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TOM TAT

Bai viét gi6i thieu vé phwong phap do lwdng hiéu qua méi trwdng cia hoat dong san xuat nédng nghiép bang
cach str dung phwong phap tiép can ham giéi han san xuét ngdu nhién. Két qua tir phwong phap nay mang tinh chét
thwc tién va (rng dung cao do cé thé tach dwoc cac tac dong nhiéu trong qua trinh do lwéng va dam bao sy phan bd
doc lap gitra hai chi tiéu hiéu qua ky thuat dinh hwéng diu ra va hiéu qua moéi trwdng. Hiéu qua modi trudng dwoc
dinh nghta Ia kha nang gidm cac dau vao gay anh hudng x4u dén méi trwéng trong khi gitk cb dinh cac diu vao khac
va dau ra & mirc hién tai. Day 1& mot chi tiéu day hiva hen gitip cho nha san xuét, ngwdi tiéu dung va nha l1am chinh
sach co can ct thye tién dé& cé nhirng giai phap phi hop nhadm dam bao hai hda qua trinh phat trién va bao vé méi
trwong. Bai viét cling dwa ra mot trwdng hop nghién civu vé& san xuét [Ga cla 199 hd tai tinh An Giang ndm 2014 dé&
Idam minh hoa cho phuwong phép va tién trinh tinh toan cu th&. K&t qua nghién ciru cho thay hiéu qua k§ thuat dinh
hwéng dau ra ctia ho san xuét lUa trung binh & 93,16% va hiéu qua moéi trwdng 1a 77,70%. Nghién ctru cling cho
thay, hiéu qua méi triérng ludn nhd hon so véi hiéu qua k§ thuat dinh huwdng dau ra.

T khoa: Hiéu qua méi trwdng, hiéu qua k¥ thuat, phan tich gi¢i han san xuat ngau nhién.

Estimating Environmental Efficiency for Agricultural Production:
A Case Study of Rice

ABSTRACT

The paper introduced a methodology to estimate environmental efficiency for agricultural production by applying
stochastic frontier analysis. The results estimated from this method are reliable and applicaple in reality because the
method can separate noise effects from deterministic frontier and ensures the independent distribution of technical
and environmental efficiency scores. The so-called environmental efficiency was defined as the ability to reduce
environmentally detrimental inputs while keeping other observed inputs and output level constant. The environmental
efficiency is a promising and empirical indicator for producers, consumers and decision makers to arrive atproper
solutions or interventions that promote the harmonious development respecting the environment. The paper also
provided an example of 199 rice farmers in An Giang province in 2014 to demonstrate the detailed steps of the
measurement. The results showed that the average technical efficiency and environmental efficiency were 93.16%
and 77.70%, respectively. In all cases, the environmental efficiency scores were smaller than those of the technical
efficiency.

Keywords: Environmental efficiency, stochastic frontier analysis, technical efficiency.

xuat. Sau cudc cach mang xanh tit nhiing nam
1960 va chinh sach d6i méi tir 1986, kinh t& Viét

Trong qué trinh phat trién san xuét, khi da Nam da dat nhiing buéc tién vugt bat, trong d6
dat da vé lugng ciing nhu tich liiy dt vé von, bao  khong thé khong ké dén nhiing thanh tuu cua
vé moi truong 1a mot hoat dong can thiét &6 duy  hoat dong san xu&t néng nghiép (Can, 2014;
tri tinh 6n dinh va bén viing cta mé hinh san Kompas, 2004; Pingali and Xuan, 1992). Tt mot

1. DAT VAN DE
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(ng dung phwong phap phan tich gi¢i han san xuat ngau nhién dé do lwéng hiéu qua méi trwdng clia hoat dong san

