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Analysis on the