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Tir khoa:

hiéu qua k¥ thuat, hiéu qua moi
truong, nhitng dau vao c6 anh
hudng xau dén mai truong, nudi
tom

Hi¢u qua moi truong 1a mot trong nhirng khia canh quan
trong quyét dinh dén tinh bén viing cua cdc md hinh san xuat
néng nghiép. Do vy, viéc do luong chinh xéc chi s6 ndy bang
moé hinh kinh té lugng c6 vai trd quan trong trong dé xudt
chinh sach. Bai viét giéi thiéu do ludng hiéu qua mai truong
bang cach tiép can phan tich giéi han bién ngiu nhién
(Stochastic frontier analysis). Hiéu qua méi truong bang cach
tiép can san xuét bién ngau nhién phan anh kha ning giam cac
dau vao c6 anh hudng x4u dén moi trudng trong diéu kién dau
vao thong thudng va dau ra cd dinh. Bang cach sir dung b sd
liéu ctia 67 ndng ho nudi tém tham canh ving chuyén doi tinh
Kién Giang, két qua nghién ciru cho thay hi¢u qua méi truong
trung binh cua néng ho 1a 52,79%, cho théy néng ho van chua
str dung hiéu qua cac yéu t6 dau vao c6 anh huong xau dén
moi truong hay ndi cach khac nong ho co thé giam khoang
47,21% tong luong dau vao cac yéu tb thic an, thude va nhién
liéu. Két qua nghién ctru cling cho thay co su khac biét 16n vé
hiéu qua moi truong gitra cac nong hd nuodi tom trén dia ban
nghién ctlru.

ABSTRACT

Environmental efficiency is one of the key aspects that
determine the sustainability of agricultural production
models. Thus, accurate measurement of this indicator by
econometric model plays an important role in policy
recommendations. The paper introduces an approach to
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measure environmental efficiency by using the stochastic
frontier analysis (SFA). Environmental efficiency measured
by SFA method reflects the possibility of reducing
environmentally detrimental inputs while keeping normal
inputs and output constant. By using the data set of 67
intensive shrimp farmers in Kien Giang province, the results
show that the average environmental efficiency was 52.79%,
indicating that farmers have not used the environmentally

Keywords: detrimental inputs efficiently, or in other words the farmers
technical efficiency, could reduce about 47.21% of the total inputs feed, medicine
environmental efficiency, and fuel. The results also show that there was a significant

environmentally detrimental

. . . difference in environmental performance among shrimp
inputs, shrimp farming

farmers in the study sites.

1. Gié6i thiéu

Viét Nam 1a quéc gia trong diém vé san xuét néng ‘nghiép va dong gop to 16n trong dam
bao an ninh lvong thyc qudc gia ciing nhu thé gl(n cy thé hon 6,5 triéu tAn gao xuét khau m01
nam (GSO, 2013). Tuy nhién, theo nhiéu danh gia cho thay doi song clia ngudi dan san xuat
ndéng nghiép van con gip nhiéu kho khin, dic biét 1a ving ven bién (B. T. Nguyen, Lam, &
Thach, 2012; C. D. Nguyen, 2011). Tinh hinh bién d6i khi hau ngay cang nghiém trong (Carew-
Reid, 2008; Wassmann, Nguyen, Chu, & To, 2004) va su bat on dinh v€ thi truong, gia ban
thap trong khi gi vat tu tang cao lam cho viéc thay d6i mo hinh san xuat & cac nudc dang phat
trién dién ra nhu 13 mot hién twong tat yeu Dong bang song Curu Long (DBSCL) la mét trong
ba ddng bang chiu anh hudng ning né nhat boi bién doi khi hau. Trong thoi gian gan day nhiéu
ndng dan canh tac mé hinh IGa - tom & khu vic DPBSCL, dic biét 1a tinh Kién Giang da chuyén
d6i sang mo hinh nudi tém nham ky vong lgi nhuén cao hon. Tuy nhién, qua trinh chuyén do6i
yéu cau dau tu cao va sy chudn bi t6t vé mit k¥ thuat san xuat, do vay rui ro xay ra trong qua
trinh chuyén dbi 14 rat cao (MARD, 2014). Nhiing khia canh chinh ciia sy rai ro nay khong chi
don thuan vé mit kinh t& ma con lién quan dén van dé 6 nhiém méi truong do ngudi dan chua
c¢6 nhiéu k¥ thuat trong quan 1y, st dung két hop cac yéu t6 dau vao c6 anh huong xau dén moi
truong (environmentally detrimental inputs) nhu thtrc an, thude, nhién liéu, ....

