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Toém tat:

Ha Nogi la mot trong nhitng dia phirong ¢é quy mé dan lon 16n nhdt ca nude. Béphdt trién
chan nudi lon bén vwng, ngoal viéc nang cao hiéu qua ky thudt thi giam thleu 6 nhiém moz
trueong ciing la mot van dé quan trong. Bang phwong phdp diéu tra phong van va thu thip mau
nwoc thai chan nuoz tir 70 co s6, dp dung phwong phdp phén tich dwong bao dit liéu véi dau
ra khong mong muon (phat thai Ni to), nghién cuu nay do lwong hiéu qua ky thudt véi dau ra
khong mong muon tai cdc co s¢ chan nudi lon trén dia ban thanh phé. Két qud nghién ciru cho
thay diém phl hiéu qua ky thuat la 1,25, nghza la phat thdi Ni to ¢é thé giam di 25% ma khong
lam thay déi san heong va cdc dau vao Két qua mé hinh hoi quy Tobit chi ra cdc yéu té anh
hu'ang dén hzeu qud ky thudt bao gom loai cong trinh xir Iy chdt thai, hiéu qua xir Iy, dién tich
ddt dai va tong lwong thdi hang ngay.

Tir khoa: Chin nudi lon, dau ra khong mong mudn, hidu qua k¥ thuat, phan tich dudng bao
dir liu

JEL Code: D24

Measurement of technical efficiency with undesirable output of fattening pig production in
Hanoi

Abstract:

Hanoi is one of the areas with the highest pig population in Vietnam. For sustainable
development in pig production, improving technical efficiency and minimizing environmental
pollution is necessary. By surveying 70 pig farms and collecting wastewater samples from
farms waste treatment plants, applying the data envelopment analysis with undesirable output
(nitrogen emissions), this study measures the technical efficiency of farms with undesirable
output. The results reveal that the average technical inefficiency score of the farms is 1.25,
meaning that nitrogen emissions can be reduced by 25% without affecting other inputs and
output. The Tobit model results show that the determinants influencing technical efficiency
include the type of waste treatment plants, treatment efficiency, land area, and daily wastewater
volume.

Keywords: Pig production, undesirable output, technical efficiency, data envelopment analysis
JEL Code: D24
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1. Pat van dé

Chan nudi lon 1a mot nganh then chét trong linh vic ndng nghiép, dong gop 62% tong lugng thit tiéu
thy tai Viét Nam (Tong cuc thong ké, 2023). Tuy nhién di kém véi nhimg loi ich ma né dem lai 1a van d&
6 nhim mai truong nhu mui héi (Nguyén Thanh Trung & cong sw, 2022), 6 nhidm dat, nudc mit va nude
ngz‘im (Cao Truong Son & cong sy, 2011; Cao & cong sy, 2021) va cac mam bénh (Huong & cdng su, 2014).

Theo s6 liéu khao sat ctia Bo nong nghiép va phat trién néng thon (2023), bién phap xir 1y chét thai dugc
cac co so chian nudi lon sir dung phd bién nhét 1a cong trinh khi sinh hoc chiém 49%; bén canh d6 1a 1 phan
hitu co chiém 14,6%, cac hinh thire khac chiém 7%; con 28,9% chét thai lon khong duogc xtr Iy ma xa théng
truc tiép ra moi trudng. Mic du cong trinh khi sinh hoc 1a mét giai phap dugc khuyén khich 4p dung trong
thoi gian qua, nong do cac chat 6 nhidm trong nudc thai dau ra van con kha cao, vuot tiéu chuan cho phép
theo QCVN 62 (B6 tai nguyén va moi truong, 2016).

Ha Noi 1a mot trong s6 cac dia phuong c6 dan Ign 16n nhét ca nude véi 1.097.094 con (Téng cuc théng
ké, 2023), chan nuoi lon dong vai trd quan trong cai thién sinh ké va thu nhap ctia nong ho. Tuy nhién, viéc
phat trién nhanh chéng linh vye chin nuéi da dan dén 6 nhidém méi truong nghiém trong trén dia ban thanh
phd (Huong & cong sy, 2021). Vi vay, dé phat trién chan nudi lon bén viing, bén canh viéc nang cao hiéu
qua san xuat thi viéc giam phat thai, bio vé moi truong ciing 1a mot trong nhitng van dé birc thiét tai cac co
s& chan nu6i lon tai Ha Noi.

Nghién ctru nay dugc thuc hién nham danh gia hiéu qua k¥ thuat v6i dau ra khong mong mudn 1a phat
thai Ni to va cac yéu to anh hudng tai cac co so chan nudi lon trén dia ban thanh phd Ha Noi. Két qua cua
nghién ctru gop phan dé xudt cac giai phap phat trién chian nudi lon bén ving trén dia ban thanh ph.

