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HIEU QUA MOI TRUONG CUA SAN XUAT DONG RIENG TAI CAC XA KHU VUC PONG BAC
TINH THAI NGUYEN: TIEP CAN TU MO HINH PHAN TICH MANG BAO DU LIEU (DEA)
Nguyén Bich Hang
Tom tat
Trong boi canh cdc nghién ciru vé hiéu qud méi truong trong néng nghiép tai Viét Nam hién van tap trung chii yéu vao
liia mede, thity san va cdy cong nghiép lau nam thong qua phwong phdp SFA, nghién ciru nay lap day khodng trong
thue nghiém bang cach lan ddu tién dp dung phwong phap Phan tich mang bao dit liéu (DEA) dé do heong hiéu qua
méi truong (EE) ciia san xudt cdy dong riéng. Dit liéu dwoc thu thdp théng qua phong van triee tiép 200 hé san xudt
dong riéng tai khu viee Péng Bdc tinh Thdi Nguyén, ving nguyén liéu trong diém cho san pham mién dong OCOP. Mé
hinh DEA-VRS dwoc sit dung dé do lwong hiéu qua sir dung cdc yéu t6 ddau vao gdy hai cho méi truong, bao gom phdn
bén héa hoc (N, P, K) va nhién lidu héa thach. M6 hinh héi quy Tobit diwoc dp dung tiép theo dé xdc dinh cdc yéu té
danh hieong dén EE ctia hg san xudt. Két qua phan tich cho thdy mirc hiéu qud méi trieong trung binh ciia cdc hé san
xudt dong riéng chi dat 68,5%, phan énh thuc trang lam dung ddng ké cdc vat tw néng nghiép gdy hai cho méi truong.
Con s6 nay dong thoi ham y mirc phi hiéu qua méi truong la 31,5% (1-EE), tirc cdc hd cé kha nang giam 31,5% cdc
dau vao gdy hai trong khi san leong ddu ra hodn toan c6 thé dwoc duy tri ¢ mire hién tai. Két qua hoi quy Tobit cho
thay trinh ¢ hoc van, kinh nghiém canh téc, sw tham gia hop téc xd, tiép cdn cdc chwong trinh tdp hudn k thudt va
nhdn thire vé van dé méi truong la cdc yéu té quyét dinh c6 ¥ nghia thong ké dén EE ciia hf san xudt dong riéng. Nhitng
phdt hién ndy cung cdp co sé khoa hoc dé ndng cao hiéu quda méi truong ciia san xudt dong riéng, gép phan thiic ddy
phdt trién bén viing chudi gid tri mién dong OCOP tai khu viee mién niti phia Bdc.
Tur khoa: Hiéu qua méi trong, DEA, Dong riéng, OCOP, tinh Thai Nguyén, phat trién bén viing.
ENVIRONMENTAL EFFICIENCY OF EDIBLE CANNA PRODUCTION
IN NORTHEASTERN COMMUNES OF THAI NGUYEN PROVINCE:
A DATA ENVELOPMENT ANALYSIS (DEA) APPROACH
Abstract

While existing literature on agricultural environmental efficiency in Vietnam predominantly focuses on paddy rice,
aquaculture, and perennial industrial crops using the Stochastic Frontier Analysis (SFA) approach, this study
bridges the empirical gap by pioneering the application of Data Envelopment Analysis (DEA) to measure the
environmental efficiency (EE) of edible canna production. Primary data were collected through face-to-face
interviews with 200 canna-producing households in the northeastern region of Thai Nguyen province, a key material
area for One Commune One Product (OCOP) canna vermicelli. The DEA-VRS (Variable Returns to Scale) model
was employed to measure the utilization efficiency of environmentally detrimental inputs, specifically chemical
fertilizers (N, P, K) and fossil fuels. Subsequently, a Tobit regression model was applied to identify the determinants
influencing the EE of these households. The results indicate that the average environmental efficiency score of canna
producers stands at only 68.5%, reflecting a substantial overuse of environmentally detrimental inputs. This figure
concurrently implies an environmental inefficiency level of 31.5% (1-EE), suggesting that households could
potentially reduce environmentally detrimental inputs by 31.5% while fully maintaining their current output levels.
The Tobit regression results reveal that educational level, farming experience, cooperative membership, access to
technical training programs, and environmental awareness are statistically significant determinants of the EE
among canna-producing households. These findings provide a robust scientific basis for enhancing the
environmental efficiency of edible canna production, thereby contributing to the sustainable development of the
OCOP canna vermicelli value chain in the Northern mountainous region.
Keywords: Environmental efficiency, data envelopment analysis (DEA), Edible canna, OCOP, Thai Nguyen
province, sustainable development.
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1. Pit vén dé

Cay dong riéng (Canna edulis Ker) dong vai tro thiét
yéu trong co ciu cy trong va an ninh luong thuc tai nhiéu
quéc gia nhiét d6i va can nhiét d6i nhu Nam Mg, Théi Lan,
Trung Quéc va Viét Nam (Imai, 2008; Piyachomkwan va
cong su, 2002; Zhang va Wang, 2013). Tai Viét Nam, loai
cay nay dugc canh tac phd bién & cac tinh mién nii phia
Bic, tro thanh cy trong chién lugc trong cong cude xda doi
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giam ngheo va cai thién sinh ké cho dong bao dan toc thiéu
s6 (Anh va Huong, 2020).

Khu vyc phia Pong Béc tinh Thai Nguyén hién
dugc dinh vi 1a mot trong nhirng vang nguyén liéu san
xuét dong riéng trong diém cua ca nude. Can cir Nghi
quyét s6 1683/NQ-UBTVQH15 cua Uy ban Thuong
vu Qudc hoi (c6 hiéu luc tir ngay 16/06/2025) vé viéc
diéu chinh dia gi¢i hanh chinh, khong gian dia ly cua
khu vuc nay da duoc tai co cau. Cu thé, dia ban canh
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tac hién bao gém cac xa: Tran Pha, Con Minh, Xuan
Duong va Vin Lang (duoc t6 chuc lai tir sau don vi
hanh chinh cap xa truéc day gdbm Tran Pha, Con Minh,
Quang Phong, Cu L&, Pong X4 va Vin Lang, von truc
thuoc huyén Na Ri, tinh Bic Kan), véi téng dién tich
canh tac dong riéng khoang 154,75 ha va 886 ho tham
gia san xuat. Bac biét, sy phét trién cua cac san pham
ché bién sau, nhat 1a mién dong, da dwoc céng nhan
trong Chuong trinh "MJdi x& mot san pham” (OCOP),
ma& ra co hoi thi truong rong I6n va nang cao gia tri gia
tang cho nganh hang nay (B NOng nghiép va Phat
trién nong thon, 2024).

Tuy nhién, song song vai loi ich kinh té, qué trinh
tham canh dong riéng dang dat ra nhiing thach thuc
nghiém trong vé méi truong (Anh va cong su, 2024). Ap
lyc gia ting ning suét da thic ddy cac ndng ho lam dung
c4c yéu t6 dau vao hoa hoc, dac biét 1a phan dam (N),
lan (P), kali (K) va nhién liéu héa thach. Viéc sir dung
phan bon thiéu can d6i va vugt mic t6i uru khong chi gay
lang phi nguén luc ma con dan dén cac ngoai wng tiéu
cuc nhu thoai hoa dat, 6 nhiém nguén nude do du lugng
nitrat, phosphat va gia tang phat thai khi nha kinh (Yu
va cong su, 2024; Zhang va cong su, 2024). Trong bdi
canh bién ddi khi hau va ap lyc phét trién bén vitng ngay
cang gia tang, viéc danh gia hiéu qua san xuat khong thé
chi dimg lai ¢ hiéu qua kinh té - ki thuat truyén thong
ma can tich hop khia canh méi truong.

Su ra doi cua khai niém "Hiéu qua moi truong"
(Environmental Efficiency - EE) cua Reinhard va cong
su (1999) di cung cap mot khung Iy thuyét méi, nhan
manh viéc duy tri san luong trong khi phai téi thiéu héa
cac dau vao gay hai méi truong. Khéc véi hiéu qua ky
thuat truyén théng chi tap trung vao ti da hoa dau ra
hoic tdi thiéu héa tat ca dau vao, EE dac biét nhan
manh vao viéc téi thiéu hoa cac dau vao gay hai moi
truong (phan bén hda hoc, thudc bao vé thyc vat, nhién
liéu hda thach...) trong khi van duy tri mic san lugng
mong mudn. Bé wéc lugng hiéu qua moi trudng, hai
phuong phép phd bién nhat 1a Phan tich bién ngau
nhién (SFA) va Phén tich mang bao di liéu (DEA).

Tai Viét Nam, do luong EE da tr¢ thanh mot
hwéng nghién cau trong tdm trong kinh té néng nghiép,
song cé4c bang chang thuc nghiém hién cé chu yéu tap
trung vao cac hé sinh thai ngap nuéc nhu lua nude (Tu
va cong su, 2015) va thuy san (Trang va cong su, 2019)
hoac cady céng nghiép lau nam nhu che (Nguyen va
cdng su, 2016) thong qua &p dung phuong phap SFA.
Mic di vay, cac danh gia dinh luong vé EE ddi voi cay
dong riéng tai khu vuc mién ndi phia Bac Viét Nam
bang phuong phap DEA van con han ché, tao ra mot
khoang tréng thuc nghiém rd rang ma nghién ctu nay
huéng dén 1ap day.

Khoang tréng nay ton tai trén hai khia canh. V&
sinh thai hoc, Ita, tom va ché ¢6 co ché tuin hoan dinh

dudng hoan toan khac biét so véi cy lay ca hang nim
trén dat dbc; do do, cac hé quy chiéu tir cac nghién ciru
trén khong thé suy rong cho dong riéng. Vé phuong
phép luan, SFA di c6 wu thé trong viéc tach biét nhidu
ngau nhién nhung doi hoi gia dinh khat khe vé dang
ham san xuat, dong thoi gap han ché khi can xem xét
ddng thoi nhiéu loai dau vao gay hai méi truong trong
cung mot mé hinh — diéu nay bugc céc nghién ciu st
dung SFA phai gop chung cac loai hoa chat thanh mot
bién tong quéat, lam giam do chinh xac trong danh gia
hiéu qua moi truong. Ngugc lai, DEA 1a phuong phap
phi tham sb, khdng yéu cau gia vé dang ham san xut,
ddng thoi xar 1y linh hoat nhiéu yéu t6 dau vao gay hai
mot cach dong thoi. Trong bdi canh tham canh dong
riéng vaéi quy md noéng ho nho va didu kién sinh thai
tuong d6i dong nhat, kha niang xem xét dong thoi nhiéu
loai ddu vao gay hai cua DEA rat phu hop cho viéc
hoach dinh chinh sach khuyén néng c6 muc tiéu..

Tur nhitng khoang tréng ly thuyét va thuc tién néu
trén, cau hoi nghién ctru cbt 161 dugc dit ra 1a: Hiéu qua
mdi trudng trong san xuit dong riéng tai khu vuc phia
Poéng Béc Thai Nguyén dang & muc nao, tiém ning cai
thién cac diu vao gay hai la bao nhiéu, va nhiing yéu
t6 nao quyét dinh su khac biét EE giita cac ndng ho?
Dé tra 151 cau hoi ndy, nghién ctru dugc thuc hién véi
ba muc tiéu cu thé: (1) Po luong hiéu qua méi truong
trong san xuat dong riéng tai khu vuc nghién ciru bang
phuong phap DEA; (2) Phén tich céc yéu té anh huong
dén hiéu qua mai trudng cua sna xuat dong riéng; va
(3) Pua ra cac khuyén nghi dé nang cao hiéu qua moi
truong, tir d6 thiic day san xuat dong riéng phat trién
theo hudng bén virng.

2. Co sé ly thuyét va Téng quan nghién ciru
2.1. Phén bigt cac khai nigm: Higu qua méi truong,
Hiéu qud sinh thdi va Néng sudt xanh

Trong tai liéu nghién ctu vé hiéu qua san xuat gan
v6i moi truong, ba khai niém thuong duoc sir dung
song song va d6i khi bi nham Ian, bao gém: Hiéu qua
moi truong (Environmental Efficiency — EE), Hiéu qua
sinh thai (Eco-efficiency) va Niang suat xanh (Green
Productivity). Miac di cing huéng dén muc tiéu tich
hop chiéu canh méi trudng vao danh gia hiéu qua san
Xuét, ba khai niém nay c6 nén tang ly thuyét, pham vi
4p dung va phuong phap do luong khac nhau vé ban
chat. Viéc 1am rd sy phan biét nay 1a can thiét trudc khi
x&c lap khung phén tich cho nghién ctru.

Khai niém Hiéu qua méi treong (Environmental
Efficiency — EE) dwoc Reinhard va cong su (1999) dé
Xuét trén nén tang ly thuyét hiéu qua san xuét coa
Farrell (1957). Theo d6, EE dugc dinh nghia la ty 1&
giita luong du vao gay hai moi truong tdi thiéu can
thiét va lvong dau vao gay hai méi truong thuc té dang
sir dung, trong diéu kién giir nguyén muc san luong va
cac dau vao thong thudng. Noi cach khéc, EE do luong

185



TAP CHI KINH TE & QUAN TRI KINH DOANH SO 36 (2026)

kha nang cua mot don vi san xuat trong viéc tdi thiéu
cac dau vao gay hai méi truong (phan bén héa hoc,
thudc bao vé thuc vat, nhién liéu héa thach...) ma
khéng lam suy giam san lugng dau ra.