xuét néng nghiép

nuée thiéu d6i, nuée ta da vuon lén tré thanh
nuée xudt khdu lda gao nhat nhi thé giéi. Dé
dat dugdc nhiing thanh tuu nay, nhiéu chuong
trinh {ing dung khoa hoc kj thuat méi vao san
xuét nhu st dung phan bén héa hoc, thudc bao
vé thuc vat va nhién liéu dé ting ning suit san
xudt dd dugc trién khai rong rai. Tuy nhién,
nhiéu van dé cing da nay sinh nhu viéc st dung
khéng c6 kiém soat cac héa chit nong nghiép da
gdy anh hudéng nghiém trong dén méi trudng
sobng, hé sinh thai va stic khoe cia ca ngudi san
xudt va tiéu dung (Dung and Dung, 1999;
Heong, 2009). Da c6 rat nhiéu nghién c@u dudc
dé xudt thuc hién nhdm tim ra mtc st dung
hiéu qua va té1 uu phan bén cho ting dia
phuong va cdy trong cu thé. Nhiing két qua nay
mang tinh tng dung thuc tién cao, tuy nhién
ban chit ciia né chua xem xét dén moi tuong
quan véi dau ra hay ning suit va kha nang
thay thé& 1an nhau giiia chinh cac dau vao. Do
vay, viéc tim ra mo hinh thé hién su tuong quan
gitia dau ra va dau vao dé danh gia hiéu qua st
dung cta cac yéu t6 dau vao c6é anh hudng xau
dén moi truong nhu phan bén héa hoc, thudce trir
sau va nhién liéu 14 hét stc can thiét (Reinhard,
1999; 2000; Reinhard and Thijssen, 2000).

Khi nén kinh t& phat trién theo huéng canh
tranh lanh manh ciing v6i nhu cdu ngay cang
tang déi v6i cac san pham nong nghiép sach va
an toan, viéc st dung hiéu qua cac yéu t6 dau
vao anh hudng xau dén méi trudng va stic khoe
cua con ngudi 12 mot trong nhiing muc tiéu
hang dau ctia nha san xuat. Nhiing chi tiéu hiéu
qua nay sé gép phan quan trong gitip dinh vi
cho c4c san pham va ciing 14 tiéu chi dé cac nha
quan ly va lam chinh sach cé cong cu can thiép
phu hgp.

Trong nghién ctiu nay, hiéu qua st dung
cac dau vao c6 anh hudng xdu dén méi trudng
dudgc goi 14 hiéu qua mdi trudng. Thuat ngii nay
dugc dé xuat dau tién bdi Reinhard et al. (1999)
dé danh gia cho mé hinh nuéi bo sita. Dé do
ludng hiéu qua mdi trudng, cho dén nay cé hai
cach tiép can chinh 1a st dung phuong phap
phan tich v6 boc dit lieu (DEA - Data
Envelopment Analysis) va phan tich gi6i han
san xuidt ngiu nhién (SFA - Stochastic Frontier

1520

Analysis). Do cach tiép can DEA tinh toan hiéu
qua dua trén md hinh tuyén tinh (mathematic
programming) va phi tham s& (non-parametric)
nén khong thé loai bd cac tac déng nhidu (noise
effects) ra khoi duong giéi han san xuit
(deterministic frontier), nén bai viét nay sé& tap
trung gidi thiéu phuong phap do luong hiéu qua
mbi trudng bang cach ti€p can phan tich giéi
han san xuat ngiu nhién. Cach tiép can phan
tich giéi han san xuit ngau nhién dua trén mé
hinh kinh t& lugng nén c6 thé khéc phuc cac
nhugce diém cta phuong phap phén tich vé boc
di liéu.

Dé hiéu rd hon vé cach tiép can SFA, bai
viét xin dé xudt mot s6 nghién cttu st dung cach
tiép can nay dé danh gia hiéu qua cho mé hinh
san xudt néng nghiép cua Viét Nam. Kompas
(2004) da st dung s6 liéu hai chiéu (panel data)
giai doan tu 1991 dén 1999 cua 60 tinh 6 Viéet
Nam va cach tiép can SFA dé danh gia vé hiéu
qué k¥ thuat ctia san xuat lia. Két qua cho thay
hiéu qua ky thuat cho ca nuéc nidm 1999 la
59,2% va 78% cho khu vuc DPéng bang song Ctiu
Long (PBSCL). Tuy nhién, nghién cttu nay chua
xem xét dén hiéu qua méi truong.Tuong tu,
Khai and Yabe (2011) st dung s6 liéu tu két qua
diéu tra mic séng hd gia dinh nam 2006 cta
3.733 nong ho dé do luong hiéu qua ky thuat
clia san xuét lia bing cach tiép can SFA. Két
qua nghién ciiu cho thay hiéu qua k§ thuat dinh
huéng dau vao trung binh dat 81,6%, c6 nghia
12 ngudi dan c6 kha niang gidm gan 19% nhap
lugng va van gitt dugc miic dau ra cd dinh. Tuy
nhién, nghién ctiu nay chi tap trung xem xét tat
ca cac dau vao va dau ra va chua xem xét dén
cac yéu t6 cb tac dong xAu dén moi trudng.