2. Téng quan nghién ctru

2.1. Hiéu qud ky thugt

Fére & cong su (2013) gidi thi¢u khai niém hiéu qua ky thuat dé do luong kha nang mot co so san Xuét
lwong dau ra 16n nhat tir tap hop cac dau vao hién c6 hodc kha ning téi thiéu hoa lwong dau vao trong khi
van giit nguyén luong dau ra.

Nghién cuu cua Huong & cong su (2023), Ly & cong su (2016) va Jabbar & Akter (2008) chi ra hi¢u
qua k¥ thuat trong chin nuéi lon ¢ Viét Nam 1an luot 12 65,7%, 80,4% va 73%. Cac yéu t6 anh huong dén
hiéu qua k¥ thuat trong chan nudi lgn ¢ Viét Nam bao gém khoi lwong lon Xuét chuéng, thoi gian nudi, kinh
nghiém va trinh d6 hoc vén cua chu ho, sé thanh vién gia dinh tham gia vao cong viéc chan nudi lgn, thu
nhap tir chan nudi lon, tiép cén tin dung va thu y (Ly & cong su, 2016), loai thirc dn chin nudi, ngudn gbc
dat dai, thoi gian vd béo, dién tich san va ti 1& lon con ma ho tu dé gidong (Huong & cong su , 2023).

2.2. Hiéu qud kj thudt véi dau ra khong mong muén

Phat thai trong chan nudi lon 1a khong thé tranh khoi. Viéc do luong hiéu qua k§ thuat theo cach truyén
thong str dung cac dau vao thong thudng (thie an, con giéng, lao dong, khau hao tai san ¢ dinh va cac chi
phi bién d6i khac) va dau ra thong thuong (khéi lugng lon hoi) ¢ thé bo qua van dé vé phat thai chin nuoi.
Faere & cong su (1989) va Seiford & Zhu (2002) chi ra rang khi tinh toan hiéu qua k¥ thuat ma khong xem
xét dén dau ra khong mong mudn 1am cho diém hiéu qua k§ thuat bi thién léch.

Reinhard & cong sy (2000) va Faere & cong sy (1989) phat trién k¥ thuat do luong hi€u qua ky thuat voi
d4u ra khong mong mudn, theo d6 dau ra khong mong mudn s& duoc cit giam, trong khi cac diu ra mong
mudn s& duoc giir nguyén Nghién ciru ctia Lansink & Reinhard (2004) chi ra ring céc trang trai chan nudi
lon & Ha Lan c6 thé cit giam phat thai Phét pho va NH3 14% ma khong lam anh hu’ong toi san luorng Céc
yéu t6 anh huomg dén hiéu qua k¥ thuat & cac trang trai d6 bao gém k¥ thuat cho an, nguon gbc con gidng va
hé thong chudng trai. Nghién ctru ctia Tran Van Quan & cong sur (2019) ciing chi ra rang khi bo sung thém
phat thai Ni to 14 dau ra khong mong mudn thi hidu qua k¥ thuét cta cac ho chan nudi lon & Hai Duong thip
hon so voi hiéu quéa ki thuat thong thuong. Didu dang chua y trong nghién ctru nay 1a lugng Ni to phat thai
duoc tinh toan duya trén tai liéu thir cap, chua xem xét dén kha ning xir 1y chat thai cta cac ho 1a khac nhau
nén hiéu qua k¥ thuat voi dau ra khong mong mudn duge tinh toan chua chinh xac.

Céc nghién ciru trude day vé hidu qua k§ thuat véi dau ra khong mong mudn trong chin nudi lon thuong
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duoc tién hanh tai cac nudc phat trién nhu Dan Mach, Ha Lan hay Dai Loan, trong khi hau nhu chua c6
nghién ctru ndo dugce thuc hién & qubc gia dang phat trién nhu Viét Nam, noi ma van dé 6 nhiém moéi trudng
trong chian nudi dang trd nén nghiém trong. Nghién ctru nay duoc thuc hién nham do luong hiéu qua ky thuat
v6i ddu ra khong mong muén 1a phat thai Ni to va phan tich cac yéu td anh huong trong chian nudi lon tai
thanh phd Ha Noi, mot trong nhiing dia phuwong c6 linh vuc chan nudi lon phat trién tai Viét Nam.

3. Phuong phap nghién ciu

3.1. Chon diém va mdu nghién ciru

V6i quy md dan lon 1a 1.097.094 con, Ha Noi 1a mot trong nhiing dia phuong ¢6 s6 dau lon 16n nhat ca
nuée (Téng cuc thdng ké, 2023). Theo s6 lidu thong ké cua sé Nong nghiép va Phat trién néng thon Ha Noi,
tinh dén thang 12 nam 2023, trén dia ban Ha Noi ¢6 118 trang trai quy mo 16n, 719 trang trai quy mo vira,
1518 trang trai quy mo nho va 43.256 nong h¢ chan nu6i lgn.