Hi€u qua mo6i truong la mot trong nhiing khia canh quan trong quyét dinh dén tinh bén
viing clia cdc mo hinh san xuat nong nghi¢p. Nén nong nghi€p cta Viét Nam noi chung va
PBSCL néi riéng d trai qua mot thoi gian dai phat trién va c6 thé noi da dat dén gisi han trén
hay don gian hon la viéc gia tang dau vao s¢ khong con hi¢u qua trong gia tang nang suat san
xuat. Tuy nhién, nhidu néng dan van con san xuét theo kinh nghiém va thiéu kién thirc vé quan
1y nén thudng dan dén tinh trang kém hiéu qua hay sir dung qua mirc khuyen céo cac dau vao
c6 anh huong dén moi truong nhu phan, thude, nhién lidu, ... Theo nhiéu nghién ciru cho thay,
van dé lam dung néng duoc di giy anh hudng 16n dén méi trudng va strc khoe nguoi san xuét
cling nhu nguoi tiéu dung (Heong & Hardy, 2009; D. H. Nguyen & Tran, 1999).

Hiéu qua moi trudng 13 mot thuat ngir kha méi, duoc dé xuét sir dung trong thoi gian
gan day dé do luong thuc trang st dung cac dau vao c6 anh hudng xau dén moi truong nhu
nhién liéu, phan hoa hoc, thudc bao v¢ thuc vat, ... Thuat nglt nay dau tién dugc dé xuat boi
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Reinhard, Lovell, va Thijssen (1999) nham do ludng hiéu qua méi trudng cho mé hinh nuéi bo
sita. Do nhu cdu vé cc san pham sach va an toan ngay cang tang cing nhu tinh hinh 6 nhiém
moi truong s€ tré nén nghiém trong néu nhu lam dung néng duoc dlen ra trong mét thoi gian
dai, nhu cau do ludng hiéu qua moi trudng cua cac hoat dong san xuit ndng nghiép 13 rat can
thiét.

Theo két qua lugc khao tai liéu cho théy, hién ¢ Viét Nam n6i chung va khu vuc PBSCL
noi riéng van chua c6 nhiéu nghién ctru vé do luong hidu qua moi trudng, dic biét 13 cho linh
vuc thuy san. Mot s6 nghién ctru dién hinh vé do ludng hiéu qua méi trudng chi yéu tap trung
cho linh vuyc san xuét laa va trong tra (H. B. Nguyen, Takahashi, & Yabe, 2016; Vo, 2017; Vo
& Yabe, 2015; Vo, Nguyen, Takahashi, Kopp, & Yabe, 2018).

Dua trén két qua lugc khao, c6 hai cach tiép can chinh dugc str dung dé do luong hi¢u
qua moi truong 13 phuong phap phan tich vo boc dit liéu (DEA) va phan tich giéi han san xuét
bién ngau nhién (SFA). Do DEA 1a mét cach tiép can dya trén mo hinh tuyén tinh (mathematic
programming) va phi tham s (non-parametric) nén két qua uéc lugng hiéu qua khong thé tach
céc tac dong nhiéu trong khi d6 cach tiép can SFA dya trén mé hinh kinh té lugng nén c6 thé
khic phuc duoc nhuoc diém nay cua DEA (Vo & Yabe, 2015).

Bén canh hai cach tiép can DEA va SFA, mot s6 phuong phap do ludng hidu qua moi
truong hay tdc dong moi truong gidn don khac cling thuong dugce cac nha quan 1y &p dung nhu:

- Pi véi linh vuc méi trudng: dwa vao tong luong phat thai va luong phat thai chua
dugc xr Iy ra moi truong, ... (Luat bao vé moi truong, 2014).

7 - P4i voi linh vuc san xuit nong nghiép: so sanh don thuan téng lugng phan, thude hodc
tong luong nudce/hecta gitra cac hg/nhom hg, ... (Dang, Nguyen, & Nguyen, 2007; H. B. Nguyen
& Yabe, 2017).

Tuy nhién nhiig phuong phap do luong gian don nay chua xem xét dén mbi quan hé
gitta ddu vao va dau ra ctia qua trinh san xuét ciing nhu kha ning thay thé k¥ thuat bién giita
cac dau vao nén két qua danh gia thiéu tinh chinh xac (Billi, Canitano, & Quarto, 2007; Sharma,
Molden, & Cook, 2015). Tir nhitng 1y do nay, dé gbp phan gidi thidu phuong phap do ludong
méi c¢6 do tin cdy cao hon, bai viét tap trung trinh bay phuwong phap do luong hi¢u qua moi
truong bang cach tiép can SFA.