Do vay, phuong phap do luong hiéu qua moi
trudng bang cach ti€p can SFA la rit can thiét
dé vita danh gia muc d6 st dung khong hiéu
qua, viia phan anh miic d6 than thién v6i moi
truong cua mo hinh san xu4t néng nghiép.

Dé thé hién rd tinh chét thuc tién va dé tng
dung, bai viét dugc cau tric hai phan chinh nhu
sau: 1) Phuong phép tong quat dé do ludng hiéu
qua modi trudng bang cach ti€p can SFA; 2)
Truong hgp nghién ctiu minh hoa va chi tiét tién
trinh tinh toan hiéu qua méi trucng.



9. MO HINH LY THUYET

Nhu da dugc dé cap, nghién ctiu sé st dung
phuong phap phéan tich giéi han san xuit ngiu
nhién dugec dé xuat bdi Aigner (1977) va
Meeusen and Van Den Broeck (1977) dé danh
gia hiéu qua méi truong cua hoat ddong san xuit
noéng nghiép.

Gia st mot néng ho st dung 2 nhém yéu t&

dau vao, ky hiéu 1a X va Z, & san xudt mot dau
ra, ky hiéu la Y (Ye R,), trong d6 X (X € R,) la
vector cac dau vao thong thudng nhu lao dong,
von,.. va Z (Z € R,) 1a nhiing yéu t6 dau vao cb
tac dong hay anh hudng xadu dén méi truong
nhu phan bén héa hoc, thude trit sau, nhién liéu
hoac 14 lugng nudc ngam, nuée séong trong boi
canh khan hiém vé nuéc hoéc c6 mau thuan vé
muc dich st dung nude. Nhu vay, ham giéi han
san xudt ngdu nhién thé hién méi tuong quan
gitia dau vao va dau ra ctia qua trinh san xuat
dugc viét bang phuong trinh téng quat nhu sau:

Trong dé, f, @ va § 1a nhiing tham s6 can
uéc lugng ctia m6 hinh;

v, 12 sai s6 nglu nhién doc lap, ddng nhat va
phan phdi chudn d6i xtng (v; ~ N[0,02]), thé
hién nhiing tac dong nhidu ngoai tAm kiém soat
ctia ndéng hé nhu thdi tiét, su may rai va nhiing
sai s6 théng ké khac,..; u; 1 sai s6 ngau nhién,
doc 1ap va tuan theo phan phéi nita chuén (half-
normal) (u; > 0); u; ~ N*(0,062), thé hién su
khong hiéu qua k§ thuat (technical inefficiency)
cla tiing noéng hd cia mé hinh san xuit. v, va u;
la d6c 1ap nhau.

Nhu vay hiéu qua k§ thuat (TE) cta tiung
néng hoé sé duge tinh toan bing cach nhéan
exp (—v;) cho hai vé& cia phuong trinh (1), bang
vai phép bién d6i ta dugc:

i exp(—v;)
f(Xi'ZiuB' a, 6)
_ Vi
© (X Z;, B.a,8) exp(v;)

T phuong trinh (2) cho ta thay hiéu qua k§
thuat trong trudong hdp nay la hiéu qua dinh

TE; = exp(—u;) =

huéng dau ra, thé hién kha nang nang cao ning
sudt dau ra ma khong cdn thém diu vao (tat ca
cac dau vao cua qua trinh san xuit) (Aigner,
1977; Farrell, 1957; Jondrow, 1982).

V6 Hong Tu

Dé thé hién chi tiét cho cong nghé san xudt
ctia md hinh san xuat theo phuong trinh (1), c6
nhiéu dang ham khac nhau dugc dé xuiat st
dung nhu Cobb-Douglas, trangslog,... (Rao,
2005; Kumbhakar and Lovell, 2003). Tuy nhién,
dé do luong dugc hiéu qua moi truong va dam
bao tinh bién d8i cling nhu doc lap v6i hiéu qua
ky thuat, ham translog sé duge st dung
(Reinhard et al., 1999).