S6 liéu so cdp dugc thu thap thong qua phong van chu co s& chin nudi bang bang hoéi. Tai mdi co sé chin
nudi, sau khi phong van, ching t6i thu thap 02 mau nude thai (01 mau trude khi chay vao cong trinh xtr Iy
chat thai va 01 mau chay ra tir cong trinh xir 1y chat thai). Muc dich ciia viéc 1y 02 mau tai mdi co so 1a
dé do luong kha nang xir Iy Ni to ciia cong trinh xir Iy chat thai. Kha ning xur 1y Ni to cua cong trinh xtr Iy
duoc tinh toan theo cong thirc sau:

X = TNtru('yc - TNsau % 100%
TNtTu'o'c

Trong d6 XL 1a kha nang xur ly N1 to ctia cong trinh xir Iy chat thai (%); T N, 12 ndng d6 Ni to trong nudc
thai truge xu ly (mg/l); TN, la nong do Ni to trong nude thai sau khi xir Iy (mg/l)

Luong Ni to phat thai cho 1 ltra lon dugc tinh toan nhu sau:
IN,=SL*TN, ..%(100- XL)

vong doi

Trong do, TN, 1a lugng phat thai Ni to trong 1 ltra 1gn (kg); SL s6 lugng lon xuét chudng/ltra (con); TN on

;12 lugng phat thal Ni to co trong chat thai chin nudi theo vong doi 1 con lon thit (kg). T Nm 200 HOC tmh
la 4,3kg Ni to/con lon xuat chudng (tuong tmg véi khoang thoi gian nudi 1a 180 ngay). Két qua nay duge
tham khéo tir nghién ctru ctia Binh Thi Hai Van & Cao Truong Son (2018) khi tién hanh do luong luong Ni
to diu vao va dau ra cua quy trinh chan nuoi lgn trén dia ban huyén Gia Lam, thanh phé Ha Noi.

Chung t6i chon phan tich chi tiéu tong Ni to trong miu nudc thai chan nudi vi ddy 1a mot trong cac chi
tiéu duoc quy dinh trong Quy chuan qubc gia vé nude thai chin nuéi (B Tai nguyén va Mai truong, 2016).
Hon nita, hau hét cac cong trinh khi sinh hoc pho bién hién nay c6 kha nang xt 1y Ni-to thip (Nguyén Thi
Hong & Pham Khic Liéu, 2012). S6 lugng co s& chan nudi dugc phan bo theo cac huyén 1a Chuong My (27
co s6), Ba Vi (11 co s0), Phuc Tho (6 co s&), Thach Thit (8 co s&), Thanh Oai (4 co s), Thuong Tin (14 co
s0); tong s6 co sé chian nudi duge thu thap 1a 70.

3.2. Phwong phdp phan tich sé liéu

3.2.1. Do luong hiéu qua ky thudt

Phan tich dudng bao dit liéu (DEA) sir dung cac bai toan 1ap trinh tuyén tinh dé dénh gia hi¢u qua va sy
kém hiéu qua twong ddi cua cic co sé san xuit kinh doanh (DMU). DEA hinh thanh nén dudng bién san
xut, theo d6 cac DMU nam trén duong bién san xuét dat hiéu qua k¥ thuét, con caic DMU khac khong hi¢u
qua. Theo Fire & cong su (2013), hiéu qua k¥ thuat do luong kha ning t6i thiéu héa cac dau vao trong khi
gilt nguyén cac dau ra (dinh hudng dau vao) hodc gilt nguyén cac dau vao trong khi t6i da hoa cac dau ra
(dinh hudng dau ra). Trong nghién ciru nay, chiing t6i st dung phuong phap do ludng hiéu qua ky thuat dinh
huéng dau ra.

Gia str c6 n DMU duoc viét 1a DMU, (=1,2,...,n). Mdi DMU sir dung m dau vao X, (i=1,2,...,m) dé
san xut ra cac dau ra s thong thuong Y, (r—l 2,...,5). Theo Fére & cong su (2013), hiéu qua k¥ thuat dinh
huéng dau ra duoc do luong nhu sau:

Toida ¢ (CT. 1)

Tuy thudc vao
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dyrj < ZZer,j Vs

J

Z ZiXm,j < Xpp,j VM

j
ZZ]=1

j

Trong d6, ¢ 1a diém phi hi¢u qua k¥ thuat; ¢ bang 1 thi DMU dat hiéu qua, ¢ -/ 1a kha ning ting cua dau
ra cua DMU; z, 1a céc véc to hang sd.