Khéac vai EE, khai niém Hiéu qua sinh thai (Eco-
efficiency) (DeSimone va cong sy, 1997) tiép can tur
goc d6 quan tri doanh nghiép va chinh séch cong
nghiép. Eco-efficiency dugc dinh nghia Ia ty sé giira
gia tri kinh té tao ra (doanh thu, gia tri gia tang...) va
tac dong moi trudng twong tng (lugng phat thai, tiéu
thy tai nguyén), thuong duge do luong ¢ cap do doanh
nghiép hodc nganh. Mac du Eco-efficiency két hop ca
chiéu kinh té 1an méi truong, khai niém nay khong nhat
thiét dua trén duong bién san xuét va khéng cung cap
thong tin vé khoang cach giita thuc trang va mic téi wu
c6 thé dat duoc, do d6 han ché kha nang tng dung trong
phan tich hiéu qua so sanh gitra cac néng hd.

Trong khi d6, Ning suat xanh (Green
Productivity) la chién luoc quan ly tich hop do T4 chirc
Ning suat chau A khoi xuéng, hudng dén viéc nang
cao nang suat dong thoi cai thién hiéu qua moi trudng
théng qua mot tap hop céc cdng cu va k¥ thuat quan ly
(Hur va cong su, 2004; Parasnis, 2003). Khai niém nay
cha yéu dugc ap dung ¢ cip d6 hé théng quan ly to
chirc va mang tinh dinh tinh nhiéu hon dinh lwong, do
d6 khéng phu hgp véi muc tiéu do Tudng va so sanh
hiéu qua gitra cac ho ndng dan quy md nhoé.

Xuit phat tir sy phan biét trén, nghién ciru nay lra
chon khung khai niém EE theo Reinhard va céng su
(1999) 1am nén tang ly thuyét, dwa trén hai ly do chinh.
Thir nhat, vé mat Iy thuyét, EE gan truc tiép vai ly
thuyét duong bién san xuét, cho phép do luong va so
s&nh hiéu qua gitra cAc ho ndng dan mot céch cé hé
thdng va nhét quén. Thir hai, vé mat thyc tién, trong bdi
canh san xuét ndng nghiép ndng ho tai Viét Nam, dix
lieu vé lugng phat thai thuc té (CH,, N,O) khong c6
san va kho do luong truc tiép, trong khi dir lidu vé
lugng vt tu dau vao sir dung (phan bon N, P, K; nhién
liéu,...) lai sn c6 va dang tin cdy. Céch tiép can theo
hudng EE caa Reinhard va cong su (1999) do d6 vira
c6 tinh kha thi cao vé mat thu thap dit liéu, vira cung
cép thong tin dinh lwong cu thé phuc vu hoach dinh
chinh séch khuyén néng.

2.2. Khung ly thuyét do lwomg hiéu qud méi trwong

Ly thuyét san xuat truyén théng tap trung vao hiéu
qua k¥ thuat (TE) nham do luong kha ning toi da hoa
déu ra hodc téi thiéu hoa toan bo dau vao tai mot muac
cong nghé nhat dinh, dya trén nén tang cua Farrell
(1957). Tuy nhién, TE khong phan biét giira dau vao
thong thuong (lao dong, vén) va dau vao gay hai moi
truong (phan bén hoéa hoc, nhién liéu héa thach...).

Dé khic phuc han ché nay, Pittman (1983) va
Fére va cong su (1989) dd mé rong moé hinh san xuét
bang cach dua cac chét thai hay yéu té 6 nhiém (CH,,
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N,O ...) vao dudi dang "dau ra khéng mong muén*
(undesirable outputs). Tuy nhién, viéc do luong truc
tiép luong phét thai thuc té cua tirng ndng ho gap tro
ngai 16n tai cac nuéc dang phat trién do thiéu thiét bi
va dir liéu.

Trudc thyc té d6, Reinhard va cong su (1999) dé
Xuit céch tiép can thay thé dua trén dau vao (input-
oriented approach), thay vi do luong chat thai dau ra,
phuong phéap nay tap trung quan 1y cac "dau vao gay
hai méi truong” (environmentally detrimental inputs).
Gia thuyét cét 16i 1a ton tai mdi quan hé thuan chidu
gitta luong str dung cac dau vao nay va mic do 6
nhiém. Do d6, EE dugc dinh nghia 1a kha ning tdi thiéu
hoa cac dau vao gay hai, trong diéu kién gitr nguyén
muc san luong va cac dau vao thong thuong khac. Pay
1a c4ch tiép can phu hop nhit véi bdi canh cac nuéc
dang phat trién, noi dir liéu phat thai thiéu hut nhung
dir liéu vé luong vat tu dau vao lai sin co.

2.3. Tong quan céac nghién cieu do Iwong higu qud
mdi trwong trong ndng nghiép
2.3.1. Cdc huong tiép cdn

Trong c&c nghién ctru vé hiéu qua méi truong cua
san xuat ndng nghiép, hai hudng tiép can da dugc phat
trién phan anh cac cach khéac nhau trong viéc tich hop
khia canh méi truong vao md hinh san xuét.

Hudéng tiép can tha nhat dua trén mé hinh dau ra
khéng mong mudén (undesirable outputs). Pittman
(1983) 1a ngudi dau tién dé xuat viéc dua cac san pham
phu gay 6 nhiém vao mé hinh hiéu qua san xuit nhu
nhirng dau ra khéng mong mudn can duoc tdi thiéu héa.
Fare va cong su (1989) tiép tuc phat trién huéng tiép can
nay bing cach xay dung ham khoang céch (directional
distance function) cho phép ddng thoi tdi da hoa dau ra
mong mudn va t6i thiéu hoa dau ra khéng mong mudn.
Mic du c6 nén tang ly thuyét viing chéc, hudng tiép can
nay doi hoi dit liéu do ludng truc tiép vé lugng phét thai
thuc té (CH,, N,O, ...) cua timg don vi san xuat. Yéu
cau nay kho co thé dap ting trong béi canh ndng ho quy
mo nhé tai cac nude dang phat trién do thiéu thiét bi do
ludng va hé théng giam sat moi truong.

Hudng tiép can thu hai, do Reinhard va cong su
(1999) d& xuét, dya trén mé hinh dau vao gay hai moi
truong (environmentally detrimental inputs). Thay vi
do luong tryc tiép chat thai dau ra, huéng tiép can nay
gia dinh tn tai mbi quan hé thuan chiéu gitta lugng st
dung cac dau vao gay hai (phan bon hda hoc, thudc bao
vé thuc vat, nhién liéu hda thach...) va mirc d6 & nhiém
mdi trudng twong ung. Do do6, viéc tdi thiéu hoa céc
dau vao nay dugc coi la trong dwong véi viéc giam
thiéu tac dong moi truong. Hudng tiép can nay co tinh
kha thi cao hon dang ké trong thuc tin nghién cuu
néng nghiép, vi dit lidu v& lugng vat tu diu vao sir dung
thuong san c6 hon dir liéu phat thai.
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Trong m&i hudng tiép can, cac nha nghién ctu c6
thé Iya chon giita hai phuong phap wdc lwong: Phan
tich bién ngau nhién (Stochastic Frontier Analysis —
SFA) va Phan tich mang bao dix liéu (Data
Envelopment Analysis — DEA).

2.3.2. Céac nghién citu quoc té tiéu biéu

Reinhard va céng sur (2000) str dung di liéu tir 613
trang trai bo sira tai Ha Lan, c4c tac gia la nhitng nguoi
dau tién ude luong EE theo ca hai phuong phap SFA va
DEA trong cung mot nghién curu, tao ra co s& so sanh
phuong phap luan c6 gié tri tham chiéu cao. Két qua cho
thdy EE trung binh lan lugt dat 80% (SFA) va 52%
(DEA), ddng thoi phét hién rang cac trang trai dat hiéu
qua k§ thuat (TE) cao khong nhat thiét dat hiéu qua moi
trudng cao, mot bang chirng thuc nghiém quan trong vé
su khac biét TE-EE. Dac biét quan trong vé mit phuong
phép luan, Reinhard va cong su (2000) chi ra ring ca
SFA va DEA déu c6 kha ning uéc lwong diém EE, song
mdi phuong phap mang nhimg wu thé va gisi han dic
th khdng thé bo qua khi lva chon cng cu phan tich. V&
phia SFA, ru diém ndi bat 1a kha ning tach biét cac yéu
t6 nhidu ngau nhién (thién tai, dich bénh,...) khoi mic
phi hiéu qua. Tuy nhién, SFA chi cho phép udc lugng
EE trong trudng hop ¢6 t6i da hai diu vao gay hai moi
truong. Khi mé hinh dugc mé rong sang ba dau vao gay
hai, cac rang budc ly thuyét khong con dugc thoa man
day du, két qua udc lugng SFA mét di tinh nhat quan ly
thuyét. Nguoc lai, DEA thong qua cau trdc bai toan quy
hoach tuyén tinh, c6 kha ning tinh toan EE cho moi md
hinh ¢6 nhiéu dau vao gay hai méi truong, bat ké sb
lwong bién. Tuy nhién, bu lai, DEA 1a phwong phép phi
tham s6 va khong c6 co ché kiém tra liéu céc bién dau
vao gay hai c6 thuc su phu hgp véi md hinh hay khéng
(mat han ché ma SFA c6 thé khéc phyc thong qua kiém
dinh théng k&). Su danh dbi phuong phap luan nay c6 y
nghia truc tiép ddi vai nghién ciru san xuat dong riéng
hién tai. Véi bén dau vao gay hai méi truong can phan
tich dong thai (N, P, K va nhién liéu hda thach), viéc ap
dung SFA dé d4nh gi& hiéu qua méi truong cta san Xuét
dong riéng s& dan dén nguy co vi pham diéu kién don
diéu tuong ty nhu Reinhard va cong su (2000) da ghi
nhan. DEA, véi kha ning xir Iy dong thoi nhiéu dau vao
gay hai ma khéng vi pham cac rang busc ly thuyét, do
d6 la lya chon phuong phap ludn phu hgp hon cho
nghién ctru nay, mac du can thira nhan han ché vé tinh
tat dinh ctia phuong phép.

Nguyen va cong su (2012) thuc hién mot trong
nhitng nghién ciu tién phong tich hop dong thoi ba
chiéu danh gia: hi¢u qua ky thuat (TE), hiéu qua mdi
truong (EE) va hiéu qua chi phi (CE) trong mét khung
phén tich DEA théng nhét, sir dung dit liéu bang tir 96
trang trai lGa tai tinh Gangwon, Han Quéc trong giai
doan 2003-2007. Thay vi do lwong riéng lé ting loai
dudng chét, nghién ciu sir dung chi sb sic manh ph

dudng hoa (Eutrophying Power — EP) nhu mét thudc do
mdi trudng téng hop quy ddi tai lugng that thoat cua N,
P, K vao hé théng nudc vé mot don vi so sénh duy nhat,
sau d6 dinh lugng chi phi kinh té ma céc trang trai phai
chiu khi chuyén dich tir hoat dong hién tai sang hoat
dong hiéu qua vé& moéi truong. Két qua cho thiy qua trinh
chuyén dich nay, tuy mang lai mac giam EP trung binh
khoang 69%, lai doi hoi chi phi san xuat ting trung binh
t6i 119%, Véi chi phi uac tinh khoang 1.200 won cho
mdi kg EP giam. Pac biét quan trong, nghién cau phat
hién rang méi quan hé giita TE va EE khong dong nhat
gira cAc nhém trang trai: ddi véi cac trang trai chua dat
TE, cai thién higu qua k¥ thuat dong thoi dan dén cai
thién hiéu qua moi trudng theo co ché win-win; nguoc
lai, dbi véi cac trang trai di dat TE, ton tai danh ddi ro
rang gitta CE va EE, ham y rang gisi han cua tiép can
"hiéu qua kép" xuét hién khi canh tac da dat mac tham
canh nhit dinh. Ngoai ra, nghién ciru ghi nhan sy bién
dong lon vé EE giira c4c trang trai va gitra cac tiéu viing
trong cuing tinh Gangwon, phan anh vai trd quan trong
ctia diéu kién sinh thai dia phwong trong viéc giai thich
su khéc biét hiéu qua moéi truong. Pay 1a nhiing dac
diém tuong ddng tryc tiép véi bbi canh canh tac dong
riéng tai cac xa khu vyc Ddng Bac tai Thai Nguyén.
2.3.3. Céc nghién citu tgi Viét Nam va khoang trong
nghién cizu

Tai Viét Nam, do luong EE da tré thanh mot
huéng nghién ctru trong tdm trong kinh té néng nghiép,
song cac bang ching thuc nghiém hién cé chu yéu tap
trung vao cac hé sinh thai ngap nuéc nhu lta nude (Tu
va cong su, 2015) va thiry san (Nguyén Thiy Trang va
cong su, 2020), hoac cay cong nghiép 1au nam nhu ché
(Nguyen va cong su, 2016)

Nghién ctru cua Tu va cong su (2015) vé san xuét
IGa sinh thai tai tinh An Giang, Dong bing séng Ciru
Long, st dung phuong phap Stochastic Frontier
Analysis (SFA) dé so sénh hiéu qua méi truong, hiéu
qua k¥ thuat gitta md hinh lGa sinh thai va lda thdng
thuong. Nghién ctru khao sat 74 ho trong lGa sinh théi
va 125 ho trong lta théng thuong théng qua phong van
truc tiép. Két qua cho thiy EE cua lua sinh thai dat
85,54%, cao hon laa thong thuong (84,54%), mac du
chénh Iéch khong lon. Hiéu qua ky thuat cua hai mo
hinh tuwong duong nhau (92,24% cho lua sinh thai va
92,17% cho laa thong thuong). Nghién ctu két luan
rang viéc ap dung k thuat sinh thai vao san xuat lGa c6
tac dong tich cuc dén higu qua moi truong va hiéu qua
k¥ thuat. Tuy nhién, nghién ciru méi chi ra hiéu qua su
dung thudc bao vé thuc vat & mo hinh lGa sinh théi va
IGa thong thuong lan luot 1a 33,95% va 22,77%, chua
phén tich tiém ning giam thiéu cho ting loai dau vao
khac nhu: N, P, K, nhién liéu...