Ham giéi han san xuit ngdu nhién cua
phuong trinh (1) duéi dang translog dudc viét
lai nhu sau:

LnY; = B, +Z,8klnXk +Z anlnz,,

3 Z Z BenInX, InX,,

ZZZamhan Inz,
+ZZ6kmlnXkan + v -y

Trong d6, InY 1a logarit tu nhién cua dau
ra, ¢6 thé 1a nang suét kg/ha/vu hodc san lugng
trong 1 nam. Tuong tu [nX, va InZ,, lan lugt la
logarit tu nhién cia cac dau vao théng thuong
va dau vao c6 anh hudng dén mai truong.

Pé do luong hiéu qua mdi trudng, Reinhard
et al. (1999, 2000) da dé xuat chou; bing 0 va
sau d6 thay thé tat ca cac ddu vao c6 anh hudng
x4u dén moéi trucng Z,, trong phuong trinh (3)
bing &Z,, trong d6 @ la hiéu qua mdi trudng,
dugc ky hiéu 1a EE (EE; = ®;). Dé xuit nay cb
nghia rang sau khi moét néng hd giam tat ca
nhiing yéu t6 dau vao c6 anh hudng xau dén moi
trudng cling sé dat dugc hiéu qua k§ thuat. Nhu
vay, sau khi cho u; = 0 va thay thé& Z,, bang
®Z.., phuong trinh (3) sé& tré thanh:

LnY; = By + Z,BklnXk +Z apn®ZzZ,,
K

m
+ 1/2 Z Z ﬁknlnXklan
k n
+1/, Z Z ApINPZ, INPZ),
m h
+ Z Z SemInX In®Z,, + v;
k m

Do hiéu quéa méi truong dugdec dinh nghia 1a
kha ning giam cac yéu t6 dau vao c6 anh hudng
x4u dén moi trudng trong khi cac dau vao khac
va diu ra c6 dinh. Nhu vay dau ra hay néi cach
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(ng dung phwong phap phan tich gi¢i han san xuat ngau nhién dé do lwéng hiéu qua méi trwdng clia hoat dong san

xuét néng nghiép

khéc 1a phuong trinh (3) bang phuong trinh (4),
cho hai phuong trinh bing nhau ta dugc:

Z aplndz,, — Z aplnZ,,
m m
+1/, 2 2 iy INDZ,, InDZ,,
m _h
- 1/22 Z ApnInZ,,InZ,
+ Z Z Semln X In®Z,,
ZZ&kmlnXkan +u; =0

k
Luu y:

d,7;
ln‘bi = lnCDiZim—anim = ln(

im

) = InEE;

Bang vai phép bién d6i ctia phuong trinh (5)
ta dugce phuong trinh bac 2 sau:
ai(lnEEl-)2 + bl(lnEEl) + u; = 0
Trong dé a; = 1/2 Zm Zh Amp Va; # 0;

b; = Zam+ /ZZZamh(an + InZy)
+226kmlnXk

Nhu vay, hiéu qua méi truong sé 1a nghiém
cua phuong trinh bac 2 (6). Céng thiic tinh hiéu
quéa moi trucng clia tiing néng hd nhu sau:

_bi i ﬂblz —4a,~u,~)

Zai

EE; = exp (

Do mbi néng ho chi c6 1 va duy nhat 1 chi
s6 thé hién vé hiéu qua moéi trudng trong khi
phuong trinh (6) c6 02 nghiém, ta can loai bo
mot nghiém. Theo Reinhard et al. (1999, 2000)
va Reinhard and Thijssen (2000), do néng ho
hiéu qua ky thuat (u; = 0) thi phai dat hiéu
qua mbi truong nén chi nghiém +V ciia phuong
trinh (7) théa méan dugc diéu kién nay. Nhu vay
hiéu qua moéi trudng cia mdi ndong hd dude tinh
theo cong thic (8) sau:

—b; + \/m)

2(1,:

EE; = exp (

Tuong tu tién trinh nay, ta c6 thé tinh dugc
hiéu qua st dung cho tting dau vao c6 tac dong
xAu dén moi truong, nhu hiéu qua su dung
nude, phan, thuéc tri sau,.. Tuy nhién, can luu
¥ khi muén tinh hiéu qua cho bién nao thi ta chi
can thay thé Z,, biang ®Z,, cho bién tuong tng.
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3. MO HINH UNG DUNG

