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Impact of animal diseases purification on the

production efficiency of farms:
An empirical analysis of 297 large-scale chicken farms in China

ZHANG Rui', YANG Lin*, ZHANG Miaojie?, LIU Yumei'"
(1. College of Economics and Management, China Agricultural University, Beijing 100083, China;
2. Chinese Center for Animal Disease Control, Beijing 100125, China)

Abstract In order to understand the relationship between animal disease purification and the production efficiency of
farms, this study collected the survey data of 297 large-scale chicken farms in China from 2011 to 2015. A beyond
logarithmic production function model and a technology loss function model were constructed to explore the impact of
disease purification on the production technical efficiency of chicken farms. The results indicated that the purification of
pullorum disease and other diseases effectively improve the production technology efficiency. Specifically, the disease
purification had some effects on the production technical efficiency in layer farm, but not obvious and displayed a
significant impact on the production technical efficiency in broiler farm. From a regional viewpoint, the purification of
pullorum disease improved the production technology efficiency of chicken farms in North China, South China, and
Northeast China significantly, and the purification of avian leukosis improved the production technology efficiency of
chicken farms in East China and Northwest China significantly,and the purification of other diseases did not improve the
production and technical efficiency of chicken farms in various regions significantly. In conclusion, to achieve the goal of

purifying 16 major diseases it was recommended that the state should strengthen the promotion of the disease
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purification policy and encourage more farms (households) to actively carry out this work. give full play to the role of the

market,and guide the farms to carry out disease purification orderly and gradually.

Keywords chicken farm; disease purification; scale farming; production technology efficiency
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Table 1 Current status of eradication of epidemic diseases in large-scale chicken farms in China
24k Purified
X Rt wml R/ Y% o LR/ % Al 38 9 B/ % it
. e L wH .
Region Unpurified IfiL 955 Eradication - Eradication  Other epidemic Eradication Sum
AL rate rate diseases rate

Bl X 39 147 61. 25 201 83.75 7 2.92 240
North China
B IR X 143 155 43. 66 199 56. 06 14 3.94 355
East China
A i X 77 51 29. 14 53.71 27 15.43 175
Central China
AR X 34 30 40. 00 54. 67 6 8. 00 75
South China
P4 p 3 X 113 56 23.83 116 49. 36 10 4.26 235
Southwest
Pidb b X 38 47 37.90 69. 35 15 12.10 124
Northwest
AL HL X 64 62 32.63 126 66. 32 32 16. 84 190
Northeast
Bt 508 548 39. 31 863 61.91 111 7.96 1394
Total

TE B OR U - SC AT B AR B b SR P S — AT I R AR R 2 e 2 T QR R 1 R X8 g 10 e AN 2 Al R G 3 0 Bk

T3 A F AL R B DR PG ) B L R

Note: Data source:field investigation data are obtained through calculation. Among them,the unpurified and purified in the first row of the

table represent the number of unpurified chicken farms and the number of purified chicken farms. In addition, the table does not

contain data from Hong Kong,Macau, Taiwan and Tibet,the same below.
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Table 2 Variable definition and description statistics

Iy 75 i 44 TR 75 i i BiE PR o 25
Classification Variable Explanation Mean SD
A A% El e A Ji ot/ 5 1821 3 884
Dependent variable
TN TN N/ 46.92 72.15
FRBEA
TRRHEA t/4F 254 525 360 857
Factor input
e A T o6/ 152. 2 268. 3
2 TF R [ R AL 0=%K,1=4 0.633 0.482
R 5 A ’
S RS A 0="4%,1=2 0. 390 0.488
Disease eradication
1 FF e LAt % 95 v 1k 0=%,1= 0.080 0.271
#EE K 4 8.893 7.263
R R AE
) 77 F A yipaVA R 11. 57 18.02
Chicken farm
A 557 WU AR 0=7.1=& 0.316 0. 465
characteristics
AR N A B N/AE 3. 861 5.716
TR SR (7 R L ) H/m? 11.33 6.455
Fetts 5 1 r
. 77 H R VA K /A 8. 807 6.405
Daily management
) A PR AR R DR /A 21. 30 12. 38
of chicken farms
Bl 8 £ 58 8% 0 M R w/H 14. 14 11. 60
1= 393 O IR 41)
IR b A
2= 0.429 0.495
1= KL L3 G 4D
2= 0. 604 0. 489
G A IK ]
3=t 0.093 0.290
1=1RAEG 0.122 0.327
1=1E4t b X CXF BB &)
2=1EK M X 0.251 0.434
m— =X
i e 402 3=1E il [X 0.124 0.330
Controlling dummy
. I 3% 37 BT Ak IX 5§, 4=1EmHh X 0.056 0.231
variable
P R M X 0.179 0.383
6=t #1 [X. 0. 090 0.287
T=ZRJbH X 0.127 0.333
1=2011 4F C} FE2H)
2=2012 4F 0.189 0.392
Ay 3=2013 4% 0. 205 0. 404
4=2014 4F 0.213 0. 409
=2015 4F 0.218 0.413

