé thuc té nay, Mazango va Munjeri (2009)
cing da thura nhén sy hd tro tir bén ngoai 1a
yéu t6 quan trong anh huong dén tinh bén
viing cua cung cap nudc.

Abrams va cs (1998) di phan loai tinh bén
vitng cua hé thong duoc chia thanh hai giai
doan thlet lap dich vu (dau tu xay dung) va
cung cép dich vu (vén hanh va cung cép dich
vu) trong d6 van dé anh huong dén hoat dong
bén vimng 14 cac chinh sach duy tri kha ning
thu hoi chi phi.... Tinh bén vimg giai doan
cung cép dich vu phu thudc rat nhiéu vao to
chtic thé ché cua dia phuong va qudc gia. Piéu
quan trong 14 phai thiét 1ap hé thong hd trg
mot cach cé to chire phu hop dé cac HTCNSH
ndy ton tai va co kha ning cung cap dich vu
cho nguoi huong loi, dong thdi nang cao dugc
trach nhiém tham gia st dung tiét kiém tai
nguyén nudc.

Niam 2024, nghién ctru cia Nguyén Tiép Tan
va cs. cling da tong hop cac mo hinh t6 chirc
quan 1y khac nhau ¢ Viét Nam va trén thé giéi
nhu tu nhén ca thé, doanh nghiép, don vi cua
chinh phu, to hop tac hay nhom déi.... Nghién
clru cling da dé xuat ra cac mo hinh va co ché
chinh sach phu hop véi cip nudc sinh hoat
ving niii cao va khan hiém nudc trong d6 dé
cao mO hinh doanh nghiép cong ich va mo
hinh t6 hop tic co sy tham gia ciia cong dong
nhung di lién v6i chinh sach hd trg gia nudc.
Tuy nhién, muc d§ hi¢u qua chua dugc chi ra
bang cac chi sb dinh luong.
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Xa hoi
Nhan t6 xa hoi thuong bi chi phdi boi van dé
“s¢ hitu”, thuong dugc coi 1a van dé then chot
quyét dlnh dén su bén viing cua cong trinh.
Thuec té, trong cip nudc ndng thon, dbi twong
st dung nudc 1a ngudi han ché vé thu nhap, y
thirc sir dung nudc sach con kém, mat d§ dan
cu thua thét... d3 gdy ra nhiéu kho khan trong
viéc duy tri tinh bén vimg cta cong trinh. Diéu
ndy cang trim trong hon & cac vung nui cao,
khan hiém nudc khi phan bd déan cu bi chia cét
boi diéu kién dia hinh phuc tap. Peter G. &
Nkambule S. (2012) di xem xét sy bén vimng
cta cac cong trinh ¢ vung Sub-Saharan Africa,
noi c¢6 diéu kién ha t?mg x4 hoi lac hau. Két
qua cho thay c6 dén 30% sb hé thong khong
hoat dong. Nghién ciu dé xuit can xem xét
cac nhan té anh huong dén tinh bén vimg cling
nhu gidi phap nang cao hi¢u qua thi can xem
xét k¥ ludng cac nhan té xa hoi nhu cac nhan
td vé tai chinh, ky thudt, moi truong va thé
ché. Piéu nay con dang quan tim hon & nhiing
vung c6 diéu kién ha téng xa hoi yéu kém.
Nghién ctru nay dugc tién hanh & ving
Lubombo trén 15 hé théng khac nhau nam trén
11 xa. Két qua chi ra cac nhan té xa hoi va k¥
thut anh huong chinh dén bén viing trong khi
cac yéu to vé tai chinh, to chirc cling quan
trong nhung mtrc anh hudng it hon. Cac nhan
t6 xa hoi thanh phan anh huong dén tinh bén
viing la rat dang dang c6 thé 1a kha ning dap
tng nhu cau, quy md so nguoi st dung, cong
bang, sy tham gia quyét dinh trong quan 1y van
hanh va bao tri, sy sdn sang dong gop tién.
Théam chi, sy tham gia cua cong déng con can
phai thuc hi¢n tur giai doan lap ké hoach va
thiét ké hé thong cung véi sy diéu tiét cua
chinh quyén dia phuong.
4. KET LUAN

Tinh bén vitng dugc dam bao khi co su phat
trién can bang giita nhiéu yéu té kinh té, k¥
thudt va xa hoi, thé ché chinh sach hay c6 su
két ndi theo thoi gian va khong gian, phu hop
v6i cac bdi canh thyc té ciia cac bén lién quan
& nhitng khia canh khac nhau. Diéu dang cha y
1a cAn pham dam bao hai hoa giita hidu qua va
su bén vimg vé mat k¥ thuat (yéu td co ban);
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vé mat kinh & tai chinh (yéu t6 cot 15i anh
huong gian tiép nhung lau dai); van dé to chic
thé che nhim tao méi trudng chinh sach, mod
hinh t6 chtrc, thdm chi 1a cac chinh sach hd tro.
Céc yéu t6 khong thé tach roi déi véi mot cong
trinh & nhitng ving nui cao noi ma dan cu thua
thét, co han ché vé nén tang nhan thuc xa hoi,
kinh té khi dua hé thong vao hoat dong.

Van d& bén vimg cia hé thong ¢ nhimng ving
nui cao va khan hiém nudc duong nhu chua co
nhiéu nghién ctru ma cha yéu trudong hop thu
nghiém céac yéu té ky thuat, hay bo qua hodc
xem nhe cac van dé kinh té va xa hoi. Trong
khi day la nhing yéu t6 quyét dinh gian tiép
nhung 13 yéu t6 chinh quyét dinh sy bén vimg
ctia hé thong khi dua vao khai thac va cung cap
dich vu nudc sach. Piéu ndy can co nghién ctru
cu thé dé hoan thién co s& 1y thuyét vé tinh bén
viing trong quan ly van hanh ¢ vung nui cao,
khan hiém nu6c. Cac nghién ciru trong va ngoai
nudc ciing chi ra ring nhiéu nhan t6 anh huéng
dén quan 1y van hanh bén vimg cac HTCNSH
n6i chung va cong trinh khai thac nudc dudi dat
va cp nude cho ving niii cao, khan hiém nuéc
no6i riéng. Pay 1a ving co diéu kién ty nhién
khé khian bi tac dong rd nét do biét doi khi hau
va thoi tiét cuc doan dong thoi diéu kién kinh té
xa hoi kho khan, dan tri thép va nhan thuc vé
vai trd ciia nudce sach con rat han ché. Pidu nay
doi hdi phai c6 sy tham gia cia toan xa hoi
trong d6 bao gom nha nuéc, don vi quan 1y van
hanh (don vi sy nghi¢p, tu nhan) va nguoi
huong loi.

Céac nhan t6 anh huéng duoc tap trung vao 6
nhém 1a thé ché, quan ly, xa hdi, mai trudng,
k¥ thuat va kinh té-tai chinh. Tuy nhién, tiy
vao cac diéu kién thuc t& va muc tiéu nghién
clru ma cac nhan té nay dugc phan tach chi tiét
hodc gdp lai sao cho phu hop. Do vay cac nhan
t6 anh huong 1a rat nhiéu va da dang nhu mo
hinh t6 chirc quan 1y, chinh sach hd trg, van dé
x4 hoi va diéu kién tr nhién ngudn nude va sy
tham gia cua nguoi hudng loi, ung dung khoa
hoc cong ngh¢, thu du bu chi, nhan thuc cua
nguol dan va don vi quan ly vén hanh..
Nhing nghién ctru cting chi ra yéu t6 md h1nh
t6 chire dugc coi 1a yéu t6 quan trong thtr nhat
nhung cac yéu t6 mang tinh tai chinh, chinh
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sach ciing rat quan trong dé co thé lua chon
giai phap phu hop phat huy dugc van dé loi
thé kinh té thi trudng va sttc manh cua thé ché
cong dong.

Tong quan chung cac tai lidu cho thdy cac
cong trinh & ving nui cdo khan hiém nuée can
¢d co ché chinh sach hd trg wu tién, trong do
hd tro chi phi quan Iy van hanh cong trinh sau
dau tu d& dam bao cong trinh dugc bao tri va
bao vé an toan. Piéu nay doi héi cé su tham

gia ctia cac thanh phan bao gdm ca nha nudc
(vai tro chinh), bén cung cép dich vu (don vi su
nghi€p hoat dong tai chinh doc 1ap, doanh
nghiép...) va nguoi huong loi tham gia dong
phi de dam bao quyén loi va trach nhiém bao vé
ngudn nudc, dic biét nude dudi dit hay ngudn
sinh thity noi ho sinh sdng. Tuy nhién, hau nhu
khong c6 nghién cuu nao dugc thuc hién &
ving ndy trong khi vin dé thuc tién va co s
khoa hoc hd trg quan 1y lai rat thiéu va yéu.
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