Xuét phat tir thyc trang trén, bai viét tap trung vao hai ndi dung chinh: thir nhat 13 gisi
thiéu co so ly thuyet cung nhu khung phén tich do luong hiéu qua moéi truong dé gitp nguoi
doc co6 thé hé théng hoa dugc phuong phap ciing nhu tién trinh thyc hién do luong. Thir hai la
ung dung phuong phap vao do luong hiéu qua méi truong cho trudng hop nudi trong thuy san,
cy thé 12 mé hinh nudi tdm thdm canh trén nén dat chuyén ddi tai tinh Kién Giang dé giip nguoi
doc c6 thé dé dang hé théng héa va ing dung cho cac truong hop nghién ctru khac vé do luong
hiéu qua mai truong.

2. Phwong phap nghién ctru

2.1. Co 56 Iy thuyét do lwong higu qud méi truong

Pittman (1983) dugc xem la nguoi dau tién quan tam Ve van dé moi truong khi udce
luong hiéu qua cua hoat ddng san xuét théng qua nghién ctru vé “So sdnh nang sudt san xudt
da khia canh ciing véi nhitng dau ra khéng mong doi (Multilateral Productivity Comparisons
with Undesirable Outputs)”. Trong nghién ctru nay tac gia xem xét khia canh moi truong 1a mot
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dau ra khong mong doi cua hoat dong san xuét. Tac gia di phat trién thém tir thuét ngit “Chi s6
san xudt da khi canh translog (translog multilateral productivity index)” cua Caves,
Christensen, va Diewert (1982). Chi s6 hiéu qua ndy xem xét van dé 6 nhiém thong qua hai dau
ra khong mong doi 1a 6 nhlem nuéce va 6 nhiém khoéng khi tir hoat dong san xuat. Nghién ctru
dinh nghia chi s6 hiéu qua vé méi truong 1a kha nang tang/giam cua dau ra mong doi va
giam/tang cua dau ra khong mong doi. Két qua tir nghién ctru da dong vai trd quan trong cho
hoach dinh chinh sach trong béi canh dénh ddi gitra dau ra mong doi va dau ra khdng mong
doi. Tuy nhién, do luong dau ra khong mong doi 1a mot cong viéc khé khan, dac biét trong hoat
dong san xuat nong nghiép.

Fare, Grosskopf, Lovell, va Pasurka (1989) da dé xuét mot thuat ngit tam dich 1a “chi
s6 hidu qua san xuét hy-péc-pon cdi tién (enhanced hyperbolic productive efficiency measure) ™.
Thuét nglr ndy xem xet dong thoi su khac biét vé kha nang tang dau ra mong doi tbi da, kha
ning giam dau ra _khong mong doi t6i da va cung luc giam cac yéu t6 dau vao. Tuy nhién,
nghién ctru nay dé xuat phuong phap do luong bang DEA nén khong thé tach cac tic dong
nhiéu ra khoi viéc do luong hiéu qua san xuét. Thém vao do, do luong dau ra khong mong doi
1a mot cong viée kho khin cho hoat dong san xut néng nghiép.

Tt nhitng han ché trén, Reinhard va cong su (1999) da xem xét van dé moi truong ¢
khia canh dau vao cta hoat dong san xuat gom (¢.g., phan dam, phén lan va nhién liéu) dé tur
d6 do luong hi¢u qua moi truong. Do céac dau vao ¢ anh huong dén moi trudng nhu phan bon
hoéa hoc, thuéc trir sau, nhién liéu, ... c6 mdi quan hé mat thiét voi dau ra khong mong doi (6
nh1em) nén t6i thiéu hoa dau ra khong mong doi c6 thé duoc thuc hi¢n théng qua t6i thiéu hoa
cac dau vao c6 anh huong dén méi truong. Nhu Vay, thong qua chi s6 hiéu qua moi truong ta
c6 thé thay duoc mirc d6 lam dung hay kha nang giam cac dau vao c6 anh huong xau dén méi
truong, trong diéu kién dau ra va cac dau vao khac cb dinh. Nhu vay dé tinh duoc hiéu qua moi
truong thi trudce tién ta phai tinh duge hiéu qua ky thuat dinh hudéng dau ra. Hiéu qua moi truong
vé mat phuong phap ude lugng gan gidng vé6i hidu qua k¥ thuat dinh hudng dau vao nhung
khac ¢ diém 1a hiéu qua moi trudng chi xem xét mire khong hiéu qua cta céc yéu gdy anh huong
xau dén moi truong. Hidu qua moi truong duge mo ta cy thé bang Hinh 1 va 2.