TE < B0 ok IR SE R R 20 S R R AL

Note:Data source is field investigation data after calculation. The same below.
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Table 3 Estimates of stochastic frontier production functions
75 24 R I/ Il FE AL TG WAL T BEMLCN Al TR R AL Al T
Variable OLS FT RE XTFT

8 A 1.601™ 0.771" 2.593 " 2.366"
Labor input (0.418) (0. 304) (0.763) (0.371)
T BEBEA —0.245" —0.385"" —0.133 —0.042
Feed input (0.141D) (0.104) (0.192) (0.124)
LRETEC PN 0.083 0.298 —0.194 0.001
Intermediate input (0.185) (0.181) (0.437) (0.216)
55 8 A5 0.031 0.093" —0.157 —0.061
Labor input square (0.047) (0.034) (0.166) (0.068)
TR % A T7 0.057" 0. 049" 0.071"" 0.065""
Feed input square (0.006) (0.004) (0.012) (0.005)
S NE R N 2 0.028 0.033 0. 0850 0.110"
Intermediate input square (0.027) (0.022) (0.08D) (0.036)
) 38 AR A —0.119" —0.057" —0. 147 —0. 144
Labor input X Feed input (0.032) (0.030) (0.051) (0.034)
758l B X REBLA —0.030 —0.098" 0. 0880 —0.008
Labor input X Intermediate input (0.064) (0.045) (0.213) (0.083)
TR A X a4 A —0.011 —0.008 —0.054" —0.063""
Feed input X Intermediate input (0.015) (0.018) (0.018) (0.017)
i H 0.076 3,365 —3.245" 0. 890
Constant (1.197) (0.832) (1.670) (1.082)
e 0.568 0. 637"
Inefficiency item (0.032) (0.069)
i 25 2R A 0.012"
Time-varying coefficient (0.004)
N 1238 1238 1238 1238
loglikehood —1 644 —1 556 —1 414
F 86. 65
P 0. 000 0. 000 0. 000 0. 000

T 156 A3 UCH 37 06 37 B W 55 BB Sk e B0 22 OB T AR E A 0

FKFPTBE 5

Note: There are 156 farms, which are lacking of financial data,so they are not put into the model for calculation. Where, *xx* ,

%% ,and * refer to variables that are significant at the 99%,95% ,and 90% levels, respectively. Standard errors are in

parentheses. The

MoAPRER . T .

same below.

L oxx % AR BIFIRTE 99%,95% .90 % 1y E
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Table 4 Estimation of Technical Efficiency Loss Function