Nghién ctru cia Nguyen va cong su (2016) su
dung phuong phap phan tich bién ngiu nhién -
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Stochastic Frontier Analysis (SFA) do luong hiéu qua
mbi truong cua 243 ho trong ché tai tinh Thai Nguyén
thdng qua viéc ti thiéu hoa cac dau vao gay hai moi
trurong bao gdm phan bén hda hoc va thude bao vé thuc
vat trong khi duy tri muc san lugng ché twoi hién tai.
Két qua cho thay EE trung binh dat 76,03%, cho thiy
cac ho trong cheé tai Thai Nguyén c6 thé giam 23,97%
lugng phan bon hda hoc va thudc bao vé thuc vat ma
khong anh huong dén san lugng ché véi cong nghé
hién cd. Bén canh nhitng két qua da dat duoc, nghién
ctru nay van boc 16 mot sé gigi han nhat dinh vé ca
phuong phap. Viéc sir dung SFA bit bugc téc gia phai
gia dinh trudc mot dang ham san xuat cu thé (¢ day l1a
Translog) va phan phéi cua sai s6. Néu thyc té san xuét
phtc tap va khong tuén theo dang ham nay, cac udc
lwong vé hiéu qua c6 thé bi sai léch. Mic du nghién ctu
da do luong EE riéng cho phan bon hda hoc va thudc
BVTV, nhung viéc su dung SFA doi hoi phai gop
chung céac loai phan bon hda hoc thanh mét bién tong
quat, lam mat di kha nang béc tach dé dé xuat muc cat
giam riéng biét cho tung loai phan bon (N, P, K).

Nghién ctru ciia Nguyén Thay Trang va cong su
(2020) V& nudi tdm thé chan tring thAm canh tai viing
chuyén ddi tir lda sang tdm ¢ tinh Kién Giang st dung
phuong phap SFA véi mau 67 ho nudi tom. Nghién ciru
do luong EE hay kha ning tdi thiéu hoa cac dau vao
gay hai méi truong bao gébm thirc dn cong nghiép,
thudc tha y va nhién liéu trong khi duy tri san lwong
tom thuong pham va cac dau vao thong thuong khéc
¢ dinh. Két qua cho thdy EE trung binh cua cac ho
nudi tdm chi dat 52,79%, cho thiy nong ho c6 thé giam
47,21% téng lwong dau vao céc yéu té thirc an, thude
tha y va nhién liéu ma van duy tri san lugng hién tai
vai cdng nghé hién c6. Nghién ciru cling phat hién co
su khéc biét 1on vé hidu qua méi trudng gitra cac nong
ho nuodi tom trén dia ban nghién ctu, phan anh su
khong ddng nhat vé trinh d6 quan Iy va kinh nghiém
san xuét trong bdi canh ving chuyén doéi. Tuy nhién,
nghién ciru ndy tap trung vao hé théng nudi trong thay
san voi dac diém quan 1y nude va dinh dudng hoan toan
khéc biét so véi cay trdng can, dong thoi chua phan
tach riéng tiém ning giam thiéu cho tirng loai diu vao
cu thé (thirc an, thude, nhién liéu), han ché kha nang dé
xuét chinh sach chi tiét cho ting yéu t6 dau vao.

Mic du cung cap nhitng bang ching thyc nghiém
gi4 tri, c4c nghién ciru trén dé lai hai khoang tréng
trong béi canh san xuat dong riéng. Thiz nhat, vé mat
sinh théi hoc, lGa va tdm 1 céc hé thong c6 co ché tuan
hoan dinh dudng hoan toan khéc biét; trong khi ché Ia
cdy lau nam c6 bo ré 6n dinh gidp gitr dat. Nguoc lai,
dong riéng 14 cdy hang nim, qua trinh thu hoach cu gay
X40 tron co hoc manh mé I1én 16p dt mat, lam tang dot
bién nguy co x6i mon va thit thoat du lugng phan bon.
Do d6, cac hé quy chiéu tir Ga, tom hay ché khong thé
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suy rong cho cay ldy cu trén dat doc. The hai, vé mat
phuong phép luan, ca ba nghién ctru dién hinh néu trén
déu sir dung SFA. Dui SFA ¢6 uu thé trong viéc tach
biét nhiéu ngau nhién, phuong phap nay doi hoi gia
dinh khit khe vé dang ham san xuat, dong thoi gap han
ché khi can xem xét dong thoi nhiéu loai dau vao gay
hai méi trudng trong ciing mot mé hinh, diéu nay budc
cac nghién ctru phai gop chung céc loai héa chat thanh
mot bién tong quét, lam giam do chinh xéac trong danh
gi4 hiéu qua méi truong. Nguoc lai, DEA 1a phuong
phép phi tham s6, khdng yéu cau gia dinh tvé dang ham
san xuat va xir 1y linh hoat nhiéu dau vao gay hai mot
cach dong thoi trong cling mot md hinh thdng nhat.
Hon nita, nhu Reinhard va cong sy (2000) da chi ra,
khi sb lugng dau vao gay hai vuot qua hai bién, SFA
¢6 nguy co vi pham diéu kién don diéu va mat tinh nhat
quan Iy thuyét, mot rai ro truc tiép lién quan dén nghién
cru ndy véi bon dau vao gay hai can phan tich dong
thoi. Trong bdi canh thAm canh dong riéng véi quy md
ndng ho nho va diéu kién sinh thai trong ddi ddng nhat,
kha nang xem xét dong thoi nhiéu loai dau vao gay hai
cta DEA do d6 phu hop hon cho viéc hoach dinh chinh
sach khuyén néng cé muc tiéu.
3. Phwong phap nghién ciru
3.1. Pia d@iém nghién cieu, phwong phdp thu thap va
xu ly diz ligu

Nghién ctru dugc thuc hién tai 6 xa thugc huyén
Na Ri, tinh Bic Kan cii bao gém Cu L&, Cdn Minh,
Pong X&, Quang Phong, Tran Phii va Vin Lang tir
thang 01 dén thang 04 nam 2024. Theo Nghi quyét s6
1683/NQ-UBTVQH15 ¢6 hiéu lyc tir ngay 16/6/2025,
toan bo khu vuc nay dugc sdp nhap vao tinh Thai
Nguyén va tai co cau thanh bon don vi hanh chinh méi
gom x4 Tran Phu, xi Con Minh, xd Xuan Duong va xi
Vin Lang, thudc ving phia Pong Bic tinh Thai
Nguyén, dia danh duoc sir dung thdng nhét trong toan
vén bai bao. Dir liéu nghién ctru phan anh thuc trang
san Xuét tai sau don vi hanh chinh cip xa theo dia gigi
cii, phu hop véi thoi diém khao sat va nguon sb liéu
thong ké cua Phong NN & PTNT huyén Na Ri (2023).

Viéc lva chon dia ban nay xuét phat tir ba cin ci.
Thir nhét, day 1a mot trong nhitng ving chuyén canh
dong riéng 16n nhét va tap trung nhét cua khu vue, voi
téng dién tich canh tac dat 154,75 ha va 886 ho tham
gia san xuit, chiém ty trong chu yéu trong co cau nganh
hang nay cta tinh (Phong NN & PTNT huyén Na Ri,
2023), dam bao tinh dai dién cao cho hoat dong san
xuét dong riéng toan vuing. Thir hai, khu vuc nady mang
dac trung dia hinh doi nti doc dién hinh cia ving Dong
Béc, noi ap luc x6i mon dat va that thoat du lwong
phan bon hda hoc sau thu hoach dac biét nghiém trong,
tao nén bdi canh sinh thai phu hop va cé tinh thach thirc
cao dé danh gia hiéu qua moéi truong trong canh tac
néng nghiép. Thir ba, san phdm mién dong tir khu virc
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nay da dugc cong nhan trong Chuong trinh OCOP (Bo
Nong nghiép va Phat trién nong thdn, 2024), dit ra yéu
cau thyc tién cap thiét vé san xuat bén viing gan véi
chudi gia tri co thuong hiéu, tir d6 tao nén tang chinh
sach cho viéc tng dung két qua nghién ciru vao thuc
tién quan ly.

Tong thé nghién cau gdm 886 ho ndng dan trong
dong riéng tai sau x4 trong diém theo s liéu thong ké
ndm 2023 (Phong NN&PTNT huyén Na Ri, 2023). C&
mau duoc xac dinh theo cong thirc Yamane (1967), véi
muc sai s6 cho phép khoang 6%, phu hop véi diéu kién
khao sat thuc dia tai khu vuc mién nui.

N
~ (1+N=e?) @)

Trong do:

n: ¢& mau can lya chon; N: Tong thé (886); e:
muc sai s6 cho phép

Do dia hinh mién nGi ving phia Pong Bic tinh
Thai Nguyén phtrc tap, dan cu phan tan, viéc tiép can
cac ho gap kho khan vé thoi gian va kinh phi. Do vay,
v6i muc sai s6 cho phép khoang 6%, phi hop véi diéu
kién khao sat thuc dia tai khu vuc mién ndi, c& mau
nghién ctru dugc lya chon theo céng thirc (1) 1a 200 ho.
Ddng thoi, theo quy tic ciia Cooper va cong sy (2007)
d6i voi mo hinh DEA, s6 lugong don vi ra quyét dinh
(DMU) cén I6n gap it nhat 3 1an tong sé bién dau vao
va dau ra. Vi 7 bién trong mé hinh nghién ctu, & mau
200 quan sat d vuot xa ngudng yéu cau téi thiéu, dam
bao @6 phan giai cao cho duong bién hiéu qua va tinh
viing cua két qua udc luong.

n

Dé dam bao tinh dai dién thong ké va kha ning
suy rong két qua, nghién ctu 4p dung phuong phéap
chon mau ngau nhién phan tang theo ty I¢ (proportional
stratified random sampling) véi don vi phan tang 1 x4.
Quy trinh chon mau duoc thuc hién theo hai budc:

Budc 1: Phan bé mau theo ty 1. S6 lugng h duoc
phong van tai mdi xa dugc phan bo ty 1¢ thuan vai sb
ho trdng dong riéng thuc té cua xa do so véi tong thé
(chi tiét tai Bang 2.2).

Budc 2: Chon hd ngau nhién trong ting x&. Danh
sach toan bo ho trong dong riéng tai mdi xa dwoc thu
thap tor Phong NN&PTNT huyén va UBND x&, lam
khung chon mau chinh thirc. Cac ho duoc chon theo
phwong phép ngau nhién dam bao moi hé trong tong
thé déu c6 xac suit dwoc chon, cho phép suy rong két
qua udc luong hiéu qua moi truong tir mau sang toan
b6 quan thé ho trong dong riéng trong khu vuc. Két qua
phan b mau theo timg xa dugc trinh bay tai Bang 2.2.

Cong cu khao sét 1 phiéu diéu tra dugc thiét ké
cAu tric hda nham thu thap céc bién sb dinh lugng can
thiét cho mé hinh phén tich mang bao dir liéu (DEA).
Noi dung thu thap bao gdbm ba nhém thdng tin chinh:
(i) Pac diém nhan khau hoc caa chi ho (tudi, gii tinh,
trinh d6 hoc van, kinh nghiém canh tac); (ii) Cac yéu
t6 dau vao (dién tich gieo trong, lwong giéng, lao dong,
Iwong phan bon héa hoc N, P, K, nhién liéu); va (iii)
Két qua san xuat dau ra duoc do luong bang san lugng
va ning suat cu dong.

Bdng 1: Phan bé mdu diéu tra hg ndng dan trong dong riéng tai cac xa khu viee Pong Bdc tinh Thai Nguyén

X4 thudc huyén Na Ri ~ A Lo N %
~ R Xa thugc tinh A s 2 £ 1A , C& mau
STT cii (theo d}a glf)’l ganh Thai Ngliyén sau Dién tich Tong so ho | Ty trong phén b 3
chinh tai thoi diém sat nhp (ha) (N) (%) )
khao sat, 2024) :
1 Xa Cu Lé Xa Tran Phu 38,10 189 21,33 43
2 Xa Con Minh X& Con Minh 23,11 177 19,98 40
3 Xa Pong Xa Xa Xuan Duong 28,50 89 10,05 20
4 X& Quang Phong X& Cbn Minh 32,00 166 18,74 37
5 X4 Tran Pha X4 Tran Phu 16,90 156 17,61 35
6 Xa Vian Lang Xa Van Lang 16,14 109 12,30 25
Téng Toan khu vuc 154,75 886 100,00 200

Nguon: Tinh toan cza nhdm nghién cizu diea trén so lieu Phong NN&PTNT huyén Na Ri, 2023)

Trudc khi dua vao mé hinh DEA, toan b 200 phiéu
diéu tra dugc kiém tra va lam sach theo quy trinh ba budc.