Gia str ¢6 hai yéu t6 dau vao X (dau vao thong thuong) va Z (d4u vao c6 anh huong dén
mdi trudng). Nhu vay, ham san xut gi61 han ngau nhién c6 thé dugc ude lugng va thé hién
thong qua OXrRZr. Nong ho R 1a diém quan sat thuc té, san xudt dau ra & Yr bang cach st
dung d4u vao Xg va Zr. ABCR la mit phang dang lwong hay néi cach khac 1a véi moi cach két
hop dau vao sé& cho ra cting mot muc san luong va nong hd R ciing thuéc mat phang nay. Theo
két qua Hinh 2, chung ta ciing c6 thé dé dang do luong hi¢u qua ky thuat dinh huéng dau ra va
hiéu qua ky thuat dinh hudng dau vao, lan lugt vai ty 16 |0Yg|/|0Ys| va |YRBI/|YRRI.
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Hinh 1. M6 phong do luong hi¢u qua méi truong bz‘ing khong gian ba chiéu
Ngudn: Vo, Yabe, Nguyen, va Huynh (2015)
Tir mit phang ABCR nay, dé d& hiéu ching ta cé thé chuyén sang khong gian hai
chiéu nhu Hinh 2.

F'N
X

Xr b

NY

o 7= Ze Zn
Hinh 2. M6 phong mit cit dang lwong ABCR
Nguon: Vo va cong su (2015)
Tir Hinh 2, ta c6 the d& dang nhan thay higu qua moi truong s& duoc phan énh thdng
quaty 1¢ |0Zr|/10Zg| do ndng ho R va ndng hd C c6 cung luong dau ra nhung mirc do sir dung

cac yéu té anh huong x4u dén moi truong (Z) 1a khac nhau nén nong ho R co thé giam maot
luong ZxZ5.
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2.2. Khung phén tich do lwong hiéu quda moi truong

Gia su nong ho su dung 02 nhom dau vao (X va Z) dé san xuat mot dau raY (YER,),
trong d6 X (X € R,) 1a cac dau vao thong thuong (conventlonal inputs) nhu vén, lao dong,
gidng,... vaZ (Z € R,) 1a nhimg dau vao anh hudéng xau dén méi truong nhu thire an, thude
khang sinh va nhién liéu, thude bao vé thuc vat va phan bon héa hoc. Tuy vao cac hoat dong
san xudt khac nhau ma nghién ctru ing dung co thé tap trung vao nhitng dau vao anh hudng
dén moi truong khac nhau. Nhu vay, ham gi6i han san xuit ngdu nhién dugc viét bing phuong
trinh tdng quat nhu sau:

Y = f(Xi, Zi, B, a, 6)exp(v; — uy;) (1)

Trong nghién ctru hiéu qua méi truong s& str dung cong thirc ham san xuét gidi han ngiu
nhién (1) duoc viét lai dudi dang translog theo phuong trinh (2) sau:

LnY; = [y + z BrlnX; + Z aminZ,, (2)

ZZZﬁknlnXklnX + Zzamhan Inz,
+ZZ6kmlnXkan +v; —

Dé c6 thé do ludng hidu qua méi truong, Reinhard va cong sy (1999); Reinhard, Lovell,
va Thijssen (2000) cho u; bang 0 voi 1y do 1a sau khi mot néng h cat giam tat ca cac dau vao
xau cling s& dat dugc hiéu qua ky thuat. Su cat giam cac dau vao xau dugc thé hién thong qua
viéc thay thé tit ca cac dau vao xau Zim trong phuong trinh (8) bang ®Zim, trong d6 @ 1 hiéu
qua mdi truong hay EE; = &;. Nhu vay, sau khi cho u; = 0 va thé Zin bang @Zim trong phuong
trinh (2), ta co:

LnY; = [, + Z BrInX; +Z aApIndZ,,

+1/, Z z BinlnXylnX, + 1/, Z Z U IO Z INDZ,,
+ Z z Som X, IN®Z,, + v;

Do hiu qua mo6i truong phan anh kha nang giam cac dau vao x4u trong diéu kién cac
dau vao thong thuong khac va dau ra cb dinh. Diéu nay ngu y rang phuong trinh (2) va phuong
trinh (3) bang nhau. Cho hai phuong trinh bang nhau ta thu duoc phuong trinh (4) sau:

z apIndz, — Z anpinZ, (4)
m
1/222 amhlnCDZ lnCDZh 1/222 amhan anh
4 Z Z S InX INDZ,, Z Z S InXInZ,y, +1; = 0
m

(3)
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Luru §: In®; = In;Zig, — InZigy = In (222 = InEE,