7 5 24 R TN FRAh T BEMLATHEAGTE BEMLON MG T AR BE AL AT TR A

Variable OLS FT RE XTFT
JE 7 I TR A 1 Ak 0.232"" —0.179"" 0.199" —0.183™
Carrying eradication of PD or not (0.072) (0.045) (0.086) (0.050)
IR ML S 0. 029 0. 034 —0.024 —0.019
Carrying eradication of AL or not (0.065) (0.037) (0.076) (0.042)
e 1 T B HAb e v A 0.146* —0.047 0.168 —0. 151~
Carrying eradication of other epidemic diseases or not (0.084) (0.036) (0. 155) (0.066)
HEI K 0.002 —0.005" 0.015° —0.004"
Construction time (0.004) (0.002) (0.008) (0.002)
) 7 FR AR 0.003 —0.001" —0.006 —0.001
Feeding scale (0.002) (0.001) (0.005) (0.00D)
T 532 WU AN I 0. 081 —0.046 0.220"" —0.013
Getting government subsidies or not (0.062) (0.037) (0.080) (0.046)
BOARN 5 B 0.008 —0.001 0.022" —0.006
The number of technicians (0.007) (0.002) (0.01D) (0.004)
T 54 BE (T RIS LA 1D 0.022 —0. 009" 0.025" —0.022"
Raising density (more than seven weeks) (0.004) (0.002) (0.010) (0.004)
7 2N i B T S R 0. 001 —0. 000 0,042 0. 005
Laying hen vaccine injections (0.003) (0.002) (0.018) (0.003)
PR RS SR DR 0.006 " —0.003 0.007 —0.005""
Registration frequency of production file (0.003) (0.002) (0.005) (0.002)
By e A% 52 B A —0.007" 0.002 —0. 008 0. 008
Registration frequency of anti-epidemic file (0.003) (0.002) (0.006) (0.002)
HEXY I (X IEZH) Laying hen farms (control group)
A X9 35 0.215™ —0.021 0.161 —0.206""
Broiler farms (0.056) (0.030) (0.122) (0.040)
FAC K L) 35 (W BR4H) Farms of grandparent generation and above (control group)
KNG —0.109 —0.015 —0.176 0.075
Parent-generation farms (0.089) (0.056) (0.168) (0.058)
BELEA ] —0.053 —0.133" —0.116 0.078
Commerce-generation farms (0.119) (0.065) (0.251) (0.082)
RERT 0.015 —0.088" 0.121 —0.095
Mixed-generation farms (0.096) (0.051) (0.198) (0.066)
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AR AR B/ TR BEVLATIR AL T BEALRON AL ST AR B AL R A T
Variable OLS FT RE XTFT

A&t i X (X B 2H) North China(Control group)
IR IX 0.199" —0.119 0.393" —0.161™
East China (0.112) (0.073) (0.223) (0.072)
A i X 0.062 —0.076 0.217 —0.054
Central China (0.128) (0.086) (0.240) (0.085)
TR X 0.211 —0.126 0.438 —0.075
South China (0.139) (0.081) (0.306) (0.097)
VUG b X 0.164 —0.118 0. 327 —0.107
Southwest (0.111) (0.076) (0. 220) (0.074)
PE b X 0.234* —0.175" 0.413* —0.223*
Northwest (0.104) (0.066) (0.229) (0.074)
At X —0.203" 0.003 —0.169 0.181*
Northeast (0.107) (0.073) (0.207) (0.067)
2011 4E (X HE4H) 2011(Control group)

—0.160 0.096 —0.164" 0. 044
2012 4E

(0.101) (0.066) (0.057) (0.063)

—0. 140 0.042 —0.180"" 0.077
2013 4

(0.090) (0.056) (0.055) (0.063)

—0.015 —0.014 —0.065 0 0.089
2014 4E

(0.085) (0.049) (0.054) (0.062)

—0.090 0.028 —0.119" 0.124~
2015 4

(0.091) (0.057) (0. 065) (0.065)
H B 0.076 0. 969" —3.245" 3.565""
Constant (1.197) (0.130) (1.670) (0.121)
N 1238 1238 1238 1238
loglikehood —1 644 —1 036 —1272
F 86. 65 2.655 8. 420
P 0. 000 0. 000 0. 000 0. 000

1 :OLS #1 RE #5881 A8 5 (4 RECH IE . RV E NI E WA T B 52w . W FT A XTET B8 A8 B 1) R ECH 51, R BB AT REAR
T NG B Fe AR TEROR A E M WA R T IE [ RS R

Note:; The coefficients of the variables in the OLS and RE models are positive, indicating that they have positive impact on operating

income. The coefficients of the variables in the FT and XTFT models are negative, indicating that they reduce the technical

inefficiency of the chicken farm and have positive impact on operating income. The same below.
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Table 5 Estimation results of technical efficiency loss function of different types of chicken farms

