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Effect of combination of planting and breeding on the
emission reduction and efficiency of mutton sheep 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 Aiming at whether the combined production mode of planting and breeding can effectively
promote the emission reduction and efficiency of mutton sheep breeding, the Super-SBM model and
treatment effect model are used to study the impact and influencing mechanism of planting and breeding
combination on environmental technical efficiency of mutton sheep breeding. The results show that: On one
hand, compared with non-combination of planting and breeding, the combination of planting and breeding
can improve environmental technical efficiency of mutton sheep breeding. Compared with non-combination
of planting and breeding mode, the higher degree of combination of planting and breeding mode is more
effective in improving the environmental technical efficiency of mutton sheep breeding. On the other hand,
the combination of planting and breeding can improve the environmental technical efficiency of mutton
sheep breeding by reducing forage input, increasing live weight of mutton sheep and reducing carbon
emissions. In conclusion, some policy suggestions, such as strengthening research and promotion of
combination of planting and breeding technology, establishing the green oriented mechanism of
aquaculture regulations and policies, and improving the level of regional cultivation, are put forward in this
study.
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GG', yield boundary curve of the combined breeding household
when input is x; HH', yield boundary curve of farmers and growers
when input is x/2. A, output set of combined breeding households ;
B, C, Output set of non-breeding combined households (professional
farmers, professional growers); D, E and F are the intersection of y, ,
with v, 1, y,., with y,,, and y,/2 with y,/2, which are of no practical
significance. y,, y, are the output of product 1 and product 25 y; 1, y5
are the output of product 1 and product 2 of non-breeding combined
households; y, ,, y,., are the output of product 1 and product 2 of non-

breeding combined households.
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Fig. 2 Mechanism of combination of planting and breeding affecting environmental technical efficiency of mutton sheep breeding
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Table 1 Descriptive statistics of variables

{8 Mean
s && ¥y 22
25 B4 T A5 E G Y EFFREEG a4 .
_ > inati ean
Variable Definition Non Combination -
breeding of planting deviation
combination  and breeding
;{H*xﬁlﬁ . .. TR = 3% 58 A 5% 5 AR AR 0.639 0. 850 —0.211
Environmental technical efficiency
PP {945 4 Bk =0, - - -
Combination of planting and breeding i #£ 45 A = =1
AR .
) % 54. 434 51. 564 2.870
Age of head of household
3‘5 I RE /\,u,u :1,/\'”':27 :37
R REE hEULF=1,hE=2, 30 2.830 2.798 0.032
Education level of the household head W& K =4, k& MU E=5
IR Ll A . N
o 36 FR AR 8 B S A 1 LL AT, % 0. 679 0. 695 —0.016
Specialization degree of aquaculture
G FILASE e .
o .ME‘ IR 2 5 bR 77 7l i, R 87.716 54.902 32.813
Breeding scale
FrEh NI %
AEAN R . P20 IDIDNIEE (& SUN 2.264 2.410 —0.145
Labor force population
[ 5 % 7 s , .
o B 5 7 BV A SRR, T T 10. 758 10. 955 —0.198
Investment in fixed assets
I b 22T
b o Fp A B A 1 AL, 0. 067 hm?® 28. 764 27.753 1.011
Cultivated land endowment
il R
* Pﬂﬂé@ & 16. 623 18.819 —2.197
Years of raising mutton sheep
FAR BRI s sl
N P HE AT A 2 R R AR B R A 1.283 1.027 0. 256
Technical training
EEHSH5 6/
Whether participate in cooperatives/ ~ H=0,/&=1 0. 264 0.298 —0.034
associations
BT A X
REMTR . H=0,E=1 0.434 0.564 —0.130°
Whether locate in rural area
FIY S £ BB 0~5 km=1, >5~10 km=2,
Distance between the farm and the >10~15km=3,>15~20 km=4, 2.509 3.011 —0.501"
township government >20 km=5
4 4t SR X RS S R A 4 WA ) B
FRBEHL . - N
Eni il reoulat I F=1,08=2,— =3, Km=4, 2.887 2.846 0.041
nvironmental regulation
§ 14 =5
IR A we=1,858=2,—H=3,
2.283 2.628 —0. 345

Cultivation combined with cognition 5k =4,JE % =5

TE R R BCR AT MAXDEA 8 BRAFTTE . o oo 643 Bl IR 100 .5% 102 /KT E&eit 3, T &I .
Note: The environmental technical efficiency was calculated by MAXDEA 8 software, ##x, ** and * are statistically significant at the

significance level of 1%, 5% and 10% , Same as below.
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3 MELEEXNAFAEARRERARLEL
Al