Budc 1: Kiém tra tinh day di: Cac phiéu c6 thong tin
thiéu & bién cbt 161 duoc phong van bd sung qua dién thoai
trong vong 7 ngay sau khao sat. Viéc nay kha thi do nhém
nghién ciru di luu day du thong tin lién lac cua tit ca ho
tham gia ngay tai thoi diém phong van tryc tiép, dong thoi
s6 lugng thdng tin can bo sung & moi phiéu la nho va cu
thé, khong doi hoi téi khao sét toan bo.

Budc 2: Kiém tra tinh nhat quéan noi tai. Cac rang
budc logic dugc kiém tra tu dong cho ting bién dinh
lugng, d6i chiéu véi ngudng ky thuat tham chiéu tir

khuyén céo canh tac dong riéng ciia Phong NN&PTNT
huyén Na Ri (2023). Cac truong hop khdng nhat quan
duoc xac minh va hiéu chinh truc tiép véi ho ndng dan.

Budc 3: Phat hién va xur ly ngoai I€. Gia tri ngoai
1€ dugc phét hién theo phuong phap khoang ti phan vi
ma& rong. Cac quan sat vuot ngudng dugc xac minh lai
v6i ho nong dan. Két qua cho thiy day phan &nh thyuc
té canh tac dac thu (ho c6 mic do tham canh cao) chir
khéng phai 16i ghi chép, do d6 dugc giit nguyén trong
mau phan tich.
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Sau ba bugc trén, toan bo 200 phiéu dat tiéu
chuin chét lugng va dwoc dwa vao phén tich, dam bao
tinh nhat quan véi ¢ mau thiét ké ban dau.

3.2. Po lwong higu qud méi trwémg ciia sdn xudt dong
riéng

3.2.1. M6 hinh phan tich mang bao diz liéu (DEA - Data
Envelopment Analysis)

Phuong phap Phéan tich mang bao dit liéu (DEA -
Data Envelopment Analysis) 1a ki thuat phi tham s6
duoc Charnes va cong su (1978) phat trién dua trén nén
tang thude do hiéu qua ky thuat cua Farrell (1957),
nham danh gia hiéu qua hoat dong cua cac don vi ra
quyét dinh (DMU) théng qua so sanh tuong ddi trén
duong bién hiéu qua thuc nghiém. DEA khong doi hoi
gia dinh vé dang ham san xuét va cho phép xu ly dong
thoi nhidu dau vao, nhidu dau ra & don vi vat ly tu nhién
ma khéng can chuan héa vé thude do chung, diac diém
dac biét phu hop véi bai toan do luong hiéu qua moi
truong trong san xuat ndng nghiép.

Nghién ciru ndy ap dung DEA dinh huéng dau
vao (detrimentally environmental input) do cac ho
ndng dan trong dong riéng c6 kha ning kiém soét cac
yéu té dau vao tét hon so v6i diu ra (ning suit phu
thuoc nhiéu vao diéu kién thoi tiét va dat dai). M6 hinh
DEA-VRS (Variable Returns to Scale) do Banker va
cong su (1984) phét trién duoc hra chon vi phu hop véi
thuc té san xuat ndng ho quy md nho, co su khéc biét
vé ngudn luc va cé kha ning tiép can cong nghé.

Nghién ctru xac dinh bon dau vao gay anh huang
xau dén méi trudng trong san xuat dong riéng gom:
lugng phan dam (N), phén lan (P), phan kali (K) va chi
phi nhién liéu. Viéc lya chon nay dya trén hai cén cu.
Thet nhat, phan bén héa hoc (N, P, K) la ngudn gay 6
nhiém dét va nuéc cha yéu trong canh tac dong riéng.
Str dung phan bon vuot mic khuyén céo dan dén hién
tuong phii dudng hda ngudn nude, tich liiy nitrat trong
d4t va phat thai khi N,O (mét loai khi nha kinh c6 tiém
nang néng 1én toan cau). Chi phi nhién li¢u phan anh
mirc do str dung may méc co gidi, gan lién vai phét thai
CO, va cac chat 6 nhiém khong khi trong qué trinh
canh tac. Thit hai, thudc bao vé thuc vat (BVTV) khong
dugc dua vao nhom dau vao moi treong trong mé hinh
nay vi dac thi cua cay dong riéng. Day la loai cay trong
6 kha nang khang sau bénh ty nhién cao, it phu thudc
vao thudc BVTV trong diéu kién canh tac tai cac ving
trong dong riéng ¢ Viét Nam. Trén thuc té, khao sat
cho thay phan Ién cac ho néng dan trong mau nghién
ctru khdng sir dung hoc sir dung rat it thuéc BVTYV,
dan dén luong quan sat bang khong chiém ty 18 l6n.
Viéc dua bién nay vao mo hinh DEA sé& vi pham yéu
cau vé& tinh dong nhét dir liéu va 1am giam do tin cay
cua duong bién hiéu qua.

Dau vao va dau ra trong md hinh do luong EE cua
san xuat dong riéng nhu sau:

190

- Pau ra mong mudn (Desirable Output): Nang
suat dong riéng (ta/ha);

- Pau vao thong thuong (Conventional Inputs):
Chi phi lao dong (nghin ddng/ha), Chi phi gidng (nghin
ddng/ha), Chi phi khac ( nghin dong/ha).

- Pau vao gay anh huong xau dén moi truong
(Environmental Detrimental input): Luong phan dam
(N) (kg/ha), phan 1an (P) (kg/ha), phan kali (K) (kg/ha),
va chi phi nhién liéu (nghin dong/ha).

M5 hinh uéc lugng hiéu qua méi trueong (EE) cua
san xuit dong riéng dugc xay dung trén co s mau gom
nho néng dan (Decision Making Units — DMU), dugc
danh s6 lan luot tir j = 1 dén j = n. HY nong dan dang
dugc danh gia hiéu qua trong timg lan chay mé hinh
duoc ky hiéu 1a ho o. Véi mdi ho jtrong mau, md hinh
sir dung hai nhom dau vao va mot dau ra.

V& dau ra, md hinh sir dung mét bién duy nhat 1a
ning suit dong riéng (ta/ha), ky hiéu Ia y; cho h¢ j va
¥, ¢ho h¢ dang dugc danh gia.

V& dau vao, md hinh phan biét hai nhém cé vai
tro khac nhau trong bai toan téi wu. Nhom thir nhét Ia
dau vao thong thuong (Conventional Inputs), ky hiéu
x{;, gom ba bién duoc giit ¢b dinh trong qua trinh toi
wu héa: chi phi lao dong (i = L), chi phi giéng (i = G)
va chi phi khéc (i = K), déu tinh theo don vi tri¢u
ddng/ha. Nhém thir hai 1a ddu vao gay anh huéng xau
dén méi truong (Environmentally Detrimental Inputs),
ky hiéu xf;, gom bon bién dugc phép giam trong qua
trinh t6i wu hoa: lugng phan dam N (kg/ha) véii = N,
lugng phan l1an P (kg/ha) véi i = P, lugng phan kali K
(kg/ha) vé6i i = Ka, va chi phi nhién liéu (triéu
dong/ha) véi i = F. Ky hiéu x£,va x£ lan luot 1a dau
vao thong thudng va dau vao gay anh huong xau dén
moi truong loai i ctia ho odang dugc danh gia.

V& bién quyét dinh, mé hinh can tim hai tap bién.
Tap bién thir nhat 1 ¢ - diém hiéu qua méi trudng cua
ho o, nhan gia tri trong khoang (0,1], thé hién ty I& co
giam ddng thoi nho nhit cé thé &p dung cho ca bon dau
vao c6 hai méi trudng. Tap bién thir hai 1a 4; véi j =
1,2,...,n, trong s6 cua ho j trong to hop tham chiéu,
thé hién mirc d6 dong gop cua ho j khi xay dyung don
vi so sanh cho ho o.

Trén co s& do, bai toan toi wu DEA-EE dugc phat
biéu nhu sau: min,, 2,0

Rang budc (1) — Péau vao thong thuong khong
co giam:

c c
/‘l} xij < Xio»

i=LGK

T6 hop tham chiéu khong duoc sir dung nhiéu
hon lwong dau vao thong thudng cia hd o. Rang budc
nay dam bao tinh kha thi ky thuat khi so sanh: ho tham
chiéu phai c6 thé tai 1ap muc san xuét caa ho o véi
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luong lao dong, gidng va chi phi khac khong vuot quéa
muc hd odang sir dung.
Rang budc (2) — Dau vao gay anh hudng dén moi

truong co giam theo hé sb ¢:
n
_ 1/1j xi; < @-xi,i=N,PKaF
j=

T6 hop tham chiéu chi can sir dung téi da @lan
luong dau vao gay hai cia ho o. Pay 1a rang budc cbt
18i cia md hinh: bai toan tim gié tri ¢nho nhit sao cho
van ton tai mot to hop tuyén tinh cac ho trong mau co
thé tai lap mic ning sudt cua ho ovoi luong dau vao
gay hai chi bang @lan mirc thyc té.

Rang budc (3) — Ning suat dong riéng dugc duy
tri: 27:1/1,- Vi = Yo

T6 hop tham chiéu phai dat dugc it nhat mirc nang
suit cua ho o. Rang budc nay dam bao rang viéc cit
giam dau vao gy hai khong di kém véi suy giam san
lugng dau ra, phan anh ding dinh nghia EE cua
Reinhard va cong su (1999): téi thiéu hoa dau vao gay
hai trong khi duy tri mac san lugng hién tai.

Rang bugc (4) — Rang buoc 16i VRS:

C =1
j=1

Tong tat ca trong s A;phai bing déng 1. Rang
budc nay dam bao té hop tham chiéu c6 quy md san
XUt twong dwong véi ho o, phi hop vai gia dinh hiéu
suat thay ddi theo quy md (VRS). Khi bé rang bugc
nay, mo hinh tré vé dang CRS cuia Charnes va cong su
(1978), trong d6 to hop tham chiéu cé thé cd quy md
bat ky. Nhu di trinh bay trong phan kiém dinh lya chon
gia dinh hiéu suét theo quy mé, VRS la gia dinh phu
hop hon cho bi canh san xuat dong riéng ndng ho tai
dia ban nghién ciru, noi cac ho c6 quy mo dién tich
khong dong déu va van hanh trong diéu kién thi truong
khdng hoan hao.

Rang budc (5) — biéu kién khdng am:

220j=12.,n0<g<1

Tét ca trong sb A; phai khong am, dam bao t6 hop
tham chiéu chi dugc xay dung tir cac ho thyc té trong mau.
Gia tri @ nam trong khoang (0,1]: ¢* = 1nghia 1a ho
o d3 dat hiéu qua méi truong ti wu va khong con tiém
ning cat giam dau vao gy hai; ¢* < 1nghialahd o dang
sir dung lwong diu vao gay hai vurot mic can thiét va co
thé cit giam dong thoi tat ca bon dau vao xudng con ¢*1an
muc hién tai ma khong lam giam nang sut.

Bai toan trén duoc giai 1ap lai cho tung ho o trong
mau (o = 1,2, ..., n), tao ra tap diém EE {¢:}?_, phan
anh vi tri trong ddi cua tirng ho so véi duong bién higu
qua moéi trudng dugc xay dung tir cac thuc hanh tét
nhét quan sat duoc trong mau. Biém EE trung binh cua
toan mau ¢* = % n_, @ 1a chi sé tong hop phan &nh
muc do lam dung dau vao gay hai cia hé thong canh

tac dong riéng tai khu vuc nghién ciu, trong khi
(1—¢@*)1a tiém ning cat giam trung binh c6 thé dat
duoc ma khong 1am suy giam nang suét.

3.2.2. Bootstrap DEA - Kiém Pjnh D Viing

Mic di DEA 1a phuong phap phi tham s khéng
doi hoi gia dinh phan phdi xac suit, cac uwéc luong hiéu
qua thu duoc tr DEA chuin c6 ban chit xac dinh
(deterministic) va do d6 nhay cam véi nhiéu quan sét,
sai s6 do luong va bién dong mau. Bé khic phuc han
ché nay va kiém dinh d6 viing cua cac wéc luong EE,
nghién ctru &p dung thi tuc Bootstrap DEA theo dé
Xuét cua Simar va Wilson (1998). Cu thé, quy trinh
Bootstrap dugc thuc hién véi B = 2.000 lan lp theo
thuat toan sau:

Quy trinh bootstrap dugc thuc hién theo thuat
toan sau. Tir mau quan sat géc gom n = 200 ho, tai
mdi lan lap b (b = 1,2,...,B), mdt mau bootstrap
{(x}, yi)}-, duoc rat ngau nhién ¢ hoan lai. M6 hinh
DEA-VRS duoc udc luong lai trén miu bootstrap dé
thu duoc diém hiéu qua bootstrap ¢;2. Sau B lan lap,
khoang tin cay bootstrap 95% cho diém hiéu qua cua
ho thr i duogc xac dinh theo:

@i — Zo975* 6] < 9 < Py — Zo025* 6

Trong d6: &7 1a d6 léch chuan cua phan phéi
bootstrap {@;}5-1, V& Zg 025, Zoo7sla Cac phan vi thir
2,5 va 97,5 cta phan phdi bootstrap. Diém hiéu qua
duoc hiéu chinh d6 chéch (bias-corrected efficiency
score) duoc tinh theo:

— 1 B
@i = ¢; — bias; = 29; _Ez i
b=1

Trong do: bias; =3 Y. @;? — ; 1a ude lrong
bootstrap ciia d6 chéch (bias) cuia diém DEA chuan.