Dé trinh bay mot cach don gian va d& hiéu
cho nguodi st dung, nén bai viét da st dung s6
liéu nghién cttu cua Tu, Yabe, Trang, and Khai
(2015) va chi st dung 2 yéu t& dau vao théng
thuong (X;1a lao dong va X, 1a vén) va 2 yéu té
d4u vao cé anh hudng xau dén moéi trudng (Z;
la phan dam va Z, 1a thuéc bao vé thuc vat).
Xem nghién ctu caa Tu (2015) dé thady ro
thong ké mo ta vé cac dau vao va dau ra cua
mdé hinh. Bb s6 liéu nay dugdc thu thap ngau
nhién trén 199 ho san xuit lda vao niam 2014
tai 4 huyén gom Thoai Son, Chau DPéc, An Phu
va Tan Chau cua tinh An Giang. DAu ra cta
qua trinh san xuét dugc do ludng biang ning
sudt lia trén 1 ha. Hai dau vao thong thudng
duge do luong nhu sau: lao dong duge lugng
héa bing tong s6 ngay lao déng bao gébm ca lao
dong gia dinh va lao dong thué, trong dé mot
ngay lao déng 14 8 h 1am viéc; dau vao von duge
do luong bing téng gia tri cac vat dung su
dung cho san xuit lda nhu may xit, ghe/xudng,
da dudc khau hao theo hecta
trén 1 vu lda san xuat. D6i véi yéu t6 dau vao

may bom nudc,...

phan dam dugc do ludng bing tong ludng dam
nguyén chat (kg/ha), vi du nhu néng hd si
dung 100 kg phén uré (ham lugng la 46-0-0) va
50 kg phan NPK v6i ham lugng 20-20-15 cho 1
ha thi téng luong phan dam nguyén chit la
[(46% x 100 kg) + (20% x 50 kg)] = 56 kg/ha.
Dbéi véi dau vao thudc bao vé thuc vat dude do
bing tong gia tri cua cac loai thudc bao vé thuc
vat (trw cb, trit su bénh, trit ndm,...) cho 1 ha
thay vi lugng nguyén chat do su da dang vé
hoat chat cta cic loai thuéc ma néng ho si
dung. Cach tiép can nay van con nhiéu han ché&
do chua loai bé dugc st anh hudng ctia gia dén
téng gia tri nhung do gid dinh 1a thi trudng
thuéc bao vé thuc vat ngay cang tré nén canh
tranh nén su khéc biét vé gia khong dang ké
gitia cac ho. Tw truong hop nay va phuong
phap téng quét & phan trén, ngudi doc cé thé tu
mé rong nghién ctiu ctia minh trong céc truong
hdp c6 nhiéu dau vao hon, tuy nhién cé su
danh ddi gitta viéc tang thém ho#c st dung
nhiéu yé&u t6 dau vao va hién tuong da cong
tuyén trong mo hinh (Reinhard et al., 2000).



Nhu vay, ham giéi han san xuat ngau nhién
translog cia mo6 hinh san xuit lda véi 2 dau vao
thong thuong va 2 ddu vao c6 anh hudng xiu
dén méi trusng dude viét lai nhu sau:

LnY; = By + f1lnX, + BoInX, + a;InZ, + ayInZ,
+1/5 BialnX, InX,
+1/5 ByyInX,InX,
+ 1/2 a,InZ,InZ,
+ 1/2 ay,InZ,InZ, + BrpInX;InX,
+ 611InX InZy + &, InXInZ,
+ 6,1 InXyInZy + 65,InX,InZ,
+ 631InZInZ, +v; — y;

Luu y: Téng s6 bién két hgp ctiia cac bién
doc lap dudc st dung trong ham translog duge
tinh theo céng thiic sau: N = k(k2+3),
1a s6 bién doc lap va N 1a téng s6 két hop. Nhu
vay, trong trudng hop nay, tong s6 két hop la

4(4+3) _

N = ——= 14
2

trong d6 k

Nhu vay, hiéu qua méi trudng (kha ning
giam phan bén va thudc tri sau) duge tinh bang
cach thay thé& Z, va Z,1an lugt bing &7, va &Z,
va chou; = 0, két qua ta dugc:

LTLYL = ﬁo + ﬁllnxl + ﬁzlnXZ + alln(pzl

+ a,In®Z, + 1/2 BiilnX;InX;
+1/, BralnX,InX,
+1/, a1, In®0Z,IndZ,
+1/, a5, In0Z,In0Z,
+ B InX InX, + 811 InX In®Z;
+ 612lnX1ln(pZ2 + 521lnX2ln(DZ1
+ 622lnX21n(pZ2 + 53lln(Dlen<DZ2
+ v

