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Can the combination of planting and breeding improve the
environmental technical efficiency of mutton sheep breeding?
MTE model analysis based on different combination modes of
planting and breeding

WANG Ruyu'?, XIAO Haifeng"

(1. College of Economics and Management, China Agricultural University, Beijing 100083, China;

2. Institute of Rural Economics and Regionalization, Tianjin Academy of Agricultural Sciences, Tianjin 300192, China)

Abstract In order to explore whether different modes of combination of planting and breeding can improve
environmental technical efficiency of mutton sheep breeding, the environmental technical efficiency of
mutton sheep breeding was measured based on Super-SBM model in this study. The influence of different
combination modes of planting and breeding on the environmental technical efficiency of mutton sheep
breeding and its influence path were monitored based on multiple treatment effect model (MTE model). The
results show that: 1) The combination of planting and breeding can improve the environmental technical
efficiency of mutton sheep breeding. The internal cycle combination of planting and breeding mode has a
stronger improvement effect on the environmental technical efficiency of mutton sheep breeding than the

external cycle combination of planting and breeding mode; 2) The internal circulation model improves the
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environmental technical efficiency of mutton sheep breeding by improving the technical efficiency of breeding

and reducing non-point source pollution and C emissions, while the external circulation model mainly improves

the environmental technical efficiency of mutton sheep breeding by reducing non-point source pollution; 3) The

internal circulation model is more conducive to improving the environmental technical efficiency of small-scale

mutton sheep breeding, while the external circulation model only improves the environmental technical efficiency

of large-scale mutton sheep breeding.
Keywords
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Table 1 Definition of variables and descriptive statistics
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FEA KHMH R R
A 4 R At 5 S ,
. » H{E Mean of non- Mean of internal Mean of external
Variable Definition ) ) ) ) )
Mean breeding circulation circulation
combined mode combination model combination model
FRBEHOARF R X
, b ‘ , WEFHABEAZFE  0.804 0.639 0. 870 0.725
Environmental technical efficiency
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Table 2 Results of effects of different combination of planting and breeding modes on environmental technical

efficiency of mutton sheep breeding

Z LA FREL N AT MTE model

. RN Ttk
< WEITR (D EEFE @ BRI OLS
Variable Selection Selection Efficiency method
equation (1) equation (2) equation

PO R JR 45 5 X 0.475™ 0.229™
Internal circulation combination model (5.0D (3.0
SMIE IR R IR 4G A 0.214° 0.166
External circulation combination model (1.72) (1.48)
AT ALK 1.972™ 0.945 0.012 0.061
Whether locate in rural area (3.48) (1.07 0.15) 0.77)
IR IH A AR 0.034" —0.004 0.003 0. 005"
Years of raising mutton sheep (1.86) (—0.15 (1.24) (1.83)
SRR —0.060" —0.006 —0.002 —0.005
Age of head of household (—2.40) (—0.17 (—0.63) (—1.47)

D20184E 1 F 4 lb A 3 il 5 (7 85 2675 £ Mo 7Kk 3% 1 4 £E R 4589 ) , http://www.moa.gov.cn/gk/tzgg_1/tfw/201801/120180122 _6135486.htm?

ivk_sa=1024320u
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=2 ()
Z LA BN AR MTE model
. YNE 311
i W (D B (2 L&Yy OLS
Variable Selection Selection Efficiency method
equation (1) equation (2) equation