Két qua Bootstrap DEA cho phép danh gia muc
do tin cay thong ké cua tirng wdc lugng EE va xac nhan
tinh vitng cuia cac két luan rat ra tir DEA chuan.

3.2.3. Kiém dinh d@é nhay khi thay déi bién dau vao

Dé danh gia mirc do 6n dinh cua két qua EE trudc
su thay doi trong cau tric bién dau vao, nghién ctu
thuc hién phan tich @6 nhay (sensitivity analysis) thong
qua hai kich ban md hinh thay thé:

- M6 hinh M1 (Baseline): Bao gom day du cac
bién dau vao gdc gom phan dam (N), phan Ian (P), phan
kali (K) va chi phi nhién liéu, phan &nh toan b cau tric
dau vao trong thyc té canh tac dong riéng.

- M6 hinh M2: Gop ba loai phan bén héa hoc (N,
P, K) thanh mot bién téng hop duy nhit (t5ng NPK tinh
theo kg/ha) trong khi giir nguyén céc bién con lai. Kich
ban nay co co s6 thyc tién vi nhidu ho san xuat sir dung
phan bon hon hgp NPK ma khdng tach biét rd tung
thanh phan, dong thoi cho phép kiém tra xem muc do
chi tiét trong dic ta bién phan bon ¢6 anh huong déng
ké dén udc lugng EE hay khong.
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3.2.4. Kiém dinh hiéu sudt thay doi theo quy mod

Dé xac dinh gia dinh hiéu suét theo quy md phu
hop Vvéi cdng nghé san xuat dong riéng tai dia ban
nghién ctru, nghién ctu thuc hién kiém dinh hiéu suét
theo quy mo (Returns to Scale — RTS) theo d& xuit cta
Banker (1996). Quy trinh kiém dinh dwa trén viéc so
sanh diém hiéu qua thu dugc tir ba md hinh DEA véi
cac gia dinh khac nhau: md hinh CRS (Charnes va cong
su, 1978), md hinh VRS (Banker va cong su, 1984) va
md hinh NIRS (Non-Increasing Returns to Scale). Méi
quan h¢ giita ba md hinh dugc thé hién qua dong nhat
thac phan tach: TECRS = TEVRS x SE

Trong do: SE € (0,1] la hiéu qua quy md (Scale
Efficiency), do luong ton that hi¢u qua phét sinh do ho
khong hoat dong tai quy md téi uvu (Most Productive
Scale Size — MPSS). Trang théi hiéu suat theo quy mo
cua tirng ho dwoc xac dinh theo quy tic: ho dang trong
ving ting theo quy mo (IRS) néu TENIRS = TECRS:
trong ving giam theo quy mod (DRS) néu TENRS =
TECRSva SE < 1; va dang hoat dong tai quy md t6i wu
néu SE = 1.

Két qua kiém dinh duoc sir dung dé bién minh cho
lya chon gia dinh VRS trong mé hinh DEA - EE chinh. Néu
phan I6n c&c ho trong mau dang hoat dong trong ving IRS
hoac DRS, tiic SE < 1 mét cach ¢6 hé thdng thi gia dinh
CRS s& tao ra sai léch danh gia hé thong va VRS Ia lya chon
phti hop hon vé mat Iy thuyét 1an thyc nghigm.

3.3. Phan tich cac yéu té anh hwéng dén higu qud moi
trwomg ciia sdn xudt dong rieng

Do chi s6 Hiéu qua méi trudng ¢ nhan gia tri
trong khoang (0, 1), day 1a dang dix liéu bi gigi han
(censored data). Viéc st dung hdi quy OLS thdng
thuong s& dan dén wdc lugng chéch (Wooldridge va
cong su, 2020). Vi vy, dua trén khung ly thuyét cua
Tobin (1958), nghién ciru sir dung mé hinh héi quy
Tobit dé xac dinh cac yéu té tac dong dén ¢.

Phuong trinh hdi quy Tobit téng quét:

8
P =Y+ Zj_l)/j Dj; + ¢
Trong d6: ¢; 1a bién phy thudc quan sat dugc:
o] ndud<o@f<1
p; =40
1 néu @] > 1

Trong d6: ¢;la bién tiém an (latent variable)
phan &nh hiéu qua méi truong thuc sy caa ho thur i;
& ~ N(0,0?)la sai s ngiu nhién; y,la hang sé hoi
quy; ;12 hé sé hdi quy cua bién doc Iap thi j;

Céc bién doc lap D;; bao gom: Gi¢i tinh (gender),
Trinh d¢ hoc van (edu), Dan toc (ethic), Kinh nghiém
san xuat (exp), Quy md ho (fsize), Tham gia tap huin
ky thuat (extension), Tham gia Hop tac xa (coop),
Nhan thirc vé van dé méi truong (aware).

néu ¢; < 0
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Bién Gidi tinh chu ho (ged) dugc do ludng bang bién
nhi phan (1 = Nam; 0 = Ni), véi ky vong tc dong clng
chiéu (+) dén hiéu qua méi truong cua san xuét dong riéng.
Gidi tinh ciia cha h ¢d thé anh huong dén quyét dinh san
Xuat va mirc do tiép can thong tin ky thuat (Njuki va cong
su, 2025; Unay-Gailhard & Bojnec, 2021).

Bién Trinh d6 hoc van (edu) dugc do luong bang
s6 nam di hoc, véi ky vong tac dong cing chiéu (+)dén
hiéu qua méi trudng cua san xuat dong riéng. Hoc van
1a thanh phan cét 16i ciia von con nguoi, gilp néng ho
tiép thu va tng dung tién bo ky thuat trong canh tac,
dic biét thong qua viéc giam st dung héa chat dau vao
va ap dung cac ky thuat canh tac bén viing (Ngo va
cong su, 2025; Zachariou va cong su, 2025).

Bién Dan toc (ethic) dugc do ludng bang bién nhi
phan (1 = Dan toc thiéu s6; 0 = Kinh), véi ky vong tac
dong cuing chiéu (-) dén hiéu qua moi trudng cua san
xuit dong riéng. Su khéc biét vé dan toc co thé phan
anh su khéc biét vé tap quan canh tac truyén théng, kha
nang tiép can dich vu hd trg san xuat va rao can ngén
ngit trong tiép nhan thong tin k§ thuat. Njuki va cong
su (2025) cung cap bang chiing thyc nghiém cho thay
cac nhom dan toc thiéu sé khong chi sir dung cong nghé
san xuat khéc biét ma con kém hiéu qua hon trong viéc
két hop cac dau vao dé ti da hoa san lugng, do han ché
trong tiép can cdng nghé, dich vu khuyén néng va thi
truong dau vao.

Bién Kinh nghiém san xuit (exp) dugc do luong
bang s6 nam canh tac, véi ky vong tac dong ciing chiéu
(+) dén hiéu qua méi trudong cua san xuat dong riéng.
Kinh nghiém san xuit lau nam giup noéng ho tich liy
kién thire thyc tidn vé didu kién dat dai, thoi tiét va quy
lut sinh trudng cua cay trong, tir d6 c6 kha ning diéu
chinh lugng phan bén, thudc bao vé thuc vat va nudc
tugi phu hop hon, giam thiéu lang phi va tac dong tiéu
cuc dén moi trudng (Zachariou va cong su, 2025).

Bién Quy md ho gia dinh (fsize) dugc do luong
bang sb thanh vién trong hg, véi ky vong tac dong cling
chiéu (+) dén hiéu qua méi truong cia san xuat dong
riéng. Quy md ho 16n hon cung cap luc lugng lao dong
gia dinh ddi dao hon, tao diéu kién quan 1y dong ruong
chat ché va kip thoi hon (Tennhardt va cong su, 2024).

Bién Tap huin k¥ thuat (extension) dwoc do luong
bang bién nhi phan (1 = C6 tham gia; 0 = Khdng), véi
ky vong tac dong cung chiéu (+) dén hiéu qua moi
truong cua san xuat dong riéng. Cac chuong trinh tap
huan ky thuat va khuyén nong Ia kénh chuyén giao tién
bo k¥ thuat quan trong dén néng ho, gidp cai thién kién
thirc vé sir dung phan bon can dbi, phong trir dich hai
tong hop (IPM) va cac quy trinh canh tac bén viing (Ngo
va cong su, 2025; Nguyen va cong su, 2024).

Bién Tham gia hop tac xa (cop) duoc do luong
bing bién nhi phan (1 = C6 tham gia; 0 = Khong), voi
ky vong tac dong cung chidu (+) dén hiéu qua moi
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truong cua san xuat dong riéng. Tham gia hop tac x&
tao diéu kién cho ndng ho tiép can thong tin ky thuat,
vt tur ndng nghiép chit luong va cac dich vu hd trg san
XUt vé6i chi phi thip hon, ddng thoi tao ra co ché giam
st x4 hai tich cuc khuyén khich tuan thu cac tiéu chuan
san xuat bén vitng (Yu va cong sy, 2023; Zhang va
cong su, 2023).

Bién Nhan thac vé van d& moi truong (aware)
duoc do ludng bang bién nhi phan (1 = C6 nhan biét; 0
= Khong), véi ky vong tac dong cing chiéu (+) dén
hiéu qua méi trudng ciia san xuat dong riéng. Nhan biét
ctia ndng ho vé tac ddng mai trudng cua hoat dong san

xuat néng nghiép la yéu t6 tm Iy - hanh vi nén tang
quyét dinh thai d6 va hanh dong canh tac bén viing
(Nguyen va cong su, 2024).
4. Két qua va Thao luan
4.1. Thuec trang sdn xudt dong riéng tai cac xa khu
vuc POng Bdc, tinh Thai Nguyén

Dua trén s liu diéu tra 200 ho trong dong riéng
tai cac xa khu vuc DPong Bic tinh Thai Nguyén (Bang
2.2), két qua cho thay niang suét trung binh dat 842,1
ta/ha v6i do bién dong tuong ddi cao (SD = 286,9), dao
dong tir 325,0 ta/ha dén 1.850,0 ta/ha, phan anh su
chénh léch dang ké vé hiéu qua san xuit giira cac ho.

Bdng 2: Pdc diém san xudt dong riéng tgi cac xa khu viee Pong Bdc tinh Thai Nguyén

Chi tiéu Pon vi tinh Trung binh P léch chuan | Téi thiéu Toi da
Piu ra
San lugng dong riéng ta/ha 842,1 286,9 325,0 1.850,0
Piu vao
Phan Kali (K) kg/ha 454,4 155,8 200,0 875,0
Phan Lan (Phospho) kg/ha 560,4 267,5 100,0 1.254,0
Phan Bam (Nitrogen) kg/ha 384,0 188,4 100,0 1.000,0
Chi phi nhién liéu nghin dong/ha 4,545,1 3.588,2 666,7 16.666,7
Chi phi lao dong nghin dong/ha 110.811,0 17.920,0 22.000,0 137.500,0
Chi phi giéng nghin dong/ha 6.281,8 1.941,9 1.600,0 11.428,6
Chi phi khac nghin dong/ha 27.833,0 19.301,0 5.500,0 76.000,0

V& diu vao, luong phan bén sir dung trung binh
lan luot 13 454,4 kg K/ha, 560,4 kg P/ha va 384,0 kg
N'/ha, trong d6 phan 1an c¢6 @6 léch chuin cao nhit (SD
= 267,5), cho thiy su khéac biét I6n trong chién lwoc
bon phan gitra céc ho. Chi phi lao dong chiém ty trong
I6n nhat véi trung binh 110.811 nghin dong/ha (SD =
17.920), tiép theo la chi phi khac (27.833 nghin
ddng/ha, SD = 19.301) va chi phi giéng (6.281,8 nghin
ddng/ha, SD = 1.941,9). Bac biét, chi phi nhién liéu c6

, Nguon: Sé liéu diéu tra nam 2024, n=200
d6 bién dong cuc cao (SD =3.588,2; dao dong tur 666,7
dén 16.666,7 nghin déng/ha), phan &nh su da dang vé
muc d6 co gidi hda va khoang céach tir viing san xuét
dén ngudn nguyén liéu dau vao. Su khong ddng nhit
nay goi Y rang cac ho nong dan dang ap dung cac mo
hinh canh tac voi mirc dd tham canh khac nhau, tao co
hoi cho viéc cai thién hiéu qua san xuat théng qua
chuyén giao ky thuat va chuan hda quy trinh canh tac.