A 24 TR X PR

Variable Laying hen farm Broiler farm
BT I XY A 0. 041 —0.240"
Carrying eradication of PD or not (0.064) (0.095)
ST & H M e —0.076 0.026
Carrying eradication of AL or not (0.050) (0.086)
S TR H B Ak —0.106 —0.251"
Carrying eradication of other epidemic diseases or not (0.088) (0.097)
At K 0.001 —0.023"™
Construction time (0.003) (0.005)
) 5% HLAE —0., 004" —0.001
Feeding scale (0.001) (0.003)
1 5 WU A —0.115" 0.167"
Getting government subsidies or not (0.052) (0.091)
TR b Bt 0.001 0.001
The number of technicians (0.005) (0.009)
T 54 BE (T R LA D —0.008 —0.042""
Raising density (more than seven weeks) (0.005) (0.006)
7 X W N B —0.000 0.005
Laying hen vaccine injections (0.004) (0.006)
AR R B IC R —0.007 " 0. 002
Registration frequency of production file (0.002) (0.004)
iy AL 58 51 4 0.012* 0. 007 *
Registration frequency of anti-epidemic file (0.002) (0.004)
2 1 i 10048 &
IR ARTASE Yes Yes
Controlling dummy variable
RN 2.930"" 3.238"
Constant (0. 146) (0.251)
N 708 533
loglikehood —625.6 —643.4
F 6.831 7.217
P 0. 000 0. 000

e Al 3R DX T RE Y S AR - — T TSRS Y 4]
i JA 3 L PR A 7 A TR 4 B 1) P P RS Y R
2L, FHE. MRS RS E,

I 7 AL S AT At R B0 S W RO 3 22 R R 2
e ETER B B AR I 2 B 2 L T A S 3 1
XY 0 A B BCR S H R . A R
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Table 6 Estimation results of technical efficiency loss function of chicken farms in different regions

X ERBX EHEX

GUR . VU R Hi X PE b X AL X
North East Central
Variable Southwest Northwest Northeast
China China China

JE I RN R AL —0.571"  —0.275"  0.500"" 0.038 0.248" —0.292""
Carrying eradication of PD or not (0.232) (0.119) (0.164) (0.133) (0.143) (0.097)
25 T 8 1 1L A 0.260"  —0.225"  0.258" —0.031 —0.135" 0.233"
Carrying eradication of AL or not (0.12D (0.107) (0.137) (0.135) (0.079) (0.066)
J2 15 T R FLAb i o v —0.018 —0.183 —0.203 0. 858" —0.064 0.154"
Carrying eradication of other epidemic (0.139) (0.246) (0.138) (0. 337) (0.128) (0.067)
diseases or not
#I K —0.029""  —0.011 0.017 —0.005 0. 000 0.009"
Construction time (0.006) (0.007) (0.015) (0.008) (0.004) (0.004)
GBS —0.002 —0.009 —0.011" —0.018"™ —0.002 0.003
Feeding scale (0.002) (0.008) (0.007) (0.007) (0.003) (0.002)
2 7 5 BUN A —0.372" 0. 099 —0.143 0.088 0.131* —0.246""
Getting government subsidies or not (0.113) (0.116) (0.139) (0.109) (0.054) (0.060)
AR N B R 0.008 0.014 —0.026" 0.017 % 0.008 —0.058™"
The number of technicians (0.014) (0.010) (0.01D) (0.009) (0.013) (0.017)
T 35 % BE (7 JE R LA D —0.042""  —0.002 —0.056™" —0.025" 0.010" —0.009"
Raising density (more than seven weeks) (0.013) (0.006) (0.018) (0.005) (0.004) (0.005)
7 2N R B T SRR 0.017" 0. 034" —0.014 0. 034" —0.034"" —0.001
Laying hen vaccine injections (0.010) (0.008) (0.009) (0.010) (0.005) (0.003)
A TR FR DR 0. 003 0. 005 0.048™  —0.017™ —0. 002 0. 004"
Registration frequency of production file (0.004) (0.005) (0.010) (0.006) (0.004) (0.002)
B 92 14 58 B 0 0% —0.009" 0.007  —0.019™  0.023"" —0.008 —0. 004"
Registration frequency of anti-epidemic file (0.005) (0. 006) (0.006) (0.004) (0.007) (0.003)
BT 3,417 2.545™ 2.374™ 1.598*" 0. 201 0.697
Constant (0.379) (0.218) (0.493) (0.208) (0.222) (0.145)
2 i 40 A Yes Yes Yes Yes Yes Yes

Controlling dummy variable

N 213 312 154 222 112 158
loglikehood —228.4 —357.4 —114.3 —216.6 13.22 —28.10
F 4.316 3.345 9.641 8.302 71.93 8. 648
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

T R AR R L XU 80 AR, JC Ik HEAT T8I AR B AL A I 26 7 pR AR A 31 BOR R I R AT R R
Note:; Because there are only 80 samples in South China and it is impossible to estimate the panel’s random frontier production function,so

it is not shown in this table.
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