e Lt VIPNEE 0.248 0.032 0.055° 0.067"
Number of working population in a household (1.12 0.10 (1.83 (2.24)
AR FE IR B —0.524™ —0.485 0.069™ 0.055
Number of technical training (—2.64) (—1.56) (2.40) (1.92)
B R ] —0. 204 0.014 —0. 006 —0.009
Government regulation (—1.18 (0.05 (—0.32 (—0.46)
W8] 5 7 £ 0.271 0. 504 —0.041 —0.034
Investment in fixed assets (1.32 (1.60) (—1.40 (—1.16)
PRSI RR E —0.029 —0.105 —0.035 —0.030
Education level of the household head (—0.12) (—0.29 (—1.0D (—0.85
BN 551/ 0.226 —1.090 —0.033 —0.022
Whether participate in cooperatives/associations (0.44 (—1.12) (—0.47 (—0.3D
A 2 R B LA —0.003 —0.003 0.001" 0.001"
Mutton sheep farming scale (—1.5D (—0.86) (4.32) (3.8
POk A —0.056 —2.219 —0.087 —0.068
Proportion of animal husbandry income (—0.06) (—1.67 (—0.67 (—0.52)
5 & BUN L E 0.502"" 0.411° —0. 007 0. 005
Distance from township government (3.19 (1.8 (—0.3D (0.23)
Bt 1 BT —0.002 0.007 —0.000 —0.001
Cultivated land endowment (—0.35 (0.85) (—0.5D (—0.68)
GiERL IV 0.558™ 0. 405
Cultivation combined with cognition (2.69 (1.3
w B —1.977 —6.573 0.906™ 1.033"
Constant term (—0.65 (—1.43) (2.05 (2.3D
Insigma B

(—6.00)
N —0.298"

(—4.16)
N —0.047

(—0.60
SFECBISR A Loglikelihood —303. 589
P>y 56 {H
Prob>chi? 0-000

TE - MTE BRSO T 465 W09 2 {8 OLS [T 52 W R R T3 (ff 5 0o soRl 43 5 R 6 106 (506 A1 1095 19 8 357K 7 1 58
R, TR
Note: z value is in square brackets under the influence coefficient of MTE model. ¢ value is under the influence coefficient of OLS

regression. **% %% and * are statistically significant at the significance level of 1%, 5% and 10%, respectively. The same below.
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3.2 MEHERMAFFENTRARGENIE

A [5 l 7 45 5 45 200k PR 3 5% B A RORE 3 55
IR /NN T S ST i E | GV QTR ST O
HERO Wm0k 3w . MTE A+ 45 53 s - 26
— , P 2R b 77 25 5 A R i i e I ) R 2%
55 8l JIBEA VA TR TS G K HETOR B2 0 A R
B RARRCR . 95— SME R R IR 45 G 8 E o
P& TF P R R R Y A TR T R R T

FRIH PR SE AR ROR o X TR IR 0 & i i
HME PR PO BB R IR A TR ROk 1Y K
B REARN LT TS ETZE, L
LA DR, BT — el R [ R % AR
TG AR 2L SUR R R TR, 3 26 % Jié s #4488 g o
EPR AR ES & L RSOt TR0 A s A A 1F . Hig
EORFE SME BBl IR 45 G 8L AT 52 BLA TN, i
1A [ 55 2y B0 75 b 37 25 5 A2 7 B8 1 R $5 R W) 1Y
FER A B, 8 &l Ak 23 TAR 3, (H BB B il Tk

RI3 TEAHFEERXANAFFERREEALEZZMINFNMGITER

Table 3 Results of influence mechanism of different combination of planting and breeding modes on environmental technical