Bdng 3: Pdc diém cuia CAc hg san xudt dong riéng tai cac xa khu viee Péng Bec tinh Thai Nguyén

Bién Pon vi tinh Trung binh | P léch chuan | Téithiéu | Téida

Gidi tinh chu hd (ged) 1=Nam; 0 =Ni@ 0,355 0,4797 0 1
Trinh d¢ hoc van (edu) Nam 10,025 1,9682 7 16
Dén toc (ethic) 1 = Dén toc; 0 = Kinh

Kinh nghiém san xuat (exp) | Nam 19,355 8,9963 > 43
Quy md h¢ gia dinh (fsize) Nguoi 4,350 1,1016 2 8
Tap huan k§ thuat extension) | 1= C6; 0 = Khong 0,415 0,4940 0 1
Tham gia hgp tac xa (cop) 1 =C¢; 0 = Khdng 0,455 0,4992 0 1
Nhan thie vé van d¢ mol | 4 _ og: ¢ = khong 0425 0,4956 0 1
truong (aware)

Két qua thong k& md ta cho thiy bic tranh tong
guan vé ngudn nhan luc va diéu kién t6 chirc san xuat
cua cac ndng ho trong dong riéng tai khu vic nghién
cttu. Nhin chung, cac chi ho c6 d6 tudi trung binh
tuong ddi cao (gan 45 tudi) di kém vai bé day kinh
nghiém canh tac phong phu (trung binh hon 19 nam).
V& mit gido duc, trinh do hoc vén trung binh dat
khoang I6p 10, cho thay nén tang co ban kha t6t dé tiép

Nguon: So li¢u dieu tra nam 2024, n=200
thu céc ky thuat ndng nghiép mai. Moi ho gia dinh co
quy md trung binh tir 4 dén 5 nhan khau, dam bao
ngudn lao dong tai chd thiét yéu cho céc khau canh tac
va thu hoach.

Bén canh céc dic diém nhan khau hoc, mic do
tham gia vao cac mang lugi hd tro caa ndng dan van
con & muc khiém tén. Cu thé, ty 18 ho tiép can duoc
c4c chuong trinh tap huan ky thuat chi dat 41,5%, va ty
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I& tham gia vao cac hop tac x4 san xuét 1a 45,5%. Dang
cha y, chua dén mot nira s6 ho khao sat (42,5%) co
nhan thirc r rang vé cac vin d& moi trudng trong qua
trinh canh tac. Nhiing dic diém vé ngudn luc va rao
can thdng tin nay sé 1a co so dir liéu quan trong dé dua
vao md hinh héi quy, nham kiém dinh mic d6 tac dong
cua ching & cac budc phan tich tiép theo.
4.2. Higu qud méi trwong ciia sdn xudt dong riéng tai
cac xa khu viee Péng Bic tinh Thai Nguyén
4.2.1. Két qud wée leong hiéu qua méi trwong bang
phuwong phap DEA

Két qua phan tich hi¢u qua méi truong cua 200 ho
san xuit dong riéng tai khu vuc Pong Béc tinh Thai
Nguyén (Bang 2.5) cho thiy murc hiéu qua trung binh
dat 68,5%. Con s6 nay phan &nh tiém ning rat I6n trong
viéc cai thién tinh bén vitng caa quy trinh canh téc. Cu
thé, néu téi wu hoa duoc ngudn luc, cac ndng ho hoan
toan c6 thé cat giam 31,5% luong dau vao gy hai cho
moi truong (phan dam, phan lan, phan kali va chi phi
nhién liéu) ma van duy tri duoc muc san lugng hién tai.
So véi cac hé théng ndng nghiép khéc tai Viét Nam,
muc hiéu qua nay thap hon so véi md hinh lda sinh théi
tai An Giang (85,54%) (Tu va cong su, 2015) va canh
tac ché tai chinh tinh Thai Nguyén (76,03%) (Nguyen
va cong su, 2016), nhitng cy trong chu lyc von di tiép
nhan sy dau tu sau rong vé ky thuat va mang ludi
khuyén ndng. Tuy nhién, hiéu qua méi trudng cua dong
riéng lai vuot troi so véi hé thdng nudi tém thé chan

trang tham canh tai Kién Giang (52,79%) (Nguyén
Thuy Trang va cong sy, 2020), phan &nh muc do rai ro
lang phi dau vao thap hon so vai tinh chat phic tap ciia
mdi trudng thuy san khép kin

Phan b hi¢u qua méi truong c6 sy phan tang rd
rét, chi c6 15 ho (7,5%) dat hiéu qua téi wu (= 1,0),
trong khi 51 hé (25,5%) dat mac hiéu qua cao (>90%),
cho thay mot nhém nong dan da ap dung thanh cong
cac bién phap san xuat than thién moéi truong. Tuy
nhién, ty 1¢ dang lo ngai 1a 43,5% s6 ho c6 hiéu qua
moi truong dudi 70%, trong d6 11 ho (5,5%) co hiéu
qua dudi 50%, phan anh viéc sir dung lang phi dau vao
hoic ap dung ky thuat canh tic chua phu hop gay tac
dong tiéu cuc dén moi truong. Diac biét, cac ho ¢ higu
qua dudi 70% cé tiém ning giam tir 30-50% lugng
phan bén va nhién liéu sir dung néu ap dung céc bién
phép quan Iy tdi wu, gép phan giam 6 nhiém ngudn
nuéc, phat thai khi nha kinh va chi phi san xuét. Sy
chénh léch 16n nay (tir <50% dén 100%) goi Y rang c6
khoang cach dang ké vé kién thirc va nang luc quan ly
san xuét bén virng gitra cac ho. Bong thai cho thiy co
hoi cai thién hiéu qua méi trueong théng qua viéc hoc
hoi kinh nghiém tir cac ho hiéu qua cao va trién khai
cac chuong trinh dao tao vé& thyc hanh ndng nghiép
xanh, hudng téi muc tiéu giam thiéu ti da tac dong
mdi trudng khong can thiét trong san xuat dong riéng
tai dia phuong.

|Bdng 4: Hiéu qua méi trieong cua cac hé san xuat dong riéng tai x& khu viee Péng Bdc tinh Thai Nguyén

Hiéu qua méi truong Sb hd Ty 18 (%) % tich liiy
< 50% 11 5,5 55
50% — 60% 28 14,0 19,5
60% — 70% 48 24,0 43,5
70% — 80% 32 16,0 59,5
80% — 90% 15 7,5 67,0
>90% 51 25,5 92,5
= 1.0 (Hiéu qua) 15 7,5 100,0
Tong 200 100,0
Hiéu qua nho nhat 30,01
Hiéu qua trung binh 68,50

4.2.2. Két qua Bootstrap DEA, phdn tich dg nhay

Két qua Bootstrap DEA véi B = 2.000 lan lap xéc
nhan tinh virng cia cac udc lwong EE thu dugc tir md hinh
DEA chuén. Biém hiéu qua trung binh sau hiéu chinh do
chéch bootstrap dat & = 0,661, thap hon khong dang ké so
vai ude lugng DEA géc (0,685), cho thay do chéch trén ciia
DEA chuén la nho va chap nhan dugc. Khoang tin cay
bootstrap 95% cho diém EE trung binh 1a [0,643; 0 ,704]
khdng bao gdm gié tri 1, khang dinh ¥ nghia thdng ké rang
phan 16n cac ho san XUAt dong riéng chua dat trang thai hiéu
qua moi truedng t6i wu. Hé sb twong quan Pearson giita diém
EE gbc va diém EE hiéu chinh bootstrap dat 0,974
(p < 0,001), phan &nh murc d nhat quan cao va cing ¢
do tin cay cua cac két luan dya trén DEA chuan.

Két qua phan tich d nhay cho thay cac udc lugng EE
¢6 tinh viing cao trudc sy thay doi trong cach dic ta bién
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Nguaon: Két qua tinh toan cua tac gia
phan bon. Hé s turong quan Spearman gitta M1 va M2 dat
Puimz = 0,923, vuot ngudng 0,80 va co ¥ nghia thong
ké & mirc 1%. Diém EE trung binh cua M2 (0,693) chénh
léch khong dang ké so v6i M1 (0,685), phan &nh muc do
on dinh cua két qua khi thay dbi mire do chi tiét trong dic
ta bién phan bon dau vao. Két qua nay khang dinh rang céc
két luan cuia nghién ciru khdng phu thudc vao lya chon tach
biét hay gop chung cac thanh phan phan bon hda hoc trong
mo hinh DEA.

4.2.3. Két qua kiém dinh hiéu sudt thay doi theo quy mo

Két qua kiém dinh hiéu suét theo quy mé trong Bang
2.6 cho thay su phan ky c6 hé thong giita diém hiéu qua
duéi hai gia dinh CRS va VRS, phan anh thuc trang cac ho
san xuat dong riéng dang hoat dong & cac quy md khong
ddng déu va phan lon chua dat quy md t6i wu.
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Bdng 5: Két qua kiém dinh hiéu sudt theo quy md (n = 200)

Chi tiéu CRS VRS NIRS Scale gg)c'ency
Trung binh 0,621 0,685 0,648 0,907
D6 Iech chuan 0,183 0,186 0,178 0,089
Gia tri nho nhat 0214 0,3001 0,231 0,612
Gia tri Ion nhat 1,000 1,000 1,000 1,000
S8 ho dat hieu qua toi wu (= 1) 11 (5,5%) 15 (7,5%) 12 (6,0%) 28 (14,0%)

Muc EE trung binh trong mé hinh DEA - VRS
(0,685) cao hon trong md hinh DEA - CRS (0,621),
v6i khoang cach 6,4 diém phan tram, phan &nh ton that
hiéu qua do hoat dong khong & quy mo tdi wu. Hiéu
qua quy mé trung binh dat SE = 0,907, cho thay phan
I6n khoang cach giira CRS va VRS xuat phét tir su
khong t6i uu vé quy md chir khdng phai tir kém higu
qua k¥ thuat thuan tay.

4.2.4. C&c yéu to anh hwong dén hiéu qud méi truong
cua san xuat dong rieng

Két qua hoi quy Tobit trinh bay tai Bang 2.7 cho
thiy mo hinh c6 y nghia théng ké & muc 1%vai gia tri
LRx%(9) = 201,33 Prob > x? = 0,0000, ham y ring
&c bién doc lap dugc dua vao mé hinh c6 kha nang giai

' Nguon: Két qud tinh toan cua tac gia)
thich sy bién dong ctia chi s6 hiéu qua moi truong trong
san xuat dong riéng tai khu vuc Dong Bac tinh Thai
Nguyén. Gia tri Log likelihood dat 119,0043 phan anh
miuc do phu hop giira mé hinh ly thuyét va dit liu thuc
té. Cac bién Tudi chu ho (age), Dan toc (ethic), Gigi
tinh cha ho (ged) va quy md ho gia dinh (fsize) déu
khong c6 y nghia thong ké. Két qua nay cho thay trong
bdi canh cu thé, cac dic diém nhan khau hoc co ban
khong tao ra su khac biét co ¥ nghia vé hiéu qua moi
truong gitra cac néng ho, trong khi cac yéu té thé ché
va hanh vi, bao gébm tham gia hop tac x4, tap huan ky
thuat va nhan thirc vé cac van dé méi truong dong vai
tro quyét dinh hon

Bdng 6: Két qua ho quy Tobit céc yéu to anh huong dén hi¢u qua méi rruong
cua san xuat dong riéng tai xa khu viee Péng Bac tinh Thai Nguyén

Tac dong bién P>|t|

Bién Pon vi tinh Hé sb Tobit (MEM) Sai sé chuan

Tudi cha ho (age) Nim —0,0006 —0,0006 0,0011 0,561
Trinh d6 hoc van (edu) | Nam 0,0382*** 0,0354*** 0,0046 0,000

A in . 1 = Dan tc; 0,0262 0,0242 0,0206 0,20
Dan toc (ethic) .

0 = Kinh
Giai tinh chi ho (ged) | 1 = Nam; 0 =N 0,0219 0,0203 0,0204 0,285
Quy m6 ho (fsize) Nguoi —0,0053 —0,0049 0,0082 0,521
Tap huan ky thuat | 1=C6; 0=Khdng 0,1013*** 0,0937*** 0,0248 0,000
(extension)
Kinh nghiém san xuat | Nam 0,0099*** 0,0091*** 0,0012 0,000
(exp)
Tham gia hop tdc x@ | 1=C6; 0=Khdng 0,0977*** 0,0904*** 0,0232 0,000
(cop)
Nhan thitc vé van dé | 1=Co; 0=Khdng 0,0880*** 0,0814%*** 0,0245 0,000
moi trueong (aware)
Hang s6 (_cons) 0,0532 0,0732 0,469
Log likelihood 119,0043
LRx%(9) 201,33

Prob > x2 0,0000

Ghi chd: *** p < 0,001.

Trinh d6 hoc van (edu) ¢6 tac dong cuing chiéu va

(Nguon: Két qua tinh toan cua tac gia
viéc lya chon cac phuong thirc sir dung dau vao hop ly,

¢6 y nghia théng ké & mirc 1% (Hé sé Tobit = 0,0382 (p
<0,001); Tac dong bién MEM = +0,0354). Két qua nay
cho thdy nhiing chii ho ¢6 trinh d6 hoc vAn cao hon ¢
xu hudng dat hiéu qua méi truong tot hon trong qué trinh
san xuat. Didu nay c6 thé dugc ly giai bai thuc té ring
hoc Van gitip nguoi néng dan cd kha ning tiép can, doc
hiéu va &p dung cac huéng dan k§ thuat canh tac bén
vitng, dong thoi nang cao nang lyc ra quyét dinh trong

han ché tac dong tidu cuc dén méi trudng. Két qua nay
trong ddng véi nhidu nghién ciru trude day trong linh
vuc kinh té ndng nghiép, khi vén con nguoi dugc xac
dinh 1a mét trong nhitng nhan té nén tang quyét dinh
hiéu qua san xuét theo ca chidu kinh té 1An méi truong
(Ngo va cong sy, 2025; Zachariou va cong su, 2025).
Bién Tap huan ky thuat (extension) (Hé s6 Tobit
=0,1013 (p < 0,001); Téc dong bien MEM = +0,0937)
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¢6 y nghia théng ké & mirc 1%. Pay 1a mot trong nhiing
bién c6 hé sé tac dong lon nhat trong md hinh, phan
anh vai trd quan trong cia hoat dong khuyén néng
trong viéc cai thién hiéu qua méi trudong. Két qua nay
phu hop vai nghién ctiru cua ((Ngo va cong su, 2025;
Nguyen va cong su, 2024). Nhitng ho duoc tham gia
céc chuong trinh tap huan ky thuat cd kha ning tiép can
quy trinh canh tac chuan, duoc hudng dan vé liéu luong
va thoi diém st dung phan bon, thudc bao vé thuc vat,
tir d6 giam thiéu tinh trang lam dung dau vao hoa hoc,
mét trong nhitng nguyén nhan chinh gay suy giam hiéu
qua mdi truong trong ndng nghiép. Két qua nay nhan
manh tim quan trong cia hé théng khuyén nong co s
trong viéc chuyén giao tién bo ky thuat gén voi muc
tiéu phaét trién bén viing.