A 58 2R F MILE #5578 R £ /s — 3 05 ol b 5% 45
B X A S IR 5 PR B BORBCR 5 me EAT Ab  R
W22, Wald ¥ 56 45 5 (Prob>>chi2=0. 00) &} 7% fif
A E R B F TR R PR 4 . MLE B8
45 R WK D 5 AR IR 45 G B A L, Rl R 45
A A7 O A SR I R BR BRI O
)RR R R BN 0,45, SIS I E T R 1a.
U 5 e R IR 245 G A O AR B B RS B AR T
AT LA TR E FR A IR B R R & e . LR
O th TR 7225 G T S B Rh b 5 SR M 45 A i e 28
HE 5 G 1 [ o A il o e 2878 AR 03 B 2R 1T 38
JIE & H B AS ]85 @ F 55 25 & Al f Ak 5% 58 7 1 B A

e E s @ PR A5 A — 8 B B LR R T A OB R TR
[ia) B, B AR ) R RAS o 20 2 IR K g
95 Bl J3 N T B PR 3 SR B RLASE XX A S R O B B
N &SR NS A I U E % Rl b€ g
B BE 57 3 1 N 3 2 KA S R B AL R
RIJREMBARTH NIRRT HOR R o FEH A
OZ I I 75 57 58 5 54 Se dE AR 2E 1 fie 2 26
BE AR BRI T s @78 25 /i A - F7 58 ML ik /)
(1 B0 T, 0 % B MBS 2 7 A MRS, E T ke
BE IR IR R TH O K BEJ7 sh ST A 1
B2 MR BES7 3 B e /2, 3 {5 B L 4 g
AR AL 2 75 5 B8, 78 PA) 7 97 58 45 7 T A9 2258 R
A, BB A RS B A SR TR B R 2R A R
Ak TR B, I EL A S R R OR A0 AR R 2
T, 2 TR W PA) S R OH PR B R AR

R2 MAEEINAFFERBEEARAUEZWHMEITER

Table 2 Results of effects of combination of planting and breeding on environmental technical efficiency of mutton sheep breeding

R S R RS A Y Treatment effect model

=X
AR ik

. U
Variable

Selection equation

/N Feik”

Least square method

PR B TT
Environmental technology

efficiency equation

hIRas G

Combination of planting and breeding

1= W iva X
REMTRE 0.877°°(3.27)
Whether locate in rural area
%%ﬁﬁ[i‘]qé%[.éﬁ 0.012(1.38)
Years of raising mutton sheep
J AR

—0.021°(—1.81)
Age of head of household
- o,
HEANEK 0.107(1.01)

Number of working population

BAR B I EL

Number of technical training

—0.250""(—2.60)

P85 L )

Environmental regulation

—0.075(—0.9D

[é 7 B = LB

o 0.156(1.56)
Investment in fixed assets

JUE SRR

. —0.025(—0.2D)
Education level of the household head
BB H56EE/ e
Whether participate in cooperatives/ 0.068¢0.27)

associations

0.452™(3.02) 0.218™(2.94)

0.015¢0. 18> 0.066€0.83)

0.004(1.49 0.005°(1.92)
—0.004(—1.09) —0.005(—1.55)

0.0627(2.10) 0.0677(2.27)

0.0677(2.32) 0.0557(1.92)

—0.012¢(—0.59 —0.01(—0.48)
—0.047(—1.57 —0.035(—1.19

—0.029(—0.83) —0.029(—0.84)

—0.022(—0.32) —0.018(—0.26)
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#*= 208

R IR KLY Treatment effect model

< EL
AR

. BT
Variable

Selection equation

BN~ e ?

Least square method

I AR R Ty 2
Environmental technology

efficiency equation

N
A 3 SR B LA ' 0,001 —1. 69)
Mutton sheep farming scale

) B e
T AL LR —0.238(—0.54)
Specialization degree of aquaculture
AT E & BUN I &

Distance between the farm and the

township government

B Hb B

Cultivated land endowment 0 000¢0. 09

Fift F5 25 5 A A

Cultivation combined with cognition

0.2577(2.59

T
Cons

—1.189(—0.80)

A —0.139
X B AR 1
Log likelihood

P> K 56
Prob>>chi2

0.2347(3.18)

0.001™"(4. 24 0.001™(3.89)

—0.029(—0.22) —0.055(—0.43)
—0.010(—0.43> 0.005¢0. 25)
—0.001C—=0.77> —0.001(—0.74>

0.979"(2.27) 1.0397(2.39

—246.096

0.000

T OF 5 A B = i OFF 5 P EE D i R 3IH .