efficiency of mutton sheep breeding

- o e NN (R SER . .
fi % i T wEORL 2% H A RS TR _ Tk HE %
) ) ) ) Non-point source o
Hypothesis Variable Forage cost Labor input  Sheep live heavy ) Carbon emission
pollution
N A B0 Fh 3R 45 A —93.490™ —0.388™ —0.051 —2.456™ —8.334™
(5" (—77.82) (—90.35) (—0.42) (—65.59) (—2.88)
Internal circulation
combination model
NG I Fh 3% 45 13. 142 0.077" 10. 272 —0.787™ 7.818"
[ F=v (8.84) (13.73) (83.58) (—20.43) (2.32)
External circulation
h ke combination model
MTE - . N . § .
LTS s s 1 s Fis i
Endogenous .
Control variable
MTE Kk Hkok *okk Kk *kk
B Hm 19. 050 2.473 41.199 4.342 41.979
Constant term (2.37) (110.45) (77.08) (30.41) (3.58)
) 0.933™ —4.414™ —1.491™ —2.695 2.098™
Insigma
(5.44) (—30.69) (—12.06) (—22.37) (9.04)
. 47.405™" 0.615™ —1.418™ —1.060™" 3.628
’ (83.82) (318.76) (—27.75) (—105.65) (1.46)
. —74.648 —0.404™ —7.316" —1.932™" —8.055™
’ (—187.33) (—248.05) (—261.55) (—222.15) (—3.66)
NG B0 B 3R 45 —44.619™ 0.091 —0.025 —3.305™ —5.323"
5 X (—3.14) 0.74) (—0.02) (—8.67) (—2.56)
Internal circulation
combination model
HNIG B Fh 3% 45 —38.903" —0.182 4.165" —3.130™ 1.462
ShAEOLS
55 (—1.86) (—1.0D (2.29) (—5.58) (0.48)
Exogenous ) )
External circulation
OLS o
combination model
2 1 AR 2 2 1 il )
Control variable
B Hm 13. 265 2.315™ 40. 227" 5.461" 41.099™
Constant term (0.16) (3.30) (5.69) (2.50) (3.46)
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Z K AGs E U BT IR S A 3 BE T A A D
DUIE A BEA RO TH IR SRR BRI, BT 5 1
£ A0 OC BUSK LA i Rl R 45 B AR FF Sk is 1B T &
55 = X HERF, OB IR A IR 45 B O T R TS e Y
RN B T AME PR R IR 4 SRR . SR
DT NP IR G RT3 FR 5 1 ok — i
KRIET A Bl i SMIEER IR 4 S A a2 =07 Sk
Tl Ak, o 9 P A R e (L ) R B A e Y
IETA M o 2) G0 P IR 45 5 B8 30T Bl 280 s
PR R ERFHNER G E. DFFRLE
) R o A ELIR G PR B 2 R

Bl FRERFIRGE AT R P &0 80E
22 (P)RG 7 16 1) BB AR, B AT M R PR 290 1) 5
M AN G 2 . DO FPFREE G AE 285 A A —Fh oy
3, AT DUKE PR3 28 40 A0 S AR 0 A FLAE R, 2
VR /0 PR3 8 0 1T 7 G 0 7 o, HL T PO 24
I 45 A 1 UK A P2 B B Ak o S E R Y ) B
HE X R FEZEHIERNTE AR .. 6k E, LR
ZER KR T 2,
3.3 REMESWH

il 2 45 B X R 97 00 20 58 R 350 1 S o v
SR AN R A TR o N BE 7 P Al T 5 R v A TE

R4 WREEGWNARMEAERBERBERARNEZMAPMGITER

Table 4 Results of effects of combination of planting and breeding

on environmental technical efficiency of different scale mutton sheep breeding

i % Giab i INFRAE A KA A
Hypothesis Variable Small-scale group Large-scale group
VA1 B i 5% &5 5 X 0.434™ 0.078™
Internal circulation (3.2 (162.47)
combination model
GG Tl 35 45 45 15X 0.019 0.105™
External circulation 0.1 (159.42)
combination model
125 1 7% i i 1 12 1l
W4 MTE Control variable
Endogenous 4 1.425" 0. 444"
MTE Constant term (2.44) (148.70)
—0.956™" —6.935™
Insigma (—6.09) (—57.36)
—0.198" —0.144™
he (—1.78) (—907.97)
0.150 —0.034™
As (1.24) (—117.22)
P70 36 Bl IR 25 45 X 0.262" 0.064
Internal circulation (2.59) (0.48)
combination model
I FR Fift 37 25 5 15X 0.098 0.090
A OLS External circulation (0.66) €0.47)
Exogenous combination model
oL BB e e
Control variable
e e TG 1.586™ —0.628
Constant term (2.64) (—0.75)




270 0 LN ES I Y NS S 4

2024 4F 55 29 %

1024 . KF B3 RHLBE SR A8 3 7 Al 31 5 fe v
ARBCRARETE KRR 5 3) /N7 58 37 P AR T
S AT MR SR LR 7 TR MU IR B 37 Pl T A
PR TR 2 T i B DR AR KU, A v )RR
TR ZT5 G AR ke KU, TR I 23 7 A 58 e B9 52 5 1
Ao BT AN IR AR R A S B AU KB A
FRIE B AR BCR A WE AR T o Bh g e 2
ARG T BBE 3. T UL, SPGB B IR 4 R R F
TG PRSP T IR G A
BT A BE T BT IR A AL R T AR SR
BH IR IE B0 AR RR (B AT i — 20 R IR 5 B R 4
B BTN BB IR B 1 7 P S R B B BT R BCR 11
YEREA Fr R AR