Kinh nghiém san xuat (exp) c6 tac dong cuing chiéu
va c6 y nghia thong ké & mic 1% (Heé sb Tobit = 0,0099
(p < 0,001); Téc dong bién MEM = + 0,0091 mdi nam).
Nguoi ndng dan c6 nhiéu nam kinh nghiém tich liiy
duoc hiéu biét sdu hon vé dic tinh dat dai, chu ky sinh
trudng cua cdy dong riéng va phan ng cua hé sinh théi
ddng rudng, tir d6 ¢6 kha niang diéu chinh linh hoat cac
quyét dinh canh tac nham t6i wu hoa viéc sir dung dau
vao va han ché tac dong tiéu cuc dén méi truong, phu
hop vai két qua cua (Zachariou va cong su, 2025).

Tham gia hop tac xa (cop) 1a bién c6 hé s6 lon
nhét trong md hinh (Hé s6 Tobit = 0,0977 (p < 0,001);
Tac dong bién MEM = +0,0904), c6 ¥ nghia thong ké
& muc 1%. Két qua nay phan &nh vai trd then chét cua
lien két thé ché trong viéc nang cao hiéu qua moi
trrong cua cac hg san xuat, nhat quan véi bang chimg
thuc nghiém cta Yu va cong su (2023) va Zhang va
cong su (2023). Khi tham gia hop tac xa, ngudi néng
dan khéng chi duoc tiép can cac dich vu hd tro ky thuat
va Vit tu ndng nghiép chat lugng hon, ma con chiu sy
rang budc va giam st cua té chirc trong viéc tuan thu
cac quy trinh canh tac c6 trach nhiém véi moi truong.
Hon nita, méi truong hop téc x& tao diéu kién cho sy
lan toa thong tin va chuan muc hanh vi tich cuc gitra
c4c thanh vién, gép phan hinh thanh van hoa san xuat
bén vitng trong cong ddng. Pay 14 phat hién c6 gi4 tri
chinh sach cao, dat ra yéu cau can tiép tuc cing cb va
mo rong mé hinh hop tac xa néng nghiép tai khu vuc
mién nui phia Béc.

Bién nhan biét vé van dé moéi truong (aware) (Hé
s Tobit = 0,0880 (p < 0,001); Tac dong bien MEM =
+0,0814) c¢6 y nghia thong ké & mic 1%. Két qua nay
x4c nhan gia thuyét rang y thirc va nhan thic ctia ngudi
ndng dan vé cac van d& moi truong cb tac dong tich cuc
dén hanh vi canh tac thuc té, nhat quan véi két qua cua
(Nguyen va cong su, 2024). Nhiing ho c¢é nhan thuc tét
hon vé tac hai cia 6 nhidm dét, nuéc va khong khi trong
truong cu thé. Két qua nghién cau cho thay tap huin
ky thuat 12 mot trong nhitng yéu té c6 tac dong manh
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ndng nghiép c6 xu hudéng &p dung céc bién phap canh
tac than trong hon, chu dong han ché str dung héa chit
va quan ly chat thai ndng nghiép c6 trach nhiém hon.

5. Két luan va Khuyén nghi

5.1. Két lugn

Trong bdi canh cac nghién ciu vé hiéu qua moi
truong trong néng nghiép tai Viét Nam hién van tap
trung chi yéu vao laa nuéc, thuy san va cay cong
nghiép 1au nam, nghién ctu ndy gop phan lip day
khoang tréng thuc nghiém bang cach lan dau tién ap
dung phurong phap DEA dé do ludng EE trong canh tac
dong riéng, cay trong chi luc cua chudi gia tri mién
dong OCOP tai khu virc mién ndi phia Bic. Nghién ctu
d3a gop phan cung cap thém bing chang thuc nghiém
vé tinh phu hop cua tiép can environmentally
detrimental inputs (Reinhard, 1999) dé do ludng hiéu
qua moi trudng cua san xuit néng nghiép trong bdi
canh ndng ho quy md nho tai cac nude dang phat trién.
Viéc lya chon DEA-VRS thay cho SFA (phuong phap
phd bién trong cac nghién ciru EE ndng nghiép tai Viét
Nam) phu hop véi dic diém khong dong nhit vé quy
mo san xuit cua ndng ho mién nui, dong thdi cho phép
xir Iy ddng thoi bon dau vao gay hai (N, P, K va nhién
liéu hda thach) trong mot mé hinh théng nhit.

Két qua cho thidy muc EE trung binh chi dat
68,5%, phan &nh thuc trang lam dung dang ké phan bon
héa hoc (N, P, K) va nhién liéu trong canh tac. Két qua
nay ham y cac ho san xuét cé thé cét giam trung binh
31,5% luong dau vao gay 6 nhidm ma khong lam suy
giam san lugng dau ra. Pang chu y, chi 7,5% s ho dat
trang thai hiéu qua moéi truong t6i wu, cho thdy du dia
cai thién con rat 16n trong toan bo hé théng canh tac.
Két qua hdi quy Tobit x4c dinh ndm yéu té ¢6 tac dong
duong va c6 ¥ nghia théng ké & mic 1% dén EE, bao
gdm: trinh d6 hoc van, kinh nghiém san xut, tham gia
hop tac x4, tiép can tap huan k¥ thuat va nhan thic vé
van dé& moi truong. Trong do6, tham gia hop tac xa c6
hé s6 tac dong 16n nhat (0,0935), khing dinh vai tro
then chét cua lién két thé ché trong viée thac day hanh
vi canh tac bén viing. Cac diac diém nhan khau hoc nhu
tudi, gisi tinh, dan toc va quy moé ho khong c6 tac dong
¢6 y nghia théng ké, goi y rang EE phu thudc vao ning
luc quan ly va mic do tham gia mang lugi hd trg k§
thuat hon 1a cac dac diém ca nhan.

5.2. Khuyén nghi va Ham y chinh séch

Tir cc két qua va phét hién ciia nghién ciu, mot
s6 khuyén nghi chinh sach dugc dé xuat nham nang cao
hiéu qua moi truong, gop phan thuc day phat trién bén
virng chudi gia tri mién dong OCOP tai khu vuc Pong
Bic tinh Thai Nguyén.

Thit nhat, cin ddy manh va mé rong cac chuong
trinh tap huan k§ thuat canh tac gén véi tiéu chi moi
nhat dén hiéu qua mdi truong. Do do, cac co quan
khuyén nong can thiét ké lai noi dung tap huin theo
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hudéng tich hop huéng dan dinh lugng vé lidu luong,
thoi diém va phuong thirc bén phan tdi wu cho tiing giai
doan sinh truéng cua cay dong riéng trén dat déc. Bac
biét, can wu tién chuyén giao ky thuat quan ly dinh
dudng téng hop va ky thuat canh tac bao ton dat nham
giam thiéu lugng phan bon héa hoc sir dung ma khong
anh huong dén ning suat. Cac chuong trinh tap huan
nén duoc to chuc theo hinh thirc "ndng dan day nong
dan" (Farmer Field School), tan dung kinh nghiém cua
nhom 7,5% ho dat hiéu qua méi trudong tdi vu lam hat
nhan lan toa thyc hanh tét trong cong dong.

Thit hai, can cing ¢6 va phat trién mé hinh hop
tac x& nong nghiép nhu mot kénh thé ché trong tam
trong viéc nang cao hiéu qua méi truong. Vi hé s6 tac
dong I6n nhat trong mo hinh (0,0935), tham gia hop tac
x& thé hién vai trd vuot troi so véi cac yéu td khéc trong
viéc cai thién EE. Chinh quyén dia phuong va cac co
quan chic nang can c6 chinh séch hd tro tich cuc dé
ma rong ty 1€ ho tham gia hop tac x4, dac biét thong
qua viéc gin két tu cach thanh vién hop tac xa véi cac
ru dai thiét thuc nhu tiép can vat tu nong nghiép chat
lwong voi gia wu dai, hd tro chang nhan san pham
OCOP va két ndi thi truong tiéu thy. Bdng thoi, can
nang cao nang luc cua hgp tac xa trong viéc gidm sat
va hd trg thanh vién tuan thu cac quy trinh canh tac
than thién voi méi truong, tién toi xay dung tiéu chuan
ndi bo vé sir dung dau vao bén viing cho toan chudi san
xuit mién dong OCOP.

Thit ba, can trién khai cic chuong trinh truyén
thong va nang cao nhan thirc moi truedng gan lién voi
huéng dan thuc hanh cu thé. Két qua nghién cau xéc
nhan rang nhan thirc vé vin dé moi truong c6 tac dong
tich cyc va ¢ ¥ nghia dén EE. Tuy nhién, dé nhan thic
chuyén hoa thanh hanh dong canh tac thuc té, cac hoat
dong truyén théng can vuot ra ngoai khudn khé tuyén
truyén chung chung va cung cap cho néng dan nhitng
huéng dan thuc hanh cu thé, cé thé ap dung ngay tai
dong ruong. Cac noi dung truyén théng nén tap trung
Va0 tac hai truc tiép va hitu hinh cua viéc lam dung

phan bon héa hoc dbi vai chit lwong dat, ngudn nudc
va suc khoe ciia chinh nguoi nong dan, dong thoi gioi
thiéu cac giai phap thay thé kha thi nhu phan hiru co vi
sinh, phan bon cham tan va ky thuat bon phéan theo nhu
Cau cay trong.

Thit 1, két qua nghién ctru cho thay trinh d6 hoc
van cua chu ho cé tac dong tich cuc dén EE, phan anh
rang kha nang tiép thu va ap dung k§ thuat canh tac bén
viing c6 su phan héa dang ké giira cac nhom nong hg.
Trén co s& d6, cac chuong trinh tap huin va chuyén
giao ky thuat can dugc thiét ké theo hudng phan tang
d6i twong: d6i voi nhém ho ¢é hoc van thap hon, noi
dung can dugc don gian héa, truc quan hoa va uu tién
huéng dan thyc hanh tai chd thay vi truyén dat ly
thuyét; ddi véi nhém ho cé hoc véan cao hon, c6 thé
trién khai cac noi dung ky thuat chuyén sau hon va
khuyén khich vai trd dan dat, chia sé kinh nghiém trong
cong ddng san xuat..

5.3. Hgn ché ciia nghién cizu

Mic du da dat dugc mot s két qua co gia tri,
nghién cru Van ton tai mot sé han ché nhat dinh. Viéc
sir dung dit liéu cat ngang chi cho phép danh gia hiéu
qua cua cac ho san xuét dong riéng tai cac xa khu vuc
Pong Bic, tinh Thai Nguyén tai mot thoi diém cu thé,
chura phan anh duoc su thay di hiéu qua theo thoi gian.
Ngoai ra, cach tiép can dua trén luong dau vao anh
huong xau dén moi trudng chua do ludng duoc diy du
murc do phét thai hay 6 nhidm thyc té cua san xuat dong
riéng. Viéc chwa thyuc hién phan tich slack theo md hinh
SBM khién nghién ctru chua luong héa dwoc mirc du
thira cu thé cua timg dau vao gay hai & cap ho. Cac
nghién ciru tiép theo cd thé mé rong huéng tiép can
bang cach st dung dit liéu mang, &ng dung md hinh
SBM dé phan tich slack chi tiét theo timg dau vao hozc
két hop vai céc chi sb do dac méi trudng chuyén sau
dé cung cap céi nhin toan dién hon vé tinh bén viing
cuia san xuit dong riéng tai khu vic mién ndi phia Béc.