Vi vai phép bién ddi don gian ctia phurong trinh (4) ta thu dwoc phuong trinh bac 2 (5) sau
ai(lnEEi)z + bl(lnEEl) + u; = 0 (5)

Trong dé a; = 1/2 Zm Zh amnVa; # 0;

b; = Zm am + 1/2 Zm Zh amh(lnzm + anh) + Zk Zm Opm Xy

Nhu vay, nghiém cua phuong trinh bac 2 (5) chinh la hiéu qua méi truong. Nghiém caa

phuong trinh (5) nhu sau:
’ 6
_bi i bLZ - 4aiui ( )

Zai )

EE; = exp(

Phuong trinh (6) cho thiy c6 hai nghiém ton tai trong khi d6 mdi nong ho chi ¢6 01 chi
s6 hiéu qua méi truong. Theo Reinhard va cong su (1999); Reinhard va cong su (2000);
Reinhard va Thijssen (2000), do néng ho dat hiéu qua k¥ thuat (u; = 0) thi phai dat hiéu qua
mdi truong nén cac tac gia chi 1ay nghiém +v ciia phwong trinh (6) trong do luong hiéu qua moi
truong. Nhu vay, cong thuc tinh hi¢u qua méi truong cho ting ndng ho nhu sau:

7
_bi + ’blz —4al-ul- ( )

EE; = exp( )
Zai

2.3. Thu thip va phén tich so ligu

S6 liéu nghién ctru dugc thu thap tai bon huyén cua tinh Kién Giang gém An Minh, An
Bién, U Minh Thugng va Vinh Thuan. Day la bon huyén c6 dién tich chuyén ddi mé hinh san
xuat nong nghiép cao, cy thé 1 tir md hinh liia tdm sang tom tham canh. Pi tugng nghién ciru
1a nhitng néng ho nudi tom thadm canh di thyc hién chuyén doi tir mo hinh Ia - tom. Dé thuc
hién thu thap s6 liéu, nghién ctru d3 tién hanh thao luan véi Phong Nong nghiép cac huyén trong
dia ban nghién ctru dé ldy danh sach cac nong dan da chuyén d6i mé hinh. Sau d6, nhom nghién
ctru tiép tuc 1am viéc voi cac can bd nong nghiép cap xa dé nho hd tro dan dudng phong van
cac nong ho co tén trong danh sach. Tong mau cho nghién ctru 1a 67 ho, day cling co the dugc
xem la tong thé cua nghién ctru vi chi con mot sb rat it ho khong thé tlep can duoc do Vang nha
va 1y do tam 1y khong cho nguoi la phong van.

Pé thuc hién phan tich sd liéu, nghién ctru sir dung phan mém Stata® 12.
3. Két qua va thio luin
3.1. M6 hinh vng dung

Dua trén két qua diéu tra cling nhu lugc khéo tai li€u, nghién ctru xéac dinh céc yéu t
dau vao cua qua trinh nudi tom gém 03 bién c6 anh hudng dén moi trudng 1a thire an (Z1), thuode
(Z2) vanhién liéu (Z3) va 02 bién dau vao thong thuong la giong (X1) va lao dong (X2). Nhu vay
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dé cu thé hoa phuong phap phan tich va tang tinh img dung cho ngudi doc, bai viét sé gidi thidu
chi tiét vé qua trinh udc lugng hi¢u qua mdi truong trong truong hop co6 5 yéu to dau vao, gom
ba yé€u to c6 anh huong xau dén moi truong va hai yéu té6 dau vao thong thuong nhu sau:
Ham san xuét bién ngau nhién translog cia md hinh nuéi tém véi 02 dau vao thong
thuong va 03 dau vao c6 anh huong Xau dén moi truong dwoc viét lai nhu sau:
LnYl = :BO + ,BllnXl + ,lean + allnzl + azanZ + a3an3
+ 1/, BuiinXyinXy + /5 BoainX,inX, + /5 ayyinZy InZ,
+ 1/2 azzanZZnZZ + 1/2 a33an3an3 + ﬁlzlnxllan (8)
+ 61 InX InZ, + 61,InXInZ, + 613InX InZ5 + §,1InX,InZ,
+ 05, InX5InZ, + 853InX,InZs + 631InZInZ, + 63,InZInZ;
+ 5411712217123 + vi - Ui
Luu y: Tong sb bién két hop caa cac bién doc lap duoc sir dung trong ham translog dugc
tinh theo céng thirc sau: N = @
vay, trong truong hop nay, tong sé két hop 1a N =

trong d6 k 1a sb bién doc 1ap va N 1a tong s6 két hgp. Nhu
5(5+3) — 20

~ Nhu vay hiéu qua méi truong (kha nang giam thic an, thudc va nhién ligu) duoc tinh
bang cach thay thé Z1, Z>va Zs lan luot bang @71, &7, va ®Z3 va cho u; = 0, két qua ta duoc
LnY; = By + f1InX; + BoInX, + a1In®PZ, + a,In®Z, + azindZ;
+ 1/, BiainXyinXy + 1/ By nX,nX, + 1/, a4y In®Z, indZ,
+ 1/, In®Z,In®Z, + 1/, a33in®ZsIn®Z5 + fy,yInX, InX, )
+ 6. X1 In®PZ, + 61, InX 1 In®PZ, + §3InX,InPZ,