3.2.2. Po lwong hiéu qua ky thudt véi dau ra khéng mong muon

Trong thyc té, di kém voi cac diu ra mong mudn thi hoat dong san xuét tao ra nhimng dau ra khéng mong
mudn (chat thai, cht 6 nhiém); day 1a nhiing dau ra can phai duoc giam bét (Seiford & Zhu, 2002). Trong
mo hinh DEA truyén théng dinh hudng dau ra, thut toan cho phép tat ca cac dau ra tang lén trong khi giir
nguyén cac dau vao. Faere & cong su (1989) va Seiford & Zhu (2002) gi6i thiéu ky thuat tinh toan hiéu qua
k§y thuét dinh huéng dau ra, cho phép ting dau ra tt, giam dau ra khéng mong mudn trong khi giit nguyén
cac dau vao.

Nghién ctru cia Coelli & cong su (2007) do luong hiéu qua méi truong voi gia dinh vé diéu kién cin bang
vét cht cua Phot pho, theo d6 Phdt pho ton tai trong hai dau vao 1a thirc an chan nudi va lon con, khong
dugc phuc hoi hoan toan qua dau ra 1a thit lon va bai tiét qua phan. Nghién ctru ctia Coelli & cong su (2007)
khoéng c6 gia dinh vé hoat dong xir 1y chét thai vi cho rang viéc xtr Iy chat thai can thém cac dau vao khac
nhu von, lao dong, nhién liéu, thiét bi van chuyén.

Trong nghién ctru ndy chiing t6i sir dung chi tiéu tong phat thai Ni to 1am dau ra khong mong mudn vi day
1a mot chi tiéu quan trong phan anh sy 6 nhiém chét dinh dudng trong nudc thai chan nudi. Cac trang trai
chan nudi phai du tu chi phi xay dung, bao dudng, stra chita cac cong trinh xir 1y chat thai dé dat yéu cu
trén. Cac chi phi nay da dugc tinh toan trong khau hao va cac chi phi san xuat khéc.

Gia sir c6 n DMU duoc viét 1a DMU, (5=1.2,....n). Mobi DMU sir dung m dau vaox,, (i=1,2,...,m) dé san
Xuét ra cac dau ra thong thuong Y, (r—l 2,. s) va k dau ra khong mong muon b (t—l 2,. k) 1, la véc to
hang s6. Theo Fire & Grosskopf (2004) khl xut hién dau ra khong mong mubn, ham san xuat s& duoc viét

nhu sau:
TW={(x,y,b)|Z] WIS SxZ] 11M;Y; >y,21 1Mjbj =b,n; 20,j=1,2,...,n}(CT.2)

Seiford & Zhu (2002) d4 phat trién mot phuong phap xir 1y cac ddu ra mong mudn va khong mong mudn
trong DEA bang cach chuyén do6i tuyén tinh diu ra khong mong mudn va sau d6 két hop cac dau ra khong
mong mudn da chuyén d6i vao cac mé hinh DEA truyén thong.

Seiford & Zhu (2002) dé xuit mot phép bién doi glarn don diéu tuyén tinh, b —b +v>0, trong d6 v 1a
moét vecto dich chuyén thich hop dé b > 0. Nghla 13, mbi dau ra khong mong muon duorc nhan voi (—1) va
tim mot véc to dich chuyén v thich hop dé chuyén dbi dit liéu am thanh di liéu khong 4m. Dya trén phép
bién ddi tuyén tinh trén, hidu qua k¥ thuat A trong mo hinh DEA truyén thong c6 thé duoc sira doi thanh
phuong trinh tuyén tinh sau:

Téidah (CT.3)

Tfly thuoc vao Zr]jxij +57 =x0,i=12,..,m
=

n

anyrl st =hyr=12..,s

=

n

Z ibej = st = hby, t =12,k

=

n
Zn =1L,n;s7,8%,s8 20, foralli,j,r,t
j=1
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Mot DMU 1a hiéu qua khi =1 vatitca s; =s; = s} = 0. Néu h>1 va (hoic) s;,s; or s khong am,
thi DMU d6 khong hi¢u qua. Nghién ciru ndy quan tdm dén viéc do lwong kha niang giam thiéu 6 nhiém moi
truong trong khi van giit nguyén cac yéu té khac. Chung t6i tinh toan hiéu qua k¥ thuat bang phin mém R
voi ung dung “deaR package” (Coll-Serrano & cong su, 2023).