TAI LIEU THAM KHAO
Anh, N. T. V., Trang, H. T., & Quynh, P. T. N. (2024). Panh gi4 tinh bén viing sinh ké dya vao hoat dong san xuit
mién dong: Nghién ctru truong hop huyén Nguyén Binh va huyén Hoa An, tinh Cao Bang. Tap chi Khoa hoc -
Truong Pai hoc Su pham Ha Ngi: Khoa hoc X& hgi, 69, 164-176. https://sti.vista.gov.vn/publication/view/danh-gia-
tinh-ben-vung-sinh-ke-dua-vao-hoat-dong-san-xuat-mien-dong-nghien-cuu-truong-hop-huyen-nguyen-binh-va-
huyen-hoa-an-tinh-cao-bang-7ae49e8f5216ee7b6974f38e61f87ddd-476940.html
Banker, R. D., Charnes, A., & Cooper, W. W. (1984). Some models for estimating technical and scale inefficiencies
in data envelopment analysis. Management science, 30(9), 1078-1092.
Banker, R. D. (1984). Estimating most productive scale size using data envelopment analysis. European journal of
operational research, 17(1), 35-44. https://doi.org/10.1016/0377-2217(84)90006-7
Bo Nong nghiép va Phat trién néng thon. (2024). Quyét dinh 2171/QD-BNN-VPDP ngay 4/7/2024 vé phé duyét
két qua danh gia, phan hang san phim Chuong trinh mdi x4 mot san pham cip Qudc gia nam 2024 (Dot 1).
https://luatvietnam.vn/thuong-mai/quyet-dinh-2171-qd-bnn-vpdp-2024-phan-hang-san-pham-chuong-trinh-moi-
Xa-mot-san-pham-cap-quoc-gia-361774-d1.html

197


https://sti.vista.gov.vn/publication/view/danh-gia-tinh-ben-vung-sinh-ke-dua-vao-hoat-dong-san-xuat-mien-dong-nghien-cuu-truong-hop-huyen-nguyen-binh-va-huyen-hoa-an-tinh-cao-bang-7ae49e8f5216ee7b6974f38e61f87ddd-476940.html
https://sti.vista.gov.vn/publication/view/danh-gia-tinh-ben-vung-sinh-ke-dua-vao-hoat-dong-san-xuat-mien-dong-nghien-cuu-truong-hop-huyen-nguyen-binh-va-huyen-hoa-an-tinh-cao-bang-7ae49e8f5216ee7b6974f38e61f87ddd-476940.html
https://sti.vista.gov.vn/publication/view/danh-gia-tinh-ben-vung-sinh-ke-dua-vao-hoat-dong-san-xuat-mien-dong-nghien-cuu-truong-hop-huyen-nguyen-binh-va-huyen-hoa-an-tinh-cao-bang-7ae49e8f5216ee7b6974f38e61f87ddd-476940.html
https://doi.org/10.1016/0377-2217(84)90006-7
https://luatvietnam.vn/thuong-mai/quyet-dinh-2171-qd-bnn-vpdp-2024-phan-hang-san-pham-chuong-trinh-moi-xa-mot-san-pham-cap-quoc-gia-361774-d1.html
https://luatvietnam.vn/thuong-mai/quyet-dinh-2171-qd-bnn-vpdp-2024-phan-hang-san-pham-chuong-trinh-moi-xa-mot-san-pham-cap-quoc-gia-361774-d1.html

TAP CHI KINH TE & QUAN TRI KINH DOANH SO 36 (2026)

Cooper, W. W., Seiford, L. M., Tone, K., & Zhu, J. (2007). Some models and measures for evaluating performances
with DEA: past accomplishments and future prospects. Journal of productivity analysis, 28(3), 151-163.
https://doi.org/10.1007/s11123-007-0056-4

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. European
Journal of Operational Research, 2(6), 429-444. https://doi.org/10.1016/0377-2217(78)90138-8

DeSimone, L. D., Popoff, F., & Development, W. B. C. f. S. (1997). Eco-efficiency: The Business Link to Sustainable
Development. MIT Press. https://books.google.com.vn/books?id=XeTFQgAACAAJ

Fare, R., Grosskopf, S., Lovell, C. K., & Pasurka, C. (1989). Multilateral productivity comparisons when some
outputs are undesirable: a nonparametric approach. The review of economics and statistics, 71(1), 90-98.
https://doi.org/10.2307/1928055

Farrell, M. J. (1957). The Measurement of Productive Efficiency. Royal Statistical Society. Journal. Series A:
General, 120(3), 253-281. https://doi.org/10.2307/2343100

Hur, T., Kim, I., & Yamamoto, R. (2004). Measurement of green productivity and its improvement. Journal of
Cleaner Production, 12(7), 673-683. https://doi.org/10.1016/j.jclepro.2003.08.004

Imai, K. (2008). Edible canna: A prospective plant resource from South America. Japanese Journal of Plant Science,
2(2), 46-53.
https://www.academia.edu/24407832/Edible_Canna_A_Prospective_Plant_Resource_from_South_America#:~:tex
t=Edible%20canna%20%28Canna%?20edulis%20Ker-
Gawl.%29%20is%20a%20prospective,tropical%20regions%200f%20the%20world%20without%20intensive%20i
mprovement.

Njuki, E., Lachaud, M. A., Bravo-Ureta, B. E., & Key, N. (2025). Ethnic and gender disparities in US agriculture:
An analysis of technology and technical efficiency differentials. American Journal of Agricultural Economics,
107(4), 993-1015. https://doi.org/10.1111/ajae.12539

Ngo, M. H., Kim, M.-K., & Takagi, C. (2025). Assessing technical efficiency and farmer adoption of organic rice in
the Red River Delta of Vietnam: An application of metafrontier DEA and Probit Models. Organic Agriculture, 15(1),
107-123. https://doi.org/10.1007/s13165-025-00486-9

Nguyen, B. H., Takahashi, Y., & Yabe, M. (2016). Environmental efficiency and economic losses of Vietnamese
tea production: implications for cost savings and environmental protection, Journal of Faculty of Agriculture,
Kyushu university, 61(2), 383-390. https://doi.org/10.5109/1686503

Nguyen, L. L. H., Khuu, D. T., Halibas, A., & Nguyen, T. Q. (2024). Factors that influence the intention of
smallholder rice farmers to adopt cleaner production practices: An empirical study of precision agriculture adoption.
Evaluation Review, 48(4), 692-735. https://doi.org/10.1177/0193841X231200775

Parasnis, M. (2003). Green Productivity in Asia and the Pacific Region. International Energy Journal, 4(1).
http://rericjournal.ait.ac.th/index.php/reric/article/view/232

Pittman, R. W. (1983). Multilateral productivity comparisons with undesirable outputs. The Economic Journal,
93(372), 883-891. https://doi.org/10.2307/2232753

Piyachomkwan, K., Chotineeranat, S., Kijkhunasatian, C., Tonwitowat, R., Prammanee, S., Oates, C. G., & Sriroth,
K. (2002). Edible canna (Canna edulis) as a complementary starch source to cassava for the starch industry.
Industrial Crops and Products, 16(1), 11-21. https://doi.org/10.1016/S0926-6690(02)00003-1

Phong NN&PTNT huyén Na Ri. (2023). B4o c4o tinh hinh san xuit dong riéng trén dia ban huyén Na Ri.
Reinhard, S., Lovell, C. K., & Thijssen, G. (1999). Econometric estimation of technical and environmental
efficiency: an application to Dutch dairy farms. American Journal of Agricultural economics, 81(1), 44-60.
https://doi.org/10.2307/1244449

Reinhard, S., Lovell, C. K., & Thijssen, G. J. (2000). Environmental efficiency with multiple environmentally
detrimental variables; estimated with SFA and DEA. European Journal of Operational Research, 121(2), 287-303.
https://doi.org/10.1016/S0377-2217(99)00218-0

Simar, L., & Wilson, P. W. (1998). Sensitivity Analysis of Efficiency Scores: How to Bootstrap in Nonparametric
Frontier Models. Management Science, 44(1), 49-61. http://www.jstor.org/stable/2634426

Tennhardt, L. M., Lazzarini, G. A., Schader, C., Martin, K., & Lambin, E. F. (2024). The role of household labour
for sustainable intensification in smallholder systems: a case study in cocoa farming systems. Regional
Environmental Change, 24(2), 83. https://doi.org/10.1007/s10113-024-02243-2

Tobin, J. (1958). Estimation of Relationships for Limited Dependent Variables. Econometrica, 26(1), 24-36.
https://doi.org/10.2307/1907382

198


https://doi.org/10.1007/s11123-007-0056-4
https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.2307/1928055
https://doi.org/10.2307/2343100
https://doi.org/10.1016/j.jclepro.2003.08.004
https://www.academia.edu/24407832/Edible_Canna_A_Prospective_Plant_Resource_from_South_America#:~:text=Edible%20canna%20%28Canna%20edulis%20Ker-Gawl.%29%20is%20a%20prospective,tropical%20regions%20of%20the%20world%20without%20intensive%20improvement
https://www.academia.edu/24407832/Edible_Canna_A_Prospective_Plant_Resource_from_South_America#:~:text=Edible%20canna%20%28Canna%20edulis%20Ker-Gawl.%29%20is%20a%20prospective,tropical%20regions%20of%20the%20world%20without%20intensive%20improvement
https://www.academia.edu/24407832/Edible_Canna_A_Prospective_Plant_Resource_from_South_America#:~:text=Edible%20canna%20%28Canna%20edulis%20Ker-Gawl.%29%20is%20a%20prospective,tropical%20regions%20of%20the%20world%20without%20intensive%20improvement
https://www.academia.edu/24407832/Edible_Canna_A_Prospective_Plant_Resource_from_South_America#:~:text=Edible%20canna%20%28Canna%20edulis%20Ker-Gawl.%29%20is%20a%20prospective,tropical%20regions%20of%20the%20world%20without%20intensive%20improvement
https://doi.org/10.1111/ajae.12539
https://doi.org/10.1007/s13165-025-00486-9
https://doi.org/10.5109/1686503
https://doi.org/10.1177/0193841X231200775
http://rericjournal.ait.ac.th/index.php/reric/article/view/232
https://doi.org/10.2307/2232753
https://doi.org/10.1016/S0926-6690(02)00003-1
https://doi.org/10.2307/1244449
https://doi.org/10.1016/S0377-2217(99)00218-0
http://www.jstor.org/stable/2634426
https://doi.org/10.1007/s10113-024-02243-2
https://doi.org/10.2307/1907382

TAP CHI KINH TE & QUAN TRI KINH DOANH SO 36 (2026)

Tu, V. H., Yabe, M., Trang, N. T., & Khai, H. V. (2015). Environmental efficiency of ecologically engineered rice
production in the Mekong Delta of Vietnam. Journal of Faculty of Agriculture, Kyushu university, 60(2), 493-500.
https://doi.org/10.5109/1543414

Trang, N. T., Khai, H. V., T4, V. H., & Hai, T. M. (2019). Co sé ly thuyét va thuc tién do luong hiéu qua méi truong
trong san xuat ndng nghiép: Trudng hop nudi tdm ving chuyén doi tai Kién Giang. Tap chi khoa hoc Pai hoc Mé
TP. Ho Chi Minh, 14(1), 128-141.

Unay-Gailhard, I., & Bojnec, S. (2021). Gender and the environmental concerns of young farmers: Do young women
farmers make a difference on family farms? Journal of Rural Studies, 88, 71-82.
https://doi.org/10.1016/j.jrurstud.2021.09.027

Wooldridge, J. M., Wadud, M., Lye, J., & Joyeux, R. (2020). Introductory Econometrics: Asia-Pacific Edition.
Cengage AU.

Yamane, T. (1967). Statistics: An Introductory Analysis. Harper & Row.
https://books.google.com.vn/books?id=Wr7rAAAAMAAJ

Yu, L., Nilsson, J., Li, Y., & Guo, M. (2023). Cooperative membership and farmers’ environment-friendly practices:
Evidence from Fujian, China. Heliyon, 9(10). https://doi.org/10.1016/j.heliyon.2023.e20819

Yu, Y., Zhang, Y., Yang, B., Qian, C., Wang, Y., Chen, T., Han, X., Yang, L., & Xue, L. (2024). Nitrogen utilization
and loss of the tea plantation system on sloped farmland: a short-term response to substitution with organic fertilizer.
Agronomy, 14(2), 392. https://doi.org/10.3390/agronomy14020392

Zachariou, M., Adenuga, A. H., & Jack, C. (2025). Education and farmers’ environmental performance: a systematic
literature review. Sustainability, 17(2), 796.

Zhang, J., & Wang, Z.-W. (2013). Soluble dietary fiber from Canna edulis Ker by-product and its physicochemical
properties. Carbohydrate polymers, 92(1), 289-296. https://doi.org/10.1016/j.carbpol.2012.09.067

Zhang, L., Zhao, Z., Jiang, B., Baoyin, B., Cui, Z., Wang, H., Li, Q., & Cui, J. (2024). Effects of long-term
application of nitrogen fertilizer on soil acidification and biological properties in China: A meta-analysis.
Microorganisms, 12(8), 1683. DOI: 10.3390/microorganisms12081683

Zhang, Y., Lu, Q., Yang, C., & Grant, M. K. (2023). Cooperative membership, service provision, and the adoption
of green control techniques: evidence from China. Journal of Cleaner Production, 384, 135462.
https://doi.org/10.1016/j.jclepro.2022.135462

Thdng tin tc gia: Ngay nhan bai: 06/11/2025
Nguyén Bich Héng o , Ngay nhan ban sira: 03/02/2026
- Bon vi cdng tac: Khoa Kinh té S6, Truong Pai hoc Kinh té Ngay duyét dang: 06/03/2026

va Quan tri kinh doanh
- bia chi email: nguyen.bich.hong85@gmail.com

199


https://doi.org/10.5109/1543414
https://doi.org/10.1016/j.jrurstud.2021.09.027
https://doi.org/10.1016/j.heliyon.2023.e20819
https://doi.org/10.3390/agronomy14020392
https://doi.org/10.1016/j.carbpol.2012.09.067
https://doi.org/10.3390/microorganisms12081683
https://doi.org/10.1016/j.jclepro.2022.135462