+ 0,1 InX,In@Z; + 65, InX, InPZ, + §53InX, InPZ5
+ 5311n¢lenQ§Z2 + 5321n¢len¢Z3 + 641ln¢Z2 ln(DZ3 + v;

Cho (8) va (9) bang nhau ta c6

(a1 In®Z; — ayInZ;) + (a,In®@Z, — aylnZ,) + (a3ln®Zs; — aszlnZs)
+ (1/, ey n@z,In0z, — 1/, ay,1nz,Inz;)
+ (1/, azon®Z,in®z, — 1/, ay,inz,nz,)
+ (1/2 a33InPZ3Ind7Z; — 1/2 as3lnZsinZs)
+ (611 InX1In®Z; — §;1InX InZ;)

+ (6,InXIn®Z, — 6,,InX,InZ,)

+ (013InX In®Z5 — §13InX InZ3)

+ (851 InX,In®Z; — 6,,InX,InZ;)

+ (852InX,IndZ, — 6,,InX,InZ,)

+ (6,3InX,IndZ5 — 555InX,InZs)

+ (831 InDPZ InPZ, — 531InZ1InZ,)

+ (032In®PZ, In®PZ5 — §5,InZ,InZ3)

+ (641 INPZ,InPZ5 — 541InZ5InZ3) +u; =0

Bang mot s6 phép tinh toan logarit va bién doi ta dugc

(10)
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aInEE; + a,InEE; + azInEE;
+ [1/2 a1 (InEE;))? + 1/2 a1, InEE;(InZ; + InZ,)|
+ [1/2 a,,(INEE;)? + 1/2 @y InEE;(InZ, + InZ,)]
+ [1/2 as3(INEE;)? + 1/2 as3InEE;(InZ3 + InZs)]
+ 8,1 InX,INEE; + 8,,InX,InEE; + 815InX, InEE,
+ 621X, INEE; + 8,,InX,INEE; + §,3InX,InEE;
+ [831(INEE;)? + 65,InEE;(InZ; + InZ,)]
+ [83,(INEE;)? + 83,InEE;(InZ; + InZ3)]
+ [641(lnEEi)2 + 64llnEEi(anZ + an3)] + ul' = 0

(11)

Tur phuong trinh (11), ta duoc

(/5 ans + /5 az + 1/5 a3 + 831 + 855 + 641) INEED? + [y +
a, + 1/2 a,(InZ, + InZ)) + 1/2 a,,(InZ, + InZ,) + 1/2 as3(InZ5 + (12)
631(ln21 + anZ) + 632(ln21 + an3) + 541(ln22 + an3)]lnEEl + u,l' = 0

Nhu vay hiéu qua méi truong duogc tinh bang cong thirc sau:

_bi + /blz - 4-al-ul-

Zai

EE; = exp( (13)

)
Véi a; = 1/2 a1 + 1/2 ayp + 1/2 33 + 531 +532 +64.1 Vai # 0,

b;=a; +a,+ 1/2 a;,(InZ; + InZ;) + 1/2 a,,(InZ, + InZ,) + 1/2 a33(InZs + InZs)

3.2. Ubc lrong hi¢u qudi méi truwong

De udc lugng duge hi¢u qua m01 truong hay kha nang glam cac yeu t6 dau vao co anh
huong xau dén moi trudng, trude hét can ude luong ham san xuit bién dé mé ta cong nghé san
Xuit ctia néng ho nudi tom. Théng ké mo ta vé dau vao va dau ra cia md hinh nudi tom duge
str dung dé ude lugng ham san xuat translog dugc trinh bay ¢ Bang 1 sau:

Bang 1

Dau vao va dau ra ctia mo hinh tdom chuyén doi

Tiéuchi Ky hi¢u Pon vi Trung binh Léch chuin Nhé nhit Lén nhit
Ning suat! Y Kg/ha/vu 3.807,96 4.545,23 75 2272727