Note: D The values in parentheses are z-values; @ The values in parentheses are /-values. Same as Table 3.

A R R BE B SR 45 A X IR S SR B B A R ROk
SR A Al TE 4 R L 3. Wald K 5 45 SR (Prob>
chi2=0. 00) & 7~ Fr 47 1 [nl 19 28 B3 [R) 45 F % 19 (&
W4 . WA BEH R BRI BRE I NTE
1% K b2, RAF RS BRE SN EFRBA
B ARBCR Z IR AE W AE SR LN 3 ol 1, 10
BH A7 7 B0 18 B O 2 , 2% B R 00000 21 7 2l % 4
WHEARF IR A RENH RSN IRH AR
AR A AN IR, Ak BRI A AR A 4 R
A B A KON AR AL T 25 SR UK - AR R IR 45
AR L, IR B i % 45 A DA R A v R D R
A IR A B R ORI B Y OE ] 5
Wi, 5206 225053 91 0. 38 F10. 66, ILZ5IBIIE T 1K
Ut 1bo — 77 18 U I 55 R Bl 57 25 G A A L, AR 45
B 0T LASR T P S 35 B PR R R 5 5y — T T
A2 v R B R 3R 45 B R TR % B R BE B R R0 i 4
THEH & T RALE E R IR 4 .

4 MALEXMAFFAEREERLEN
AL

Fift % 45 G Xk A 3 SR B A 558 AR S8R 5 i AL
(A6 T 45 B UL % 4. MLE #5896 1 45 52 8K, Bl
Fr 4 A Az 7 O 3 3 2 i a0 A wORE 3R AT 3
HA S 3 T D 6 AR HE TR B T 1A S R O PR 5 4
ARFR BRESERIUE B 2. nT LA I H %,
TE AR BB TT T, X TR IR A P R U, R
it AR LT 7 W 3K R A ARDRL  {EL A Rl AR A A
VR B JE 7 it Ao mT DA g 4R0RHEE R, X 7R — 5E R
JE 23 0 R A DRE BB o Y 26 g Ak B
PUJE , A LSBT I AL A AT, etk AT LR, X AE — %€
FEBE b REAR T A AL IE s ) o A OB 2R 72
Ao U, MR A A ) ORI B B LR B R R
B2 B A ™ s HAT R S BEIRIR S R, k2
Mo XK TR ) A 2 4 A 3R 5E 7 3, DOk R R
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R3 TEAREMFLEAVNAFFAERREEALZZWMHEITER
Table 3 Results of effects of different degree of combination of planting and breeding on environmental

technical efficiency of mutton sheep breeding

A A BRI A R e /N Z e ik
Variable Treatment effect model Least square method
s o 28 A
SR AR S . , 0.377""(—4.62) 0.150"(2.09)
Low degree of combination of planting and breeding
B TR E RN IR A A

0.660"(—6.08) 0.524™(5.53)

High degree of combination of planting and breeding

P il A%

o | o3 2|
Control variable F il ot
e B I
Tﬁ . 0.785°(1.90) 0.9277(2.23)
Cons
P ya
Eﬁ%’iﬁ —1.2697(—7.33)
Lnsigma
A, —0.2777(—5.01)
A —0.1377(—2.23)
X AL SR A
—319. 068
Log likelihood
2Ry B
P=x ﬁ%\ﬁ 0. 000
Prob>>chi2

R4 MAEEESHAFFERBEARABEZ W NGITER
Table 4 Results of influence mechanism of combination of planting and breeding on environmental technical efficiency

of mutton sheep breeding

X . R ST o TR 75 G .
B iz 5 I R HsrA T e i
. ) ) Live weight of Non-point source o
Hypothesis Variable Forage cost Labor input . Carbon emission
sheep for slaughter pollution
I —104. 156 0.027 11. 060 —2.332 —24.090
(—3.79 (0.06) (4.55) (—1.30) (—7.05)
1 A8 3 1 £ 1 1 gl 1
M4 MLE o 37.567 2.350™ 37.46177 5.200" 45.465™
it I
Endogenous " (0.5 (3.40) (4.67) (2.38) (3.28)
MLE \ 45. 485 0.010 —6.117 —0.560 2.3577
xR —1470.176 —362.833 —920. 694 —108. 353 —1039. 435
P> )
0. 000 0. 000 0. 000 0. 000 0. 000
£6; 45 {8
— - . J— —
YN 28.008 0. 044 0.699 3.275 4.159
A OLS (—2.38 (0.37) (0.57) (—8.85) (—2.04)
Exogenous  # ffil 25 it 5 1 1 i 1 1 i 1l
OLS . 18.043 2.345™ 40. 1177 5.442" 40.355™
7 A5
(0.26) (3.33) (5.57) (2.50) (3.36)

