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Regional differences and influencing factors of total factor productivity of China’s

beef cattle industry: Based on 15 provinces’ panel data from 2013 to 2017
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(1.Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2.School of Management, Hainan University, Haikou 570228, China)

Abstract: Based on the panel data from 2013 to 2017, the total factor productivity of beef cattle industry in 15 provinces
of China is calculated, and the PVAR model is adopted to analyze agricultural mechanization, policy support, traffic
conditions, rural residents' income, forage production, grain production, construction of township animal husbandry
veterinary team, and the dynamic effects of large-scale breeding of beef cattle on total factor productivity changes. The
results show that the total ftivity of beef cattle in 15 provinces and regions in China averaged 1.015, with an average
annual growth at 1.50%, among which the growth ractor producate in Ningxia ranks the first and that in Yunnan the last.
The western region boasts the highest total factor productivity of beef cattle while the eastern region comes out to be the
second and the central region the lowest. Agricultural mechanization, policy support, traffic conditions, forage production,
township animal husbandry and veterinary team construction and large-scale breeding exert positive influence on the
growth of total factor productivity of beef cattle and they have negative effects on the rural residents' income and grain
production.

Keywords: beef cattle; total factor productivity; regional differences; influencing factors

—. [ERERYR

IisHER 2019 10 24

HEE&mA
CARS-34-22 Y2018ZK38 1980 7 167.60
ASTIP-IAED-2019-01 332.20 26.90 2018 8915.28

VEZTEA 1992— 4 397.48 644.06 0.58%



20 6

47

7.03% 8.72%

2018
[2-5]
DEA-Malmquist
(6]
7 SFA
(8l

[9]

[10]

[11]

PVAR

Metafrontier-Malmquist
103.94 2013—2017 15
o PVAR

=, BEETERE

1 Metafrontier-Malmquist

(1 Metafrontier-Malmauist

DMU

Malmquist
Malmquist 12

Mg (x”l,yhl,xt,yl) _ Eg(leryHl)
E4(x',y")
E¢ (xr+17 yr+1)
B Ein,t+1(xt+1|yt+1) W
CETEY) | EG)
E(¢,y)
Eine (xr+1’ yz+1) E¢ (xf+17 yr+1)
~ TE™+ Ein,r+1(xr+1’yz+i) e (xt+1’yz+1)

TE™! E™(x',y") E5(x',y")
E™(x',y") E™(x',)")
TE™*( BPG™* \( TGR'™*
T ( BPG™ J( TGR' j
= ECx BPCxTGC

M Malmquist
E BPG Best Practice Gap

BPC Best Practice Change t +1
BPG TGR Technology Gap Ratio
TGC
Technology Gap Change t +1 TGR
EC [13]
2 PVAR
Vector Autoregression VAR

M4 Holtz-Eakin



48 ( ) http://skxb.hunau.edu.cn/ 2019 12
1 VAR /
Panel Data Vector Autoregression PVAR 2
GMM
PVAR
VAR
[16]
PVAR
p
Vit =G + 5, +Zﬂjyi,t—j +u,, tu,
J=1
i i=1,2, ,15 t
=12, 5 j J=L2, p s
i t 2x1 Vit
Vit J Bo ﬂj
a; 15
Vit
Ui ¢
3
PVAR
1
Malmquist
MaxDEAS.0
/ /
/
/ 1
x1 TERBREMEZM
TFP Metafrontier-Malmquist
MEC +/-
POL / < +
TRA +
INC +/-
GARE "
CGAR +
ANIM +

SCA

50

%




20 6

49

= APl 2EREFRIXBER

15 210
Metafrontier-Malmquist
2013—2017 15
2013—2017 2
&2 20132017 FREXAL =W EERE=REHHFR
2013—2014 2014—2015 2015—2016 2016—2017
1.023 1.015 0.954 1.064 1.013
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0.951 1.147 0.951 0.948 0.996
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0.969 1473 0.825 0.913 1.018
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0.995 1.082 0.960 0.990 1.006
1.094 1.000 1.086 0.999 1.044
1.332 1.106 1.015 1.019 1111
0.889 1.085 1.005 1.092 1.014
1.025 1.083 1.004 1.045 1.039
1.052 0.917 1.063 0.837 0.962
1.069 1.036 1.034 0.994 1.033
1.019 1.048 0.984 1.010 1.015
2013—2017
1.015 1.50%
11.09% 3.76%
131 046 143 3.88
0.01%
0.962
3.28% 0.69%

