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CO SO KHOA HQC AP DUNG PHUONG PHAP MANG BAO DU LIEU
DEA TRONG PANH GIA HIEU QUA QUAN LY VAN HANH HE THONG
TUOI BANG PONG LUC QUY MO NHO

Pinh Vin Pao, Nguyén Tung Phong, Tran Vin Dat
Vien Khoa hoc Thuy loi Viét Nam

Tém tit: Banh gia hi¢u qua quan Iy van hanh cac hé thoﬁg twdi bang dong luc quy mo nho theo ca khia
canh kinh té va ky thudt dang la van dé cap thiét, lam nén tang xdy dwng ké hoach ndng cao hi¢u qua quan
Iy twdi trong boi canh chuyén doi sang co ché gid. Hién nay cdc phirong phdp truyén thong chwa chi ra
duoc nguyén nhan di cung voi giai phap mang tinh dinh lwong. Nghién ciu ndy da khao luwgc co s6 khoa
hoc, thiee tién va dé xudt phwong phdp todn phi tham sé - mang bao dit liéu DEA dé ung dung trong ddanh
gid hiéu qua quan 1y van hanh cdc hé thong twdi bang déng lwc quy mé nhé viimg dong bang séng Hong.
Két qua nghién civu chi ra co s6 Iy thuyét hinh thanh bai todn t6i wu va kha ning dp dung DEA theo mé
hinh hiéu qua theo hwéng chii trong dau vao véi gia thiét hiéu qua khéng doi theo quy mé CRS va hiéu qua
thay doi theo quy mé VRS dya trén cdc yéu t6 la hao phi, chi phi dau vao va dién tich twoi lia. Cac chi 95
hiéu qua ky thudt, hiéu qua quy mo, hiéu qud cthhz 161 wu, sudt chi phi chung, sudt chi phi cho tung yeu
16 dau vdo va co cdu chi phi o cac lop hiéu qua co thé dwoc xdc dinh tir DEA. Pdy la nén tang dé xudt cdc
co cdu chi phi téi wu va dé xudt gidi phéap dp dung cho cdc don vi quan 1y vdn hanh va co quan quadn 1y nha
nudc trong xdy dung chinh sdch.

Tiwr khéa: DEA, hiéu qua, hé thong twéi, qudn 1y vdan hanh.

Summary: Assessment of operation and maintenance management efficiency of the small-pumping
irrigation systems in both technical and economic aspects is very imperative to provides foundation for
planning irrigation efficient improvement in context of pricing mechanism application. Application of the
traditional tools and methods has not indicated both quantitative reasons and solutions together. Thus, this
study reviewed literatures and practical lessons learn on application of non-parametric program - Data
Envelopment Analysis DEA to assess operation and maintenance management of the irrigation systems in
Red River Delta. The results found out scientific basis of an optimal math model and applicability of DEA
under the input orientated eficiency model according to Constant Returns to Scale CRS and Variable
Returns to Scale VRS by using variables of cost and irrigated areas. The indicators of technical efficiency,
scale efficiency, allocative efficiency, optimal cost efficiency, general cost units, input cost units and cost
structures have been determined. These were a foundation to suggest suitable solution in application of
cost structures to distribute the cost resources for operation and maintenance agencies and policies on
irrigation water pricing supports by government.

Keywords: DEA, efficiency, irrigation systems, operation and maintenance management.

1. PAT VAN PE ta hién trang hay muc do hoat dong quan 1y cta
mot hé thong tudi, 1am co so thuc hién cac ké
hoach d6i méi quan 1y hodc nang cao chat lugng
van hanh phuc cu cip nuée tudi, ngoai ra khéng
tach doi yéu t6 dam bao ring cong trinh dugc
hoat dong bén viing [3][12]. Tinh dén nay da co
nhiéu phuong phap danh gia hiéu qua duoc ap
dung va tién hanh dua theo dic diém cong trinh
hodc hinh thirc quan 1y hay van d¢ kinh té, xa

Hiéu qua quan 1y van hanh cic hé thong tudi
luén dugc xac dinh 1a van dé quan trong va
duge xem xét trong nhiéu bdi canh khac nhau
vé theo khong gian va thoi gian. Ty vao muc
tiéu cua chi thé ma hiéu qua dugc xem xét ¢ ca
khia canh k¥ thuat, kinh té va xa hoi hoac tung
khia canh riéng bi¢t. Nhung tyu chung lai 1a chi
ra dugc cac chi sb hay thong s6 hiéu qua dé mo
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héi... Cac cach danh gia hi¢u qua dugc quan
tam nhiéu nhat 13 theo (i) cap cong trinh cta hé
thong nhu hiéu qua hoat déng cong trinh dau
moi, kénh chuyén dan; (ii) cAp quan 1y nhu qua
trinh van hanh tao ngudn nudc & cip hé thong
hay st dung nudc cip mit rudng hay quan 1y
van hanh cung cép dich vu tudi; (iii) mue do su
dung nu6e nhu luong nude hitu ich, ning suat
nudc hay theo muc dich st dung; va (iv) hi¢u
qua st dung ngudn luc nhu hao phi, chi phi
quan 1y véan hanh. .., day 1a yéu td, chi sé hiéu
qué téng hop c6 str dung dé danh gia hiéu qua
o cac khia canh khac nhau [3].