Cho (9) va (10) bing nhau ta co6:

(e In®Z; — a;InZy) + (a,In®Z, — a,lnZ,)

+ (1/5 a1 In0Z,Indz,
- 1/2 a1 InZ,InZy)
+ (1/2 azzln(pZZIn(pZZ
- 1/2 azzanZInZZ)
+ (611 InXIn®Z; — 6,,InX,InZ,)
+ (512lnX11nCDZZ - SlzlnxlanZ)
+ (621lnX2ln(le - 621lnX2lnzl)
+ (622lnX2ln(pZz - 622lnX2anZ)
+ (531ln¢len‘pZz - 631lnzlln22)
+ u; = 0

V6 Hong Tu

Bing mét s6 phép tinh toan logarit va bién
ddi ta dugc:
aInEE; + a,InEE;
+ [1/2 a,(InEE;)?
+ 1/2 ay IMEE;(InZy + InZ,)|
+ [1/2 5, (INEE;)?
+ 1/2 @y InEE;(InZ, + InZ,)]
+1/, a5, (INEE)? + §,,InX, InEE;
+ 81,InX,InEE; + 6,,InX,InEE;
+ 622lnX2lnEEi
+ [531(lnEEL-)2
+ 83,InEE;(InZ, + InZ,)] + u;
=0
Tu phudng trinh (12), ta duge:

(1/2 ay + 1/2 Qyz + 831)(INEE;)?
+[ay + @y + 1y ayy (InZy + InZy)
+ 1/2 ay,(INZy + InZ,) + 8141InX,
+ 612InX, + 851X, + §,,InX,

+ 65,(InZ; + anz)]lnEE,- +u;

=0

Nhu vay, hiéu qua mdi trudsng dugc tinh
bang céng thiic sau:

_bi + 4/ blz - 4aiui
EE; = exp( a )
i

Vél a; = 1/2 a1 + 1/2 25 + 631 Vai * 0,
by = a; +a, + 1/2 a,,(InZ; + InZ;)
+ 1/2 t,,(INZy + InZ,) + 814InX,

+ 612InX, + 851X, + §,,InX,
+ 83,(InZ; + InZ,)

Dua trén céng thic (14) va két qua cua
bang 1 va 2 sau, ta c6 thé tinh duge hiéu qua
moi truong cho mdi nong hd, trong d6 bang 1 méd
ta s liéu diéu tra dau vao va dau ra cua 10 ho
trong lda trong téng s6 199 ho dudc st dung dé
uée lugng dudng giéi han san xuit bién bing
phuong phap udéc luong hop ly toi da (MLE-
Maximum Likelihood Estimation).

Két qua héi quy ham giéi han san xuit
ngau nhién translog bing phuong phap MLE
cho 199 ho trong lda véi truong hop 2 dau vao
théng thuong va 2 dau vao anh hudéng dén méi
truong dudgc trinh bay 6 bang 2 sau:
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Bang 1. M6 ta dau vao va dau ra ctia 10 ho trong laa

Ho6 LnY; LnX; LnXz LnZ, LnZ,

1 9,032638 5,524543 8,739380 4,703562 8,161400
2 9,029324 5,626821 8,788906 4,696544 8,152550
3 8,854767 5,584262 8,543357 4,761303 8,388939
4 8,743672 5,5632205 8,610737 4,710531 7,872248
5 8,737045 5,626821 8,627210 4,660698 8,185340
6 9,023378 5,700433 8,538587 4,794412 8,273784
7 8,889182 5,768996 7,971839 4,662157 8,161400
8 8,975750 5,640615 8,704003 4,803312 8,273784
9 8,946045 5,539810 8,875940 4,602079 8,161400
10 9,089915 5,598651 8,718381 4,809622 8,453477

Nguébn: Két qua dua trén s6 liéu cia Tu et al. (2015)

Ghi chu: Y la nang sudt hia (kg/ha); X,: S6 ngay lao dong (mét ngay lao dong Ia 8h Iam viéc); X, Von duge do luong bing tong
gia tri cdc vat dung/thiét bi/may méc dugc sti dung cho san xuat Iia va da duge khau trir hao mon theo thdi gian si dung; Z,:
Phan dam nguyén chat (kg/ha) va Z,: tong chi phi thudc bao vé thuc vat (triéu/ha).