Céc dau vao théng thuong bao gdm chi phi thirc an, chi phi lon giéng, chi phi lao dong, khdu hao chudng
trai, cac cong trinh xur Iy chét thai va cac tai san ¢b dinh khéc va cac chi phi bién d6i khac gém dién, nudc,
véc-xin va thudc thu y (Jabbar & Akter, 2008; ILRI, 2014; Ly & cong su, 2016, 2020), duogc sir dung dé san
xudt ra ddu ra thong thuong 13 tong san lwong lon xuit chudng nim 2023 (Jabbar & Akter, 2008; Ly & cong
su, 2020). Dau ra khong mong mudn 14 tong lwgng phat thai Ni to (Van Meensel & cong su, 2010; Latruffe
& cong su, 2013; Tran Vin Quan & cong sy, 2019; Huong & cong su, 2020).

3.2.3. Hoi quy Tobit

Hoi quy Tobit dugc st dung dé phan tich cic yéu to anh huong dén hiéu qua k§ thuat voi dau ra khong
mong muén trong chan nudi lon thit. Thyc té 1a do diém hiéu qua k¥ thuat 1a bién lién tuc, ndm trong doan
[1;], nén chung t6i sir dung mé hinh hdi quy Tobit gii han duéi (hay ¢6 tén 1a mé hinh hdi quy kiém duyét)
(Wooldridge, 2016). M6 hinh hdi quy Tobit dugc trinh bay trong cong thirc CT. 5 nhu sau:

h=7ZB+e  (CT.5)

{h* ifo<h*<1

h={ 0ifh"<0 |,
1ifh* > 1

Trong do:

Z: cac bién doc 1ap bao gdm cac loai cong trinh xir 1y chat thai, phan tach chét thai, ty 1¢ chét thai va nudc,
dién tich xur Iy chat thai (m%con), dién tich ao sinh hoc, hiéu qua xir 1y chét thai va tong lugng thai (m*/ngay)
(Park & Craggs, 2007; Vu & cong su, 2010; Nguyén Thi Hong & Pham Khéc Liéu, 2012; Thien Thu & cong
su, 2012; Huong & cong su, 2014; Kashyap, 2017; Huong & cong su , 2020).

h*: bién an

h: diém phi hiéu qua k¥ thuat

B: hé s6 wdc lugng

e: nhidu

4. Két qua nghién ciru va thio luin

4.1. Higu qud ky thugt véi dau ra khong mong muén trong chin nuéi lon thit trén dia ban thanh phé
Ha Nji

Hiéu qua ky thudt thong thuwong va hiéu qua ky thudt véi dau ra khéng mong muon

Dé do luong hiéu qua ky thuat trong chin nudi lon, cac nghién ciru trude day da sir dung cac dau vao nhu
thirc an, lon con, lao dong, khau hao va cac chi phi khac, va dau ra 1a tong trong luong séng cua lon giét
mo. Tom tit cac ddu vao va dau ra duge mo ta trong Bang 1. Chi phi thire dn chin nudi chiém ty 1& cao nhat
(67,72%) trong tong chi phi san xuat, tiép theo 1a chi phi lon con (20,04%); cac chi phi khac chiém ty 1¢
khong dang ké. Bén canh dau ra thong thuong 14 san luong lon xuit chudng, nghién ciru nay do ludng phat
thai Ni to. Phat thai Ni to duoc tinh toan dya trén kha nang xir 1y ctia cdc cong trinh xir 1y chét thai tai cac
co s& chian nudi. Pay 1a diém khac biét so voi nghién ciru cia Tran Vin Quéan & cong su (2019) trude day
str dung s6 liéu vé lugng phat thai Ni to ciia cac trang trai chin nudi & Hungary ma khong tinh dén sy khac
biét vé trinh do san xuat va kha niang xir Iy clia cac cong trinh xir Iy chat thai. Nghién ctru nay chon tong Ni
to 1a dau ra khong mong mudn vi day 1a mot trong nhitng chi tiéu trong Quy chuan qudc gia vé nude thai
chan nuoi (B0 tai nguyén va Moi truong, 2016). Hon nira, Ni to 1a mét nguyén nhan chinh gdy phi dudng &
nguén tiép nhan, tac dong tiéu cuc dén moi truong nhu thiéu oxy, lam can kiét oxy hoa tan trong nudc, lam
giam s6 luong ca va cac dong vat khac séng trong nude (Cao Trudng Son & cong su, 2011).