1 Bién dau ra ctia qua trinh san xudt trong nghién ctru nay 1 ning sudt tdm trung binh cho 01 ha/vu/nam. Cac dau
ra khéac trong qua trinh san xuit s& khong dugce xem xét trong nghién ctru nay do murc do rat it va muc tiéu chinh
cua nong ho 1a tdbm nén cac déu ra khac nhu cé, cua c6 thé goi la két qua cua sy may min do thién nhién vu dai,
khong phan anh dugc cong nghé san xuét clia nong ho.
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Thire in? Z: Kg/ha/vu 3.3442,10 29.169,10 2.857,14 100.000
Thube Z,  Nganhaiu  15.738,22 26.776,53 113,39  147.058,8
Nhién liéu Zs  Nganhaivu  19.548,33 24.246,55 1.214,29 130.400
Gibng X Con/haivy  449.86420  580.522,20 100.000  3.000.000
Lao dong X Ngay/ha 132,78 139,99 9,56 717,65

Nguon: Két qua diéu tra nam 2017, n=67

Két qua Bang 1 cho thay cac chi tiéu vé dau vao va dau ra trong dia ban nghién ctru co
mirc d6 bién thién kha 16n. Su bién dong 16n nay 13 do anh huéng cia diu kién san xudt, muc
d6 tham canh khac nhau, trinh d6 quan 1y va ngudn con gidng cia cac néng hd khac nhau nén
muc d9 thanh cong cling nhu that bai 1a khac nhau. Sy bién thién 16n nay da 1am cho céc tham
s6 dugc ude luong trong mo hinh SFA bang phuong phép udc luong hop ly t6i da (MLE) it c6
¥ nghia. Dua trén két qua kiém dinh log-likelihood (LR test), ham san xut bién ngiu nhién
translog duoc chap nhan. Két qua udc lugng ham san xuét bién ngau nhién translog duoc trinh
bay trong Bang 2 sau.

Bang 2
U'éc lwgng ham san xuat bién ngau nhién translog baing MLE
MLE MLE
Bién ddc 1ap Hé s6 gbc Sai s Bién dc 1ap Hé s6 gbc Sai s
chuin chuin
InZ; 0,265 2,391 (InZz2InZy)/2 0.055 0.065
InZ; 1,420 0,886 InZzInZ3 0.034 0.064
InZ3 -0,021 1,651 InZ2InX1 -0.130 0.099
InX -9,973™ 2,930 InZzInX> 0.028 0.066
InXz 3,523™ 1,164 (InZzInZs)/2 0.088 0.157
(InZ1InZy)/2 -0,147 0,280 InZ3InX -0.196 0.164
InZ1InZ, -0,052 0,077 InZ3InX: 0.093 0.096
InZiInZ3 0,093 0,082 (InX1InX1)/2 1.011™ 0.286
InZ1InX4 0,128 0,167 InX1InXz -0.263" 0.128
InZ1InX> -0,040 0,116 (InX2InX3)/2 -0.137 0.177
A 1,357 0,259 Wald x? value 229.16

Log Likelihood -55,569

Nguon: S6 liéu diéu tra nam 2017, n=67

Tir két qua cac tham sb ude lugng & Bang 2 va ap dung cong thtrc (7) trong trudng hop
tong quat hay cong thire (13) trong tmong hop mo hinh c6 5 yeu t6 dau vao, trong d6 ¢ 3 yéu
t6 dugc xem 13 c6 anh hudng xdu dén mai truong (thirc in, thude va nhién lidu) ta co thé tinh
duoc hiéu qua moi truong ctia cac néng ho nudi tdm. Pé nguoi doc co thé dé theo ddi va sir
dung céac cong thuc trén, két qua udce luong hiéu qua ky thuat va hiéu qua méi truong cia 10
ndéng ho dau tién trong diy sé liéu duge trinh bay chung véi két qua tong hop vé ude luong
hiéu qua méi trudng cho néng hd nudi tdom tham canh ving chuyén doi tinh Kién Giang, két

2 Theo Le va Ong (2010) thi cic nha méy san xuét thirc &n déu theo tiéu chuén ctia Bo dua ra theo timg giai doan
phat trién cua tom, moi nha may thirc dn ¢6 6 - 8 loai thirc an, trong d6 d6 dam dao dong tir 36 - 42% sy dao dong
nay khong dang ké nén bien so thirc an dugc xem nhu khac biét khong co6 y nghia giira cac loai.