Bang 2. Uéc luong ham gidi han san xuit ngiu nhién translog bang MLE

MLE MLE
Bién doc lap Hé sb Sai sb chuén Bién doc lap Hé sb Sai sb chuén

By 41,9657 11,7312 22 -0,1169 0,0781
B, 6,4942 2,5948 Bia -0,0638 0,1442
B 1,4093 1,1201 611 -0,4825 0,2243
a, 7,4690 1,8412 612 0,0029 0,1266
a, 2,0180 0,9399 [ 0,1032 0,1251
i -0,6492 0,4335 Sy -0,0652 0,0738
Bas -0,1085 0,0942 631 -0,0908 0,0983
aq, -1,0409 0,2232

A 2,4658 0,0180 Wald )(2 value 127,62

Y 0,8591 LR testo, =0 11,83

Log Likelihood 228,5568

Nguébn: Két qua dua trén s6 liéu cia Tu et al. (2015)

Bang 3. K&t qua tinh hiéu qua méi truéng ciia mé6i néng ho

Hoé Ui TE Hang EE; Hang
1 0,021613 0,978618 2 0,905542 1
2 0,023928 0,976356 4 0,884977 2
3 0,120349 0,886611 8 0,655788 9
4 0,175090 0,839381 9 0,679731 8
5 0,215159 0,806413 10 0,624461 10
6 0,022860 0,977399 3 0,785679 6
7 0,048985 0,952195 7 0,790959 5
8 0,039522 0,961249 5 0,758673 7
9 0,046618 0,954452 6 0,876166 3
10 0,016286 0,983845 1 0,808574 4
Trung binh 0,931652 0,777055

Nguén: Két qua dua trén sé liéu ciia Tu et al. (2015)
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Luu y: u; 1 sai s8 thé hién sy khong higu
qua vé ky thuat dinh huéng dau ra, la két qua
cua md hinh giéi han san xudt ngiu nhién;
TE; = exp(—u;) la hiéu qua ky thuat dinh
huéng dau ra, dudc tinh theo cong thic (2); EE;
14 hiéu qua méi trudng cua ting ho dugc tinh
dua vao cong thic (14) va két qua cia bang 1 va
bang 2.

T két qua Bang 3 cho thay hiéu qua méi
truong sé luén nhé hon hiéu qua ky thuat dinh
huéng dau ra va hai loai hiéu qua phan bd doc
lap nhau. Hiéu qua k§ thuat dinh huéng dau ra
trung binh cta 10 hd 1a 93,16%, c6 nghia 1a &
mtc dau vao hién tai nong ho cé thé tang thém
dugc khoang 7% dau ra. Hiéu qua méi trudng
trung binh cia 10 hd 1a 77,70%, két qua nay cho
thdy nong ho c6 thé giam dudc khoadng 22% tong
d4u vao 14 phan bén va thudc trit sAiu ma van
gifi dugc mic dau ra hién tai.

4. KET LUAN

Céach tiép can ham giéi han san xuat ngiu
nhién dudéi dang ham translog la moét trong
nhiing phuong phap cé db tin ciy cao trong viéc
md ta cong nghé ciia hoat ddng san xuit thong
qua moéi tuong quan gitta ddu vao va dau ra.
Phuong phéap nay c6 thé tach dude nhiing tac
dong nhiéu trong qua trinh tinh hiéu qua ky
thuat nén két qua mang tinh chat thuc tién va
ting dung cao. Hiéu qua moéi truong hay kha
ning giam cac dau vao gdy anh hudng xdu dén
moi truong trong khi giéi c¢6 dinh cac dau vao
khac va dau ra 1a mot chi tiéu day hiia hen gitp
cho nha san xuit, ngudi tiéu dung va nha lam
chinh sach c6 cin ct thuc tién dé c6 nhiing giai
phap va can thiép phu hgp nham dam bao hai
hoa qua trinh phat trién va bao vé mdi trudng.
Dua trén s6 liéu vé san xuat lia cua 199 ho tai
tinh An Giang dugc diéu tra nam 2014, két qua
tinh toan cho thdy hiéu qua ky thuat dinh
huéng dau ra trung binh ctia 10 hd 14 93,16% va
hiéu qua méi trudng la 77,70%. Hiéu qua méi
truong ludn nho hon so véi hiéu qua ky thuat
dinh huéng dau ra va hai chi tiéu hiéu qua nay
phan b6 doc 1ap nhau.
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