0.56%



50 ( ) http://skxb.hunau.edu.cn/ 2019 12

F 4 PVAR ik REIEuERE

AIC BIC HQIC
e dinMEC 1 -0.425° 1.163 0.083
2 0.080 1.873 0.061"
dIinPOL 1 1.143" 2.731" 1.651"
2 3.238 5.032 3.219
dInTRA 1 -3.383" -1.795" -2.875"
2 -1.165 0.628 -1.185
dinINC 1 -2.260 -0.672 -1.752
2 -4.976" -3.182" -4.995"
dINGARE 1 1.006" 2.594" 1.514"
2 2.549 4.343 2.530
dInCGAR 1 -1.928" -0.334" -1.420"
2 -0.599 1.195 -0.618
M. A&l eEZE =R MEZ00 dInANIM 1 -2.536 -0.948" -2.028
2 -1.791 0.003 -1.810
dInsc4 1 -1.926" -0.338" -1.418"
8 2 -0.078 1.716 -0.097
2
8
[17]
Monte Carlo
dinMEC dInPOL dInTRA dInINC dINnGARE
dinCGAR dInANIM  dInSCA 1 8
1
HT 95% [16]
3 HT
1
1%
1
8 AIC BIC )
HQIC PVAR
4 0
4 dinINC
2 1
%= 3 MIRBAMIRGIEER 4
P
TFP -0.424 0.000
dinMEC -0.644 0.000 2004
dinPOL -0.648 0.000 ..
dinTRA -0.291 0.000
dinINC -0.497 0.000
dINGARE 0.054 0.010 v
dInCGAR -0.495 0.000
dInANIM 0.010 0.005

dInSCA4 -0.039 0.002




20

51

-0.005

-0.010

-0.020

IRF of tfp to dinmec

0.020

0.015

0.010

0.005

0.000

0 2 4 6

1 EEFREFEIRAANAAL B BRI L

IRF of tfp to dinpol

0.030 A

0.020 \
f/

/ \

0.010 / \

0.000

B2 S£ERSFRIBERIKEFHY KPR
2

20



52 (

http://skxb.hunau.edu.cn/ 2019 12

IRF of tfp to dintra

0.040

0.030-

0.020

0.010+

0.000

o
[N}
-
@

B3 £TRE XA SR KPR L

IRF of tfp to dlninc

0.004
0.002 /
/
0.000 1
-0.002

-0.004

0 2 4 6

4 EEZRSFERIKAE RN BKIH @

5

2010

27727 | 2017

40024 /
21.47% 24.46%
IRF of tfp to dingare
0.100+

0.080

0.060

0.040+

0.020

0.000

Bl 5 SERRE = RIHES = HIBK iR E L

IRF of tfp to dincgar |

0.040

0.020

0.000

-0.020

-0.040

0 2 4 6

B

El 6 SZTHRERIIREE = HIBKIRAED L
6

[18]



53

7 EEREFERN S EEREEMMREIRA b

[19]

0.006

0.004

0.002

0.000

-0.002

0.050

0.040

0.030

0.020

0.010

0.000+

11.20%
7.1% 35% 2.80%

0.40% 0.10% 0.10% 0.10%
x5 RESWRER

1 2 3 4 5

IRF of tfp to dlnanim

dinMEC 0.000 0.004 0.004 0.004 0.004
dIinPOL 0.000 0.001 0.001 0.001 0.001
dInTRA 0.000 0.028 0.028 0.028 0.028
dInINC 0.000 0.000 0.001 0.001 0.001
dInGARE 0.000 0.105 0.111 0.112 0.112
dInCGAR 0.000 0.039 0.060 0.068 0.071
dinANIM 0.000 0.001 0.001 0.001 0.001
dinSC4 0.000 0.035 0.035 0.035 0.035

6

IRF of tfp to dinsca

E 8 £ZEHRAEFRIHMIEWIFIER KRN

3.

5

[20]

[21]



54 ( ) http://skxb.hunau.edu.cn/ 2019 12
I HiE KRBT
Metafrontier-Malmquist
2013—2017 15
PVAR
2013—2017
3.28% 0.69%
0.56%
1.015 1.50%
11.09% 3.76%
R

O AR P REVMAC, BEH. AREAEFFHIERR

F (FBALIELY (2014— 2018 4£), RATERMA
A FIRT F BRI FLY (2014—2018 F), 4%
A FHERRT (FEE LG (2013—2017 %),
SHEZHREERBEERXRRRT (FE FTHLLH)
(2013—2017 4F); BFIIFHIE T A4 K4 F1ERR
FAFPEZHREEFLY (2014—2018 ), RLFE 5
TR e F i SR 3E SRR T (O B it 450 (2014—2018
F); AR IABIE R R TA2E F 4 & 56,

S 3k
[1]
[ 2018(3) 75-78

(2]



20 6

55

[ 2013(6) 68-74
[3]
[ ( )
2015 15(6) 48-52
[4] (M]
2016
[5] [D]
2017
[6] Malmquist
[ 2013(3) 69-75
89
[7] DEA-Malmquist
[
2014 51(2) 363-369
(8l
— [
2016 52(22) 57-63
[l
[ 2017 19(2) 1-8
[10]
[J] 2017 53(4) 136-143
[11]
7
[J] ( ) 2013 12(3) 777-798
[12] Oh Lee A Metafrontier Approach for Measuring

Malmquist Productivity Index[J] Empirical Economics
2010(38) 47-64

[13] MaxDEA [(M]
2014
[14]
——EViews ( )M]
2014

[15] Holtz-Eakin D Newey W Rosen H S Estimating vector

autoregressions with panel data[J] Econometrica 1988

56(6) 1371-1395

[16]
S DEA VAR [
2015(2) 44-57
[17]
[ (
) 2016(6) 32-40 143
[18] [D]
2018
[19]
— PVAR
[ ( ) 2019 21(1)
103-109
[20]
N 2018(8) 60-70
[21]
[ 2016 52(8) 22-26 30

WAL 8L