138  Nguyén Thay Trang va cong su. 7ap chi Khoa hoc Pai hoc M Thanh phé Ho Chi Minh, 14(1), 128-141

qua 1an luot dugce trinh bay & Bang 3 va 4 sau:

Bang 3
Két qua ude lugng hiéu qua k§ thut va moi trudng ctia mdi nong hod
Ho Ui TE Hang EEi Hang
1 0,302604 75,60 2 53,44 3
2 0,683856 53,10 9 23,84 8
3 0,577700 58,72 7 52,94 4
4 1,814863 17,30 10 10,81 10
5 0,571822 59,04 6 20,68 9
6 0,413587 68,36 4 49,47 6
7 0,225242 81,07 1 72,35 2
8 0,419349 68,00 5 52,87 5
9 0,620909 56,38 8 32,70 7
10 0,338571 73,19 3 77,64 1
Trung binh 61,07 42,12

Nguén: S6 liéu diéu tra nam 2017, n=67

Luwu y: Ui 13 sai s6 thé hién sy khong hiéu qua vé k¥ thuat dinh huéng dau ra, la két qua
cuia md hinh san xuat bién ngau nhién; TE; = exp(—u;) 13 hiéu qua k¥ thuét dinh hudéng dau
ra, dugc tinh theo cong thic (2); EEila hi¢u qua méi trudong cua tung hd dugce tinh dya vao
cong thirc (7) hodc (13) va két qua cua Bang 1 va Bang 2.

Tir két qua Bang 3 cho thay hiéu qua méi trudng s& luén nho hon hiéu qua k¥ thuat dinh
hudng du ra va hai loai hiéu qua phan bd doc 1ap nhau. Hi¢u k¥ thuat dinh hudng dau ra trung
binh ctia 10 ho 13 61,07%, c6 nghia 1a & mirc ddu vao hién tai nong ho co thé ting thém duogc
khoang 39% dau ra. Hiéu qua moi truong trung binh ctia 10 ho 1a 42,12%, két qua nay cho thy
néng ho ¢ thé giam dugc khoang 58% tong dau vao la thire in, thude va nhién liéu ma vén giit
duoc mirc dau ra hién tai.

Két qua udc luong Bang 4 cho thay hidu qua moi truong trung binh cua nong hd nuoi
tom vung chuyen d6i tinh Kién Giang la 52,79%, két qua nay cho thay nong ho co thé giam dén
47,21% lwong dau vao c6 anh huéng xau dén méi truong gbm thire in, thude va nhién liéu. Két
quéa nghién ctru ciing cho thay co sy khac biét 1on vé hiéu qua méi trudng giira cac nong ho
trong dia ban nghién ciru. Sy khac biét 16n nay mét phan do mé hinh méi chuyén doi nén nong
ho sir dung chua hiéu qua cac yéu td dau vao va mirc d6 tham canh khéc nhau gitra cac ho nén
sy dau tu cling con khac biét 1on. Thém vao d6, do 1a mé hinh méi nén muc d6 thanh cong ciing
nhu rui ro gitra cac hg cling c6 su khac biét 16n.

Bang 4
Két qua tong hop udc luong hiéu qua moi truong ciia ndng hd nudi tdm
Hiéu qui méi truong (%) Tan suat  Phan trim (%) % tich lity
>90 0 0,00 0
80-90 3 4,48 4,48
70-80 10 14,93 19,41

60-70 8 11,94 31,35
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50-60 21 31,34 62,69
40-50 10 14,93 77,62
30-40 4 5,97 83,59
20-30 4 5,97 89,56
10-20 7 10,44 100
<10 0 0,00 100
Trung binh 52,79
Nhé nhit 10,50
Lén nhét 88,23

Nguon: Két qua phén tich dir liéu ctia nhém nghién ciru
4. Két luan

Do ludng hidu qua moi truong bang cach sir dung phuong phap tiép can SFA 1a mot
viéc 1am can thiét trong thoi gian téi do nhu ciu vé san pham sach, an toan va tinh bén viing vé
moi trudng ngay cang ting. Hiéu qua moi trudng s& gop phan phan anh mirc d6 giam thiéu cac
yéu t6 dau vao c6 anh huong xau dén mai trudng trong didu kién dau vao khac va dau ra khong
thay d6i. Két qua nghien ctru cho thay hiéu qua moéi trudng trung binh cua md hinh nudi tdm
thdm canh vung chuyen d6i tinh Kién Glang 14 52,79, cho thay nong ho van chua str dung hiéu
quéa cac yéu té dau vao co anh huong xau den moi trudng hay no6i cach khac nong ho co thé
giam khoang 47,21% tong luong dau vao cac yéu tb thic an, thude va nhién liéu. Két qua nghién
ctru ciing cho thiy c6 sy khac biét 16n vé hiéu qua méi trudng giita cac ndong ho nudi tom trong
dia ban.
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