TE AR5 P AR = ff, R 5T

Note: Values in parentheses are z-values, Same as in Table 5.
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S5 4 S WS Y 1 B 0 IR AR R RE R A
IR T E K R T A IR BT R R oA A 3R AR
BB, AR R R 25 . ST PP IR AE A P A B R
HORMAC B 3R O AR X PR 2 3R A AR I Rl i
FEA S

5 REHRIE
SRR IR AL T 45 SR R AR A, R AR A A

VR A TR IR 55 X PR B R BB BRI (R 5)
MBI T 45 AT D e 4, AR SR 45 & R ™
Jr A EE R IR A A2 05 SO0 AL S R 0R SR S R
HORAT B FERIE 520 . DB RO, 5 AR
FRE5 AR E, B IR 4 A A2 07 SO0 S IR B BRI 4
ARECRA RBFEWIE W . SFE, T w4
A0 2 A DX A DX S A A i A A T A R 4
FEAR — 2, 1 Uk A Ao SR S5 R B R fe

®5 MEZAVEHREABRIFUXEAAFRERERARNELMEGITER

Table 5 Results of effects of combination of planting and breeding on environmental technical efficiency

of mutton sheep breeding in senior age group and semi-pastoral group

=R
AR

Variable

Senior age group

o i 2 B A XA

Semi-pastoral group

Fp IR 45 &
Combination of planting and breeding
i i A8
Control variable
“H B

Cons

A

Xof H AR 9K B
Loglikelihood
P> 2 H 56 i
Prob>chi2

1.2357(2.60)

0.483"(2.31) 0.561""(2.87)
P il £ il

1.080°(1.88)

—0.192 —0.115
—105. 975 —83.939
0. 006 0.000

6 HitH5HFREIN

AR 58 2K ] Super-SBM #5487 N 2 FR 5
IR HARROR 3 F 4b BN BEALER ST T PR 45
BT PR 57 B VA B R R R8RS ) S e AL D A
WL 4598

DF LG PR EFR 0 5 R OR R Y &
THERFRES G A FR A B ARG .

) HAERFREE G 7 M T, B IR 45 G RE 8
PN ARBARSE; RSB EM RS S
XoF PR 37 B A 45 B R R0 0 2 TR 5 T AR R
JERFREE G BIAE]

TP FREE A 30 i B AR RO BT A A
T TR B HE TR S T A 3 SR T MR HOR RO

EET UL EE5e AR 4R DL BUR 2

D s Fh F5 45 65 HORME & K HE) o A Fh R
g5 G 1) e R B AL, N BRI IR R R SR IR Y T2

AR 2 B, I MR v R R 45 4 A AR
TRABIE 58 A 5C ST B 18 PRS2 e 1, 255 2 4t
S FR AR O, BUBL R 2 5 1 3R S I PR i pR g
15 G A I H R B BIF e R OF R 4 A T (i 485
PRI TAERE R FETS IR BALAR . Ah B ST 58 3
AR AR AT R R, SR 98 it 2 7 WL EE Aol 2 0L
L RN P 48 25 T ) Rl aR g A

2) 1 37 SR GH 5 LB A Sk 8 T ) LA 4R e X
SRR SR G S T o R T B I S AR B 1Y R A
Yy P, WO X R AT — R B BR IR 45 A A I 2
15 Ak PR Tl AN N ] R R A O 45 5 X Tt A
BARNFEIEW SR IV TR b MR e 4 T B
RS A S R R MR 5 R |, 7 23 [a] A
Jiy LR T REKE SR IE S AH SRR R T R 2 T BT IR AL
A Al &5 5 2 Ok 3T 308 Bl F5 Bl SR 45 45 3 L 4R
Fr B P R0 IR 4 A AR . TR 4 [E 45 L BUR HISR B )
2 T RN AN R AR B AT 1B
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