Két qua do luong hidu qua k¥ thuat thong thudng va hidu qua k¥ thuat véi dau ra khong mong mudn dugce
trinh bay trong Bang 2. Hiéu qua k¥ thuat thong thuong duoc tinh toan bang mé hinh DEA dinh huéng dau
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Béang 1: Tém tat cac dau vao va dau ra cia mo hinh DEA

Chc bién Gia trj trung D6 léch Giatri  Gié tri lon
binh chuan nho nhat nhat

Cdc dau vao

Thrc an (Triéu dong/lira) 2850,58 2921,52 11,25 12105,00

Lon con (Tri¢u déng/h’ra) 859,04 897,94 9,00 3150,02

Lao dong (Triéu dong/Itra) 69,12 76,70 2,16 324,00

Khéu hao (Triéu dong/ltra) 134,72 177,98 1,00 1096,00

Chi phi bién d6i khac (Triéu dong/lira) 2,11 2,13 0,01 7,43

Céc dau ra

Dau ra thong thuong: Tong san lugng lon hoi 140,04 142,57 1,80 585,00

2023 (tAn/lira)

Piu ra khong mong mudn: Téng lugng phat 612,81 783,05 1,28 3370,75

thai Ni to (kg/lira)
Nguén: Diéu tra cia nhom tac gia nam 2024.

ra (do luong kha ning t6i da hoa tong san luong lon hoi trong khi giit nguyén cac dau vao hién cé. Hiéu qua
k¥ thuat véi dau ra khong mong muén ciing duoc tinh toan bang mé hinh DEA dinh hudéng dau ra voi dau
ra thong thuong 13 san lugng lon hoi va dau ra khong mong mudn 1a phét thai Ni to. M6 hinh nay do ludng
kha ning giam lugng phat thai Ni to trong khi giit nguyén cac dau vao va ting dau ra thong thuong,

Diém binh quan hiéu qua k¥ thuat thong thudng 1a 1,08 trong khi diém binh quan hiéu qua k¥ thuat voi
phat thai Ni to 1a 1,25. Sy khac biét nay dugc thuc hién bang kiém dinh du hang Wilcoxon va két luan 1a
¢6 ¥ nghia thong ké. Diéu nay cho thdy néu phat thai Ni to khong dwoc xem xét trong mé hinh DEA truyén
thong thi két qua do luong hiéu qua k¥ thuat c6 thé khong phan dnh chinh xac hiéu qua ctia co s& chin nudi.
Mot s6 co s6 chin nudi dau tu chi phi rit 16n vao cac cong trinh xir Iy chat thai khién chi phi khau hao ting
1én trong khi san lugng van khong doi, 1am giam higu qua ky thuat. Nhung khi phat thai Ni to dugce xem xét,
nghia 14 tinh dén nhitng diu ra khong mong mudn, thi két qua do ludng hiéu qua s& thay doi. Mot s6 co s&
trude kia khong dau tu chi phi dé xir 1y chét thai, c6 hiéu qua k¥ thuét cao, nhung dudi mé hinh hiéu qua k§
thuat v6i dau ra khéng mong mudn thi diém hiéu qua ciia mot sb co s nay c6 thé bi giam di. Két qua nghién
ctru ctia Yang (2009) do luong hidu qua k¥ thuét va hiéu qua méi trudng trong chin nudi lon vo béo & Dai
Loan ciing cho thiy hiéu qua k¥ thuét cao hon hiéu qua méi trudng.

Biang 2: Hiéu qué k¥ thuit thong thudng va hidu qua ky thuit véi diu ra khéng mong mudn
Hiéu qua k¥ thuat Vérirdéu ra khong mong

Pidm phi hiéu qua Hi¢u qua ky thuat muén

N % N %
h=1 24 34,29 34 48,57
1<h<2 46 65,71 31 44,29
2<h<3 0 0 3 429
3<h<4 0 0 2 2.85
Gi4 tri trung binh @ 1,08 1,25
Do léch chuin 0,09 0,88
Gi4 tri nho nhit 1,00 1,00
Gi4 tri 16n nhét 1,40 7,20

Chii thich: @ Kiém dinh ddu hang Wilcoxon véi Prob > |z| = 0.0512.

4.2. Céc yéu té anh hwong dén higu qua ky thudt véi dau ra khong mong muén trong chin nuoi lon
thit trén dija ban thanh phé' Ha Ngi

Bang 3 md ta cac bién dugc st dung trong mé hinh Tobit dé phén tich cac yéu t6 anh hudng dén hiéu qua
ky thuat voi dau ra khong mong mudn. C6 ba loai cong trinh xir Iy chit thai: ao chira, hAm biogas va két
hop giira ham biogas va ao sinh hoc, trong d6 loai hinh thir hai 1 pho bién nhat. Viéc phan tach chét thai it
duogc ap dung do phan 16n cac co sé chin nudi xa thang chét thai vao cong trinh xir Iy. Ty 1& chat thai : nudc
duoc tinh bang cach 1iy lugng chét thai mdi ngay chia cho tong lugng nude rira chudng. Ty 18 nay tai cac co
s0 chan nudi kha cao & muc 1: 20. Theo Thien Thu & cong su (2012), ty 1€ nay qua cao lam han giam kha
nang xir 1y chat thai vi thoi gian luu bi rat ngan. Dién tich ao trung binh tai céc trang trai dwoc khao sat 1a
khoang 2.200 m?, trong d6 c6 nhiing trang trai c6 ao rat 16n 1én téi 30.000 m?. Céc ao nay duoc cho la giup
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giam lugng Ni to trong nudce thai (Van & cong sw, 2017). Hi¢u suat xir Iy tong Ni to dugc tinh bing nong do
Ni to ddu vao trir di néng d6 Ni to dau ra, sau d6 chia cho néng dd Ni to dau vao. Hiéu suét xt 1y trung binh
clia cac trang trai duoc khao sat 1a 25,10%, nhung c6 nhitng trang trai c6 hiéu suat xir Iy bang 0. Luong bin
thai ra vao nha may xur Iy mdi ngay ciing anh hudng rat 1on dén mai truong.

Pé tranh hién tuong da cong tuyén, chiing t6i sir dung logarit cua thé tich nudc thai mdi ngay. Véi chi
s6 phong dai phuong sai trung binh 1a 1,73 (Phu luc 1), khdong cé hién tugng da cong tuyén trong mo hinh
Tobit.

Biang 3: Céc bién sir dung trong mé hinh hoi quy Tobit

Céc bién Gia tr@ trung bo 1§ch Gia tri’ nho  Gia tr@ 16n
binh/s0 lugng chuan nhat nhat

Loai cong trinh xtr Iy chat thai

Ao chtra 11

Ham biogas 50

Két hop ham biogas va ao sinh hoc 9

Phan téch chat thai 14

Ty 1& chat thai:nude 0,04 0,04 0,01 0,23

Dién tich xir Iy chat thai (m%con) 0,72 0,84 0,03 3,94

Dién tich ao (1000 m?) 2,20 4,86 0,00 30,00

Hiéu qua xu ly cua cac cong trinh (%) 25,10 33,24 0,00 93,26

Logarit cua tong luong thai/ngay (m*/ngay) 3,36 1,22 0,18 5,19

Nguon: Piéu tra ciia nhom tac gia nam 2024.

Két qua md hinh hoi quy Tobit phan tich cac yéu td anh huong dén hiéu qua k¥ thuat véi dau ra khong
mong mudn duoc trinh bay trong Bang 4. Két qua nghién ctru cho thay loai hAm Biogas va két hop gitta hAm
Biogas va ao sinh hoc gitp nang cao hiéu qua k¥ thuat, trong d6 cac cong trinh két hop cho hiéu qua cao
hon. Cho dén nay Biogas van 1a mot trong nhirng cong nghé xir Iy chat thai chan nudi pho bién tai Viét Nam
boi nhimg loi ich ma né mang lai nhu giam thiéu 6 nhiém méi truong va cung cip khi sinh hoc (Roubik &
cong su, 2018). Viéc két hop ham biogas véi ao sinh hoc da dugc chimg minh gitip nang cao hiéu qua xur ly
Ni to (Huong & cdng su, 2020).

Dién tich xur 1y chat thai binh quan (m%con) cang I16n gitip nang cao hiéu qua k¥ thuét cac cong trinh xir
1y chét thai chan nudi & Viét Nam hién nay hoat dong trén nguyén tic phan huy sinh hoc, phu thudc vao diéu
kién tu nhién, nén qua trinh phan hity 1au va cin mét dién tich dét 16n (Huong & cong su, 2020). S6 lugng
vét nudi qua 16n trong khi dién tich xtr Iy chit thai thap s& dan dén tinh trang qua tai, lam giam hiéu qua xu
1y (Thien Thu & cong sy, 2012; Roubik & cong sy, 2016).

Dién tich ao sinh hoc ting 1én gitp ning cao hiéu qua ky thuat. Két qua nghién ctru cta Tilley (2014) chi
ra rang qua trinh hiéu khi dién ra trong cac ao sinh hoc gitp giam luong Ni to ¢6 trong nude thai, gop phan
giam luong dau ra khéng mong muén trong mo hinh DEA.

Két qua mo hinh chi ra ring ning cao hiéu qua xir Iy ctia cac cong trinh xir Iy chat thai gitip nang cao hiéu
qua ky thuat. Lugng phat thai Ni to cta cac co s¢ chan nudi phu thudc nhiéu vao kha ning xtr 1y cta cac
cong trinh, trong d6 cac cong trinh két hop gitra him biogas va ao sinh hoc dugc cho 1a giai phap hitu ich
gitp giam phat thai Ni to (Tilley, 2014).

Két qua nghién ctru cho thay tong lugng thai ting 1én 1am giam hiéu qua k¥ thuat. Cac cong trinh xir ly
¢6 cong sut thiét ké nhét dinh, khi luong thai ting 1én kéo theo su qua tai. Theo BO nong nghiép va phat
trién néng thon (2016), nhidu co sé chin nuéi trén 50 con lon nhung thé tich him biogas chi 1a 9-12m?. Vi
tiéu chuan 2-3 con lon/m® ham biogas, cac ham biogas nay khong du kha nang xir 1y chat thai theo quy dinh
cua tiéu chuan. Lugng chat thai vuot qua cong suat thiét ké ciia ham 1a do céac co so tang dan sau khi lip dat
ham xtr 1y chat thai. Bén canh d6, nhiéu co so lap dat him biogas chi dé tmg phé véi cac co quan quan ly
moi truong. Do d6, ho chi str dung cac him nho dé tiét kiém chi phi. Mot 1y do khac dan dén luong thai 16n
1a do str dung qua nhiéu nudc dé vé sinh chudng trai (Thien Thu & cong su, 2012).

Han ché ciua nghién cuu
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Bing 4: Céc yéu t6 anh hwong dén higu qua ky thuit véi diu ra khong mong mudn

Céc bién Heé sb Sai sb chuan
Loai cong trinh xir Iy chat thai (Nhém co s¢ 14 ao chira)
Ham biogas -0,06™ 0,44
Ham biogas va ao sinh hoc -1,36™ 0,57
Phan tich chét thai -0,71 0,45
Ty 18 chat thai : nudc 1,72 3,13
Dién tich xtr Iy chat thai (m?%con) -0,49™ 0,19
Dién tich ao (1000 m?) -0,10™ 0,03
Hiéu qua xir ly ctia cAc cong trinh -0,03" 0,01
Logarit ctia tong lwong thai/ngay 0,47 0,14
Hé s6 chan 0,75 0,69
Sb quan sat 70
LR chi2(8) 30.96
Prob > chi2 0.0001
Pseudo R2 0.2259
Log likelihood -53.0488

Chit thich: ™ p<0,001; ™ p<0,05; * p<0,1.

Mic du day 1a nghién ciru hiém hoi & Viét Nam st dung phwong phép phan tich duong bao dir liéu véi
dau ra khong mong mudn trong phén tich hiéu qua k¥ thuat ctia cic co sé chian nudi lon, nhung van khong
thé tranh khoi nhitng han ché. Do quy md mau nhé nén tinh dai dién cua dir liéu chua cao. Thuc té, viéc thu
thap miu nudc tai thoi diém thang 7 va thang 8 ndm 2024 gip rat nhiéu khé khan. Do tinh hinh bénh dich
nén cac co so chian nudi rit e ngai viée cho cac nghién ctru vién tiép can co s& chin nudi. Hon nira, viéc thu
thap mau nudc thai lién quan dén van dé moi truong kha nhay cam nén c6 nhiéu chu trai khong sin sang
cung cip mau nudce thai.

5. Két luan

Ha Noi 1a mot trong nhirng dia phuong phét trién manh linh vuc chian nuéi lon. Dé phat trién chin nudi
lon bén virng, bén canh viéc nang cao hiéu qua k¥ thuat thi viéc gidm phat thai cling 1a mot yéu cau buc thiét
d6i voi thanh phd. Nghién ctru nay dugc thyuc hién nhim danh gia hidu qua ky thuat v6i dau ra khong mong
mudn tai cic co sé chan nudi trén dia ban thanh phd. Ap dung phuong phép duong bao dir liéu v6i dau ra
khong mong mudn (phat thai Ni to) cho ra diém phi hiéu qua k¥ thuat la 1,25, nghia 1a phat thai Ni to ¢ thé
giam di 25% ma khong lam thay doi san luong va cac yéu t6 dau vao khac. Két qua nghién ciru chi ra mot
s6 giai phap giup nang cao hiéu qua k¥ thuat nhu st dung cong trinh Biogas va két hop Biogas véi ao sinh
hoc, mé rong dién tich xir Iy chat thai, nang cao hiéu qué cta cac cong trinh va giam lugng thai théng qua
giai phap chan nui lon tiét kiém nudc.

Phu luc 1: Hé s6 phéng dai phuong sai

Céc bién VIF 1/VIF
Loai cong trinh xtt 1y chit thai (Nhom co s6 13 ao chira)

Ham biogas 2.35 0.42

Ham biogas va ao sinh hoc 1.98 0.51
Phan tach chat thai 1.16 0.86
Ty 1 chét thai : nuéc 1.67 0.60
Dién tich xur ly chat thai (m¥con) 1.35 0.74
Dién tich ao (1000 m?) 1.61 0.62
Hiéu qua xur ly cta cac cong trinh 2.31 0.43
Logarit ciia tong luong thai/ngay 1.39 0.72
Gia tri trung binh VIF 1.73
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