3.4 BEMERRE

A 5T 43 59 3 5 A DX 2 0 DX LRI 1% 4 R
AN AL TG R AT AR PE R IR (R 5D . B —,
B DX AT, 5 AR B IR 45 A M L, P9 906 25 R 3% 45
A A K SR B4 ol 5 25 G B R 1A 5 R A A B
AR RCRIAT 2 0 1E 1] 52 0], L PG B0 R 7% 45 A A
A IR AR RO TR, 5
AR b 5 45 G A L, NG PR R 3R 25 4 A 20 IR i 2 A
FFRIEAT 0 (O [ 5 AMMIE R R R 45 G B
RS 2 N F FR P R B R AOCR AN B3, &
KRR B0 i RS T (R A T 25 2R 5 4 B AR AR 110 Al
ARy — 3, Bk SRS RO R,

K5 MALEEINBUEFURARBRATERARNEZL M MGITER

Table 5 Results of effects of combination of planting and breeding

on environmental technical efficiency in semi-pastoral group and younger age group

A DX B XA % 1% 21
Variable Semi-pastoral group ~ Younger age group
PN 1 A i 7 45 A i =X 0.309™ 0.413™
Internal circulation combination model (77.50) (3.19
HMIG B B R 45 A B X 0.011™ —0.034
External circulation combination model (4.56) (—0.20)
1l 22 & Control variable By 2 2
H KT 0.664™ 0.479
Constant term (36.42) (1.08)
_ —5.531" —1.090™
Insigma (—34.81) (—5.20)
—0.070™ —0.225"
A (—56.66) (—2.02)
0.255™ 0.104
A (35.09) (0.92)
X LB 9K 18 Loglikelihood —44.300 —166.232
0. 000 0. 000

P> K 86 {8 Prob>>chi’®

4 FRHHREIW

AWFTEHE T 6 4 103 A - 3% 50 37 7 PR Rdl L R
JH Super-SBM B RUIN 3T PR 5 55 58 IR B HOR 0%
I I T MTE B8 [ 7 o] R i 55 45 5 85 300 4

Fr B R B 1A AR B2 TR T AT R AR I LR
SR —  FRIR G5 7 A SR R A A B R BCR B
AR TAEMIRET G, HNEIR RN IR 45 G 7 A - 57
GH PR I5E £ R B R T AN B Bl IR 45 7 1A S SR OE R
BEHRMCR . B HARM IR A B L, TR
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TEH A IR SR 0 =, HARR IR 245 G B UM
LU, P98 B b 3R 4 A o o I A 4 OB B L
B 55 3l 3 e A Uk 20 T U Y KRk HE R 42 TR A
FrGH PR S BRSBTS FR R SR 45 A 8 T Bl
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PRl 3% 4 WO /N MU A IR = 9% B 30 05 5 AR 3K
SR P THAF T S 58 5 SR B Bl 5% 25 5 B UL RE B 7T
RAUELL IR I R BT SR BOR  FE A RESR TH/ L
B A SR IR B AR RO

T UL ESE R, AR I DU BUR A 5
—, PR T AR A SR X TR M B AR
PEECUF B IR B8 7 BRI R AT — 3 1 Fft 57 45
AN, G 2 7 A B A U ) R Aol R RN I
AR A BRI SR JH PN B o 5 95 5 X5 X A g 5
BN A R R 3R 45 G KRG SR GE 5 7, BUR R B HE
JTAMIE R R IR 4SS R, IR b MU R 4 T BUR
Frald S R A HLIE ) 5 HRCE . 88— I8
B E EWRIE I . BRI KR S BE AR 55 0
TR IR G5 AR SN 0 4k 22 K 3 R B AL 2
EAR WK SR 7 2 5 A R Rl IR 45 5 B Y B
SR o IR — T B ) M IR A ) E g SR A
e Sk Ak, IR SR Ll B AE L TR R 5] 5
M FE, RMGIAE =T5 S 5 S KR f B i) 2
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