Trong bi canh chuyén doi co ché theo hudng
quén ly dich vu va co ché thi truong thi vén dé
hiéu quéa quan 1y van hanh (QLVH) cac hé thong
tudi dugc xem xét mot cach linh hoat va mé rong
hon trong d6 hi¢u qua vé kinh té va k¥ thuat dugc
xem xét trong méi lién quan chit ch& v6i nhau
va lién tyc hon trén co sé nguyén tic lua chon t6i
wu phu hop véi bdi canh cu thé [4]. Cac cach
danh gi4 hiéu qua QLVH thudng duoc tién hanh
theo céc céach tiép cap va phuong phap mang tinh
truyén thong: Thir nhat 1a theo cac huéng dan
danh gid hiéu qud mang tinh k¥ thuat chuyén
nganh nhu RAP, MASSCOTE,
Benchmarking... nhung méi chi dimg lai xem
xét so bo didu kién hién tai vé ky thuat va quan
1y; Thir hai 1a cac phuong phap toan nhu Pareto,
SFA, OLS... c6 tinh han lam, hoc thuat hon va
goi chung 1a phuong phéap toan hoc tham sb
nhung chi mang tinh dinh huéng kinh té va kinh
té lwgng. Cac phuong phap nay phy thude vao
cac gia dinh mo hinh 1y thuyét va ham san xut
ma khong str dung cac mé hinh thuc nghiém
[17]. Trong khi d6 cac mé hinh 1y thuyét thudong
xa 101 v6i thue té, kho trién khai va thuc té ap
dung thi doi hoi chi phi ton kém. Hon thé nita
cac két qua ciia hai phuong phap trén chi xem
xét don 1é mot van dé. Céc giai phap dua ra chi
mang tinh chung chung, chua cy thé héa va chua
chi ra nhitng nguyén nhan mang tinh dinh lugng.

Trudce nhiing han ché trén va nhu cau cua thuc

tidn can c6 nhirg phuong phap danh gia mang
tinh quan 1y, kinh t& va dic biét 1a chi ra dugc
nguyén nhan va giai phap duoc luong hdéa mot
cach cu thé. Pa c6 nhiéu nghién ciru tong quan
vé phuong phap danh gia hiéu qua QLVH cac
hé thong tudi duoc tién hanh. Pién hinh la
nghién ctru tong quan ctia Hector Malano (1999
va 2004) da dwa ra khuyén cdo ap dung phuong
phap toan phi tham s - mang bao dit liéu DEA
trong danh gia hi€u qua quan ly tudi. Day la
phuong phap duoc coi 1a khic phuc duoc nhiing
han ché va co tinh thuc tién cao, bu dép nhiing
thiéu hut ma cac phwong phap trén chua lam
dugc. Phuong phap nay da dugc nhiéu nghién
ctru ap dung trén thé gidi trong khi ¢ Viét Nam
thi van con han ché. Bai bao ny sé trinh bay vé
“Co so khoa hoc ap dung phwong phap mang
bao dir liéu trong danh gia hiéu qua quan ly van
hanh hé thong twéi bang dong luc quy mé nhé”
v6i myc tiéu khao lugc nghién ctru dé cung cap
cho nha nghién ctru, can bd quan ly co so luya
chon ap phuong phap DEA trong danh gia hiéu
qua QLVH céc hé théng tudi bang dong luc quy
mo nho (HTT) va cac hé thong tudi khac & Viét
Nam, dic biét 1a ving dong bang séng Hong
(PBSH).

2. PHUONG PHAP NGHIEN CUU

Céc phuong phap nghién ctru téng quan danh
gia hiéu qua quan 1y tudi bao gom:

- Phuong phap ké thira: Nham khao luoc nhitng
nghién ctru trong va ngoai nuéc vé danh gia
hiéu qud chung va hiéu qua QLVH ma c6 ap
dung DEA.

- Phuong phap phén tich tong hop, quy nap va dién
dich: nham thu thap, phan tich tai liéu s6 lidu thir cap
trén co s& do hé théng hoa co s& khoa hoc vé
phuong phép danh gia hiu qua va timg dung DEA
trong danh gia hi¢u qua QLVH cac HTT.

- Phuong phap chuyén gia: Nhiam tham van cac
nha khoa hoc vé kinh nghiém 4p dung phuong
phap toan trong xay dung bai toan t6i wu da muc
tiéu co thé ap dung DEA.
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3. THU'C TRANG QUAN LY HE THONG
TUOI BANG PONG LUC QUY MO NHO
VUNG PBSH

Theo théng ké, toan ving c6 khoang 9.043 tram
bom 16n nho, chiém 46% s tram bom cua ca
nudc trong do 4.582 cac tram bom nho c¢6 cong
sut tir 1.000 dén 3.600m*h va 3.421 tram 300
dén 1.000m%h lan lugt (chiém 37% ca nudc).
Hang nim, cAc tram bom cap nudc tudi tiéu cho
san xuat néng nghiép va nudi trong thuy san
khoang 902 nghin ha trong d6 chu yéu cip nudc
tudi cho lta khoang 626 nghin ha, ngoai ra cip
nudc cho cac dich vu thiy lgi khac khoang 442
nghin m®. Dién tich tudi trong luc va dong luc két
hop khoang 421 nghin ha. Pé nang cao hiéu qua
hoat dong ctia cic tram bom dau moi, hé théng
dan truyén nudc 1a cac kénh cap II duge kién cd
1a khoang 27,2% va kénh ndi dong 1a 18,6%. To
chirc quan 1y van hanh cac HTT 14 do cac t6 chiic
thuy lgi co s& va céac td QLVH truc thudc cac
Cong ty thity néng cap tinh quéan 1y cung cap dich
vu tudi cho cac khu tudi nhd c6 quy mo dién tich
dudi 100ha. Ngudn kinh phi hién nay chi yéu do
nha nudc hd tro dudi dang tién hd tro sir dung san
pham dich vu cong ich thity loi (SPDVCITL) trén
co sO dién tich tudi nghiém thu hang nam. Cac to
QLVH dugc xéc dinh 14 don vi ra quyét dinh do
dugc hinh thanh trén co sé cac HTT va hoat dong
theo co ché khoan hay chuyén giao mot phan
trach nhiém quén 1y tudi trén co s& quy ché quan
1y ndi bo ciia cac cong ty theo mot sd yéu td dau
vao 1a cac khoan muyc chi phi. Cu thé trong 27
khoan muc chi khac nhau dugc phan thanh 5
nhém nhu chi phi quan 1y van hanh, khau hao, bao
tri, chi phi quéan 1y va chi phi hgp 1y hop 1€ khac
theo quy dinh. Ngoai ra cac cac HTT con duogc
quan 1y boi cac t6 chire thity loi co so.

4. TONG QUAN NGHIEN CUU AP DUNG
DEA TRONG PANH GIA HIEU QUA
QLVH CACHTT

Khao luoc cac két qua nghién ciru cho thay hién
da c6 nhiéu nghién ciru ing dung DEA trong
danh gia hiéu qua QLVH cac hé théng tu6i dira
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vao cac yéu td dau vao va dbi tuong quan 1y theo
cac cap do khac nhau nhu theo don vi quan Iy
hanh chinh, phuong phép tinh gid nudc hay mé
hinh san xuét nong nghiép..... Cu thé nghién ctru
cua J.A. Rodriguez-Diaz va cs., (2004) danh gia
HQT cua 34/156 huyén trong ving thoi tiét ban
kho han ¢ Andalusia, Tay Ba Nha. Nghién ctru
cua Sanjay Sitaram Phadnis va cs. (2012) danh
gid HQT cuia céac t6 chuce thuy loi co so & An Dd.
Yéu t6 dau vao 1a téng chi phi QLVH, sé lao
dong va 03 dau ra dién tich tudi tiém ning, sd
ngudi hudng lgi va doanh thu. Két qua 1a ¢6 6
37% s6 to chic dung nude hidu qua ky thuat
dudi 70% (0,7) theo gia thiét VRS. Nam 2010,
Giannoccaro va Martin-Ortega da xem xét hiéu
quéa quéan 1y cac hé thdng tudi theo cac gia dinh
gia nudc khac nhau & Puglia, Y. Ngoai ra con ¢
Nhitng nghién ctru lién quan dén sir dung DEA
danh gia hiéu qua st dung nudc tudi dugce tién
hanh & cac mo hinh san xuét quy mo hg, nhém
ho hodc t6 hop tic... nhu nghién ctu cia
Noelina Rodriguez-Ferrero va cs. (2010) &
Andalusia, Tay Ba Nha; Stijn Speelman va cs.
(2008) ¢ vung Tay Nam, Nam Phi ¢ cac nong
ho. Fraj Chemaka va cs. (2009) va Aymen Frija
vacs., (2011) da danh gia hiéu qua phan phdi ctia
cac hd str dung nudc 6 cac cong trinh do mé hinh
t6 chirc khac nhau. Cac nghién ciru ciia Ismet
Boz va cs., (2018) muc do su dung nudc hi¢u
qud su dung nudc mat rudng.... O Viét Nam,
nghién ctru cia Pinh Van Pao va cs. (2022) da
tmg dung DEA d¢ danh gia hiéu qua quan 1y véan
hanh céac hé théng thuy loi ving PBSH duya vao
7 yéu tb chi phi trong QLVH céc hé thong thiy
loi & 8 tinh ving PBSH. Két qua da chi ra hiéu
qua hoat dong QLVH ctia céc hé thong thuy loi
chung cta 8 tinh bang cac chi s6 hiéu qua k¥
thuat, hi¢u qua quy md, hi¢u qua chi phi...

5. CO SO LUA CHON DEA TRONG

NGHIEN CUU PANH GIA HIEU QUA
QLVH CACHTT

DEA dugc phat trién boi Farrel ndm 1957, véi
quan diém 13 xac dinh hiéu qua tdi wu bang
dudng bién toi wu san xuat, ma dugc tao 1ap boi
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yéu t6 ddu vao va dau ra cua cac don vi quan ly
tdt nhat trén co s sb lidu quan sat thuc té. Vé
ly thuyét, danh gia hiéu qua DEA dugc phan
thanh hai mo6 hinh 1a hi¢u qua theo hudéng chu
trong dau vao va hiéu qua theo hudng chii trong
dau ra. Nhim nang cao tinh Gng dung ctia DEA,
Charnes va cs. (1978) da phat trién mé hinh theo
gia thiét hiu qua khong d6i theo quy md
(Constant Returns to Scale: CRS) va Banker,
Charnes, Cooper (1989) tiép tuc giéi thiéu gia
thiét hiéu qua thay déi theo quy mo (Variable
Return to Scale: VRS) [15][16][11] [17]. Cé&c
nghién ctru 4p dung DEA trong linh vuc thuy loi
thuong lua chon mdt trong hai mo hinh chinh ctia
DEA 13 hiéu qua theo hudng chu trong dau ra
(input oriented) v&i hai gia thiét 13 hidu qua khong
d6i theo quy mo vé luong hao phi déu vao
(Constant Returns to Scale) va hiéu qua thay doi
theo quy mo luong hao phi dau vao (Variable
Returns to Scales). Muc ti€u l1a xem xét hi€u qua
thuong xem xét dira trén mure do hiéu qua sir dung
ngudn lyc, vi nhitng 1y do sau:

5.1. Vé mit 1y thuyét

(1) Khong phai xac dinh dang ham san xuat va
phan phoi sai s6 ngau nhién,

(ii) Cac gia thiét mo hinh mau mang tinh ly
thuyét thuong khong sat thuc voi thyuc té trong
khi DEA sir dung mo hinh thyc té lam chuén,

(iii) Str dung k¥ thuét ctia chuong trinh tuyén
tinh dé xac dinh chi s6 hiéu qua,

(iv) Chi ra nguyén nhan dan dén khong hiéu
qua, muc d6 khong hiéu qua cia timg yéu t dau
vao trong QLVH cta mdi hé thong, dong thoi
chi ra cac cong tac QLVH cua moi HTT cung
nam trén duong bién hiéu qua dé tham chiéu 1an
nhau,

(v) DEA c6 thé 4p dung trong trudng hop da
dau vao va mot dau ra (cic hao phi, chi phi
QLVH cac HTT la dau vao va dién tich tudi caa
HTT la dau ra), nén Iya chon phuong phap DEA
la hop 1y.

5.2. Vé mit thue tién

(i) Do san pham, dich vu thuy loi c6 lién quan dén
nudce nén chira dung tinh doc quyén ty nhién va
thuong 1a hang hoa, dich vu cong ich. Do d6, cung
cap san pham dich vu nay thuong khong hoan
hao, tw nhan givong nhu kho c6 thé tham gia mic
du hao phi, chi phi thip hon thyc té chi tra va nha
nude phai bu dép va hd trg;

(ii) Su hiru han vé ngan sach tai chinh dugc nha
nude hd tro va cac han ché khac rang budc cac
don vi to chitc QLVH cac hé thng thiry loi kho
¢6 thé lya chon dugc quy md vé luong diu ra
ma chil yéu van hanh hé thong tudi dé toi uu
dau vao;

(iii) Ngudn lyc tai chinh cta cac don vi QLVH
rat han ché,

(iv) Kiém soat cac yéu td dau vao tuan theo cac
quy dinh ctia nha nudc,

(v) Su hd tro tién sur dung SPDVCITL dan d&én
cac don vi QLVH thiéu dong luc d6i méi lam
lang phi, str dung khong hiéu qua ngudn lyc dau
vao trong QLVH cac hé thdng thuy loi,

(vi) Su hiru han vé ngudn nuée do tac dong ctia
ca yéu t6 khach quan va chu quan nhu bién d6i
khi hau, thoi tiét cuc doan va anh huong ti€u
cuc cua phat trién kinh té xa hoi.

5.3. Ly do ap dung DEA trong danh gia hiéu
qua QLVH cac HTT

Cu thé hon nira d6i voi HTT:

(i) Pic diém cia cong tic QLVH cac HTT la
ngudn nude ciia moi hé théng thuong khong co
dit liéu cu thé ma dua trén s6 liéu muc nudc tai
hé théng tudi tao ngudn phu hop véi yéu cau
thong s thiét ké cuia HTT nén duoc gia thiét 1a
nhu nhau.

(ii) Pau ra dugc lya chon 1a dién tich tudi va
hau nhu khong d6i qua cac nam. Day 1 tiéu chi
tham chiéu quan trong trong qua trinh xem xét
hiéu qua ctia HTT trén co so ty 1& yéu t§ dau
vao voi yéu td dau ra trong khi yéu t6 dau vao
luén bién dong va phu thude vao gia hay tap
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cong nghé (t6 chirc san xuét).

(iii) Lua chon hai gia thiét CRS va VRS trong
DEA 1am co sé dé xem xét tinh phi hiéu qua
quy md vé luong cua cac yéu td dau vao, tir d6
dua ra nhitng khuyén cdo chinh xac vé viéc diéu
chinh tang hodc giam luong dau vao ¢é HTT dat
hiéu qua.

(iv) Loai hinh cong trinh ddu mdi 13 cac tram
bom cong suét nhé voi didu kién cot nude nhu
nhau thi hau nhu khéng c6 su sai khac vé cong
suét tiéu thy dién ning, yéu t6 anh huong dén
chi phi quéan 1y van hanh. Tiéu hao dién nang
thudng phu thudc vao yéu td quan Iy van hanh
nhu bao dudng dong co, may moc va 6n dinh
dién ap.

(v) Cac yéu té dau vao 1a cac hao phi, chi phi
thudng duoc cac don vi quan 1y van hanh cap
t6, cap nho nhat dugc giao khoan hodc chuyén
giao quan 1y tudi dya trén cac yéu td dau vao
nhu lao dong, dién nang, vat tu nguyén nhién
liéu, sira chita thuong xuyén (bao tri), khau hao.
Day 1a nhiing yéu t6 chinh anh huéng dén hi¢u
qua QLVH cac HTT.

(vi) Lua chon dau vao 1a cac hao phi chi phi nén
cac diéu kién rang budc dam bao réng cac chi
phi 13 twong ddng nhu diéu kién ngudn nudce 6n
dinh vé chiéu cao cot nudc va cong suét dong
co. Cac yéu tb dau vao phai dam bao on dinh vé
murc d6 cung cap dich vu, ning suat cay trong. ..
diéu nay dam bao rang yéu té dién tich tudi dau
ra c6 thé 1am can ctr ddi sanh thay vi lugng nude
cap.

6. AP DUNG PHUONG PHAP DEA
TRONG NGHIEN CUU PANH GIA HIEU
QUA QLVH CAC HTT

6.1. Co s& hinh thanh phwong phap DEA
trong linh vuc quan ly twoi

Dua vao nhiing 1y do va can ctr trén, phuong
phép DEA v4i md hinh hiéu qua theo hudng trt
trong du vao theo gia thiét hiéu qua khong doi
theo quy mé (CRS) va hiéu qua thay doi theo
quy md (VRS) vé luong dau vao s& dugc hinh
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du6i dang mo hinh toan téng quat cia DEA
trong phan tich hi¢u qua QLVH céc HTT, cu
thé duoc gidi thiéu nhu sau:

Trong linh vuc quan 1y tudi, cong tac to chirc
QLVH la dau vao tong hop chung cua cac dau
vao trong qua trinh van hanh HTT va cung cip
dich vu tudi nhu tao ra nguén nudc, truyén dan
va phan phdi nude tudi téi ngudi sir dung. Tire
1a, t6 chac QLVH cta mot HTT (dau vao
Ej=f(X))) s& 1a mot ham sb duoc tao ra bai cac
dau vao thong thudng, co thé dugc xac dinh dua
trén cac hao phi, chi phi vat chat (bién doi) hoic
cac chi phi chi c6 thé xac dinh bang tién (cb
dinh). Bé don gian, trong nghién ctu danh gia
hiéu qua HTT sé& sir dung chi sé hiéu qua TE
theo hudng tri trong dau vao cua Farrel (1957)
va c6 dang tong quéat 1a TE;= Min {6>0|(0E;,
Yj)eT}

Ap dung ly thuyét toan hoc trong cong tac
QLVH cac HTT thi dat ra gia thiét gia sir ham
Ej=f(x;) thoa man diéu kién 0Ej = f(0 X), khi
d6: TEj= Min {6>0|(6X;, Yj) € T}.

Nhu vay, chi sé TE theo hudng trd trong dau
vao trong linh vuc QLVH cac HTT la muc ty 1¢
t6i thiéu cac dau vao thong thuong co thé su
dung (hay la muc téi da luong hao phi, chi phi
dau vao c6 thé duoc cat giam dong thoi) dé
cung cap dich vu tudi theo luong dau ra la dién
tich tudi. Pay duoc coi 1a nang luc cip nudc
cta HTT va hau nhu khong d6i qua cac nam véi
cung diéu kién cong nghé T (phuong thic to
chic QLVH dugc hinh thanh trén nén tang
nguon luc vé con ngudi, co ché quan ly, tng
dung khoa hoc coéng nghé... c6 san). Khoang
giéi han xac dinh gia tri hiéu qua nam trong
khoang 0 < TE < 1. Diéu nay c6 nghia, chi s6
TE = 1 thé hién rang HTT dang duoc to chuc
QLVH trén duong bién gisi han kha nang cap
nuéc cua hé thong va duge xem 1a dat hiéu qua.
Chi s6 TE<I thi cac HTT dang hoat dong kém
hodc chua dat hiéu qua. Cu thé 13, gia sir chua
xét dén gia dau vao thi 1-TE chinh 12 ti l¢ tiét
kiém Iugng hao phi, chi phi hay luwong hao phi,
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chi phi can cat giam I6n nhét c6 thé &p dung dé
HTT hoat dong cung cip nudc cho dién tich
(dau ra) voi phuong thire t6 chac hién cé (T) 1a
hiéu qua. Tir d6, mo hinh DEA duoc biéu dién
trong nghién ciru nay nhu sau [15][16][17]:

Gia str, ¢6 k to QLVH theo ting HTT st dung
m yéu té dau vao dé cung cép dich vy tuéi cho
n dau ra (n=1 la dién tich tudi laa). DI véi HTT
thirj (j =1, 2, 3, ...., k), dit liéu ddu vao va dau

CRS-DEA

ra dugc biéu dién bang véc-to cot 1a Xj va ;.
Dir liéu cua tat ca cac té6 QLVH theo tung HTT
duoc thé hién boi ma tran yéu té dau vao X, va
dau ra Y. Khi d6 m6 hinh toan cho HTT thi j
duogc thé hién theo céc khia canh dénh gia hiéu
qua la:

6.2. Hiéu qua k¥ thuat

- Hiéu qua k¥ thuat TE theo gia thiét CRS va
VRS mo ta theo ham sb va rang budc:

TEj = l\é[%\n 6, voi cac rang budc:
Aj

6X;=> Y™ A Xij(i=123,....,m; (1)
Yo AarYg=Yr(r=1,2,3,..,0(2)
N=0v6ij=1,2,3, ...,k (3)

VRS-DEA

Trong d6 TE;j = 0 14 chi s6 hiéu qua ctia to QLVH
thir j thoa man rang budc chi s6 hiéu qua 0 tién
dan dén 1 (0 < TE < 1), khong 16n hon 1 va t6i uu
& mirc 1 (6<=1). Thudc do chi s6 TE theo Farrel
(1957) 1a thudc do hudng tam, tirc 14 tat ca luong
cac yéu td dau vao c6 thé giam (1- 0) *100 ma van
gitr nguyén dau ra 1a dién tich tuéi lua khong doi.
T6 QLVH nam trén duong bién hiéu qua 1a dat
hiéu qua k¥ thuét va c6 6 = 1. Chuong trinh tuyén
tinh phai dugc thuc hién k 1an, mdi 1an cho mot t6
QLVH trong mau quan sat. Vi vay, gia tri 0 tim
duoc 1a cho mdi t6 QLVH. A 1a mot vecto hang
s0. k 1a s6 t6 QLVH mdi HTT lwra chon nghién
cuu.

Rang budc (1) ap dung dbi v6i mdi yéu té dau
vao. Phia bén trai 1a tong dau vao co trong sd
ctia cac HTT tham chiéu. Phia bén phai 13 dau
vao muyc tiéu ctia HTT tinh toan. Piéu nay co
nghia 14 dau vao muc tiéu ciia HTT dang tinh
toan khong nho hon du vao tham chiéu.

Rang budc (2) 14 rang budc dbi véi yéu t dau ra.
Phia bén trai 1a tong dau ra c6 trong s cia HTT
tham chiéu va bén phai 14 dau ra thuc té ciia HTT.
Piéu niy ¢ nghia 1a dau ra thyc té cia HTT nho
hon hoc bang dau ra tham chiéu.

Bo sung diéu kién: YK, Aj = 1; (4)

Hiéu qua theo gia thiét VRS thém 1 rang budc

K 1 Aj=1vao m6 hinh theo gia thiét CRS. Véi
m 14 s6 bién dau vao cua t6 QLVH thi j. Pay 1a
mo6 hinh tham chiéu cac t6 QLVH c6 cung quy
mo, trong khi trong mé hinh ¢6 nhiéu t6 QLVH
¢6 thé 16n hodc nhé hon, khi d6 rang budc co
thé thém X, Aj > 1 hodc < 1. Pay la rang bugc
(3) xuat phat tir gia thiét cac tham s6 khong am.

6.3. Hiéu qua quy mo

Chi s6 hiéu qua quy md SE dugc xéac dinh ty sb
giita hiéu qua k¥ thuat khong thay doi theo quy
md TE-CRS va hiéu qua k¥ thuat thay doi theo
quy mo TE-VRS:

SE = TE-CRS/TE-VRS (4).

Chi s6 SE vi thé c6 gia tri tir 0-1. Mot td QLVH
duoc xem la dat hiéu qua vé mat quy mo hay
goi1 1a c6 quy md san xuat toi wu khi chi so hi¢u
qua quy md bang 1 va nguoc lai.

6.4. Hiéu qua kinh té

B6 sung gia va cong nghé (T) thi chi phi san
xuat ctia to QLVH thtr j s& 1a w'j xj va hiéu qua
chi phi (CE) ctia t6 QLVH tht j duoc tinh 14 ty
1¢ gitra chi phi t6i thiéu (minimum cost) w'j X
va chi phi thyc té (observed cost) w'j x;j cia don
vi do6 theo cong thurc:

6 TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 71 - 2022



CE=WT X"/ WTj X (5)

Trong d6: w'j X' 1a chi phi tdi thiéu dugc xac
dinh dya vao mé hinh tdi thiéu hoa chi phi &
nhitng phwong trinh trén va w'jxj 1a chi phi thuc
té ctia don vi san xudt thir j. T yéu t6 cong nghé,
thé hién kha niang va phuong thirc t6 chtrc phan
bd, str dung yéu té dau vao trong diéu kién gia
cu thé.

Tir nhitng thong tin vé& hiéu qua k§y thuat (TE)
va hiéu qua chi phi (CE), hiéu qua phan phbi
yéu td dau vao duoc tinh nhu sau:

[_kHoAHOC TNV TN
Trong d6: AE 14 hiéu qua phan phdi yéu t6 dau
vao (Allocative Efficiency); CE la hiéu qua chi
phi (Cost Efficiency); TE la hi¢u qua k¥ thuat
(Technical Efficiency) c6 gia tri trong khoang tir
0 dén 1. Gia tri 1 cho thdy t6 QLVH hé thong
dat hiéu qua.

Tuong tu hiéu qua k¥ thuat, hi¢u qua chi phi va
hiéu qua phén phdi ciing c6 gié tri trong khoang
tir 0 dén 1. Gia tri 1 cho thiy t6 QLVH hé thong
dat hiéu qua.

Mo hinh DEA t6i thiéu héa chi phi c6 dang nhu

AE = CE/TE (6) sau:
CRS-DEA Min ;= WT; X7j ; v6i cac rang budc:
Xj*-Zle/lxij >0@1=123,...,m; 1)
Y+ Y 20,r=1,2,3,..,n0; ()
N=0,v6ij=1,2,3, ...k 3)
VRS-DEA B0 sung diéu kién: -, Aj = 1; 4)

Trong dé: wi la vec-to gia cua cac yéu t6 dau
vao to QLVH cac HTT thir j va X" 1a vec to
luong yéu td dau vao ciia to QLVH hé thong thir
j tai thoi diém t6i thiéu héa chi phi. x;” duoc tinh
bang chuong trinh tuyén tinh. Céac rang budc
khéc dugc xac dinh twong tu nhu trong mo hinh
DEA do luong hiéu qué ky thuét theo phuong
trinh (1) (2) (3) va (4).

Déi véi phan tich danh gia hiéu qua QLVH cac
HTT, budc xac dinh cac yéu t6 dau vao va dau
ra ciia qua trinh QLVH 14 rat quan trong, c6 anh
huong t6i két qua phan tich. Chinh vi vy, can
xem xét lua chon cac yéu td dau vao va dau ra
mot cach than trong va chat ché dé khong lam
sai léch cac két qua nghién ciu.

Quy md mau nghién ctru: Nhu di phan tich &
trén, DEA duogc xay dung trén phuong phap
toan phi tham s6 nén bo qua yéu td ngau nhién.
Tuy nhién, tiiy thudc vao diéu kién thuc thuc té
vé s6 miu han ché co thé ap dung bai toan ra
quyét dinh t6i vu da muc tiéu, vi DEA 1a mot
cong cu giai bai toan nay. Tuy nhién ciing can
tun thi nguyén tic chon miu ma tac gia da dé

xuat: S6 mau nghién ctru (N) bang tdi thiéu ba
lan tich cua s6 yeéu t6 dau vao (X) va so yéu to
dau ra (Y) (N=X*Y*3) [15][16].

6.5. Mt so ing dung két qua danh gia hiéu
quia QLVH cac HTT

Két qua tinh toan theo phuong phap DEA theo
mo hinh hiéu qua theo hudng trii trong dau vao
chi ra céc chi s6 hiéu qua va nguyén nhan phi hiéu
quéa & khia canh k¥ thuat va kinh té. Song song
vO1 no la giai phap mang tinh dinh luong trén co
s& d& xuat muc hao phi, chi phi d4u vao can cit
giam khac nhau theo mdi khia canh. Céc chi sd
hi¢u qua va murc hao phi, chi phi dugc tinh toan
theo ba 16p hiéu qua bao gém hiéu qua k¥ thuat
chung (TE: Technical Eficiency), hiéu qua k¥
thuat tdi uu hay con goi 1a hiéu qua déu vao muyc
tiéu (EIT: Efficient Input Target) va Hi¢u qua
kinh t& (Economic Efficiency).

O 16p hiéu qua k¥ thuat chung, DEA chi ra mirc
chi s6 hiéu qua theo gia tiét CRS va VRS, diéu
nay thé hién muc cat giam chung cho toan bd
yéu td dau vao ¢ mirc thap thip nhét khi cac
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diéu kién rang budc chi lién quan dén “lirong”
hao phi, chi phi dau vao. Mtrc cit giam nay 1a
dé dang d6i voi t6 QLVH cac HTT vi chi can
thay doi giai phap mang tinh ndi bo trong qua
trinh st dung lugong cac yéu td dAu vao. Vi du,
néu chi sb hiéu qua TE 1a 1 tc 1a HTT dang
hoat dong hiéu qua t6i wvu va TE nho hon 1,
bang 0,95 chang han thi c6 nghia cac HTT dang
hoat dong phi hiéu qua, can cat giam lugng hao
phi chung cua cac yéu t6 dau vao dang sir dung
tuong duong 1la 5%, theo cong thuc ((1-
0,9)*100%). Cu thé hon nira, DEA tiép tuc chi
s6 hiéu qua quy mo SE (Scale Efficiency) dua
vao chi s6 hiéu qua TE theo gia thiét CRS va
VRS (SE=TE_CRS/TE_VRS). Néu SE bang 1
tirc dat hiéu qua quy mé thi khong didu chinh
quy md (CRS: Constant Return to Scale), con
nho hon 1 thi mé hinh dé xuét co thé ting quy
md (IRS: Increasing Returns Scale) tire 1a hi¢u
qua tang khi ting quy md va gidm quy mo
(DRS: Decreasing Return to Scale) tirc 1a hi¢u
quéa giam khi ting quy mo vé luong cac yéu t6
dau vao chung.

O 16p hiéu qua k¥ thuat toi wu: Tir két qua & 16p
hiéu qua k¥ thuat, DEA tiép tuc tinh toan chi ra
lwong du thira (Slack) theo ting yéu t6 dau vao
cua cac HTT phi hiéu qua (TE<1) khi so sanh
voi lugng dau vao cua cac cac HTT dat hiéu qua
(TE=1). Mic cét giam thém cta cac HTT phi
hiéu qua s& 1a lugng dau vao X nhén véi chi s6
hiéu qua TE va trir di lwong du thira (Slack) dé
dat duoc mirc dau vao nhu cua cac HTT dat
hiéu qua t6i wu (EIT= (X*TE)-(Slack)), hay goi
1a mirc cat giam dau vao muc tiéu (Efficient
Input Target). Piéu nay dugc hiéu don thuan 1a
sau khi xac dinh duge muc cét giam theo chi )
hiéu qua k¥ thuat chung va dé dat hiéu qua nhu
cac to QLVH dat hiéu qua k¥ thuat bang 1 thi
cac t6 QLVH phi hiéu qua c6 thé tiép tuc cat
giam thém mot lugng hao phi, chi phi du thura
nira. Hay noi1 khac 1a sau khi dat dugc 16p hiéu
qua k¥ thuat ngi bo (Internal Efficiency), thi cac
t6 QLVH c6 thé cat giam tiép luong dau vao dé
dat hidu qua tai 16p hiéu qua dau vao myc tiéu

nhu cia cac don vi dat hiéu qua tdi wu khac
(External Efficiency). O 16p hiéu qua k§y thuat
t6i wu, mirc d& xudt cit giam ting 1én va kho
thuc hién hon vi céc giai phap nang cao hi¢u
qua phai dugc dbi sanh theo cac giai phap cia
céc to QLVH khéc d3 dat hiéu qua t6i wu.

O 16p hiéu qua kinh t&, DEA chi ra cac chi s6
hiéu qua phan phdi AE (Allocative Efficiency)
va hiéu qua chi phi t6i wu (Cost Efficiency) khi
mo hinh thém diéu kién rang budc 1a gia dau vao
va bg cong nghé (phuong thire, ky nang, k¥ thuat
t6 chirc...). Khi d6 hiéu qua dugc xem xét k¥
hon vi b6 sung chi s6 hiéu qua phan phéi nguon
luc & khia canh kinh té AE. Pay 14 16p hiéu qua
dua trén 10p hiéu qua k¥ thuat nén muc cit giam
cao hon dé dat dugc hiéu qua ca vé ky thuat va
kinh té. Bé dat duoc murc hiéu qua nay cac to
QLVH phai c6 ké hoach vira dam bao hiéu qua
str dung luong dau vao vira dam bao tinh loi ich
kinh té va tai chinh.

Tuong ty & mdi 16p hiéu qua mé hinh DEA s&
chi ra cac suat hao phi, chi phi chung, suat hao
phi, chi phi cta ting yéu té dau vao, co ciu chi
phi hiéu qua va téi uu. Cac dir liéu nay lam co
so dé ude luong muc tac dong khi ap dung cac
co ciu chi phi dé phan bd sir dung yéu t6 dau
vao va so sanh v&i co ciu chi phi thuc té cua
céc hé thong duge xac dinh bang chi s hiéu qua
binh quéin (mean). Cac thong sb so sanh 1a dién
tich gia tang trén don vi chi phi va nguoc lai 1a
chi phi gidm trén don vi dién tich. Muc tang
dién tich va gidm chi phi theo xu huéng & 16p
hiéu qua kinh té 1a cao nhat, tiép dén 16p hiéu
qua k¥ thuat t&i vu va 16p hiéu qua k¥ thuat
chung.

7. KET LUAN VA KIEN NGHI

Phuong phép mang bao dir liéu DEA la phuong
phap méi, di duoc nhiéu nghién ciru ngoai
nude va mot sd nghién ciru trong nude ap dung
thanh cong trong linh vuc quan ly tudi, ngoai ra
O céc linh vuc quan 1y khac. Baoi vay, viéc ap
dung DEA, dac biét 1a m6 hinh hiéu qua theo
hudng chii trong ddu vao theo hai gia thiét hiéu
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qua khong ddi theo quy mdé CRS va hiéu qua
thay d6i theo quy mo VRS vé lugng dau vao
trong danh gia hi¢u qua QLVH cac HTT la hoan
toan c6 thé ap dung. Luwong dau vao 1a cac hao
phi, chi phi trong QLVH cac HTT, cu thé nhu
lao dong, vat tu nguyén nhién li€u, dién nang,
stra chita thuong xuyén, chi phi quan 1y va khau
hao. Tuy nhién can phai xem xét tinh twong
déng ctia cac HTT lua chon va céc diéu kién
rang budc nhim giam thiéu nhitng sai khac ban
chit cua dit liéu hao phi, chi phi dau vao. Ap
dung DEA s& chi ra dugc céc chi s6 hiéu qua,
sut chi phi chung, suat chi phi cta timg yéu t6

LGN CONG NGHE |
dau vao va co ciu chi phi & cac 16p hiéu qua k§
thuat, k¥ thuat tdi vu va hiéu qua kinh té. Tir d6
cac d6i twong lién quan c6 thé van dung xay
dung céac ké hoach QLVH, chuyén giao quan 1y
tw6i hodc chinh sach hd tro chi phi theo cac yéu
t6 dau vao phu hop. Cac cach chon mau nghién
ctru cia DEA phu hop véi didu kién quan 1y cac
HTT nhung can két hop véi cach tiép can theo
1y thuyét bai toan téi uu da muc tiéu. Boi vay,
cac nghién ctru 4p dung DEA can dugc thuc
hién sau rong hon trong linh vuc thay loi, dac
biét trong QLVH cac hé thong tudi trong bdi
canh quén ly theo hudng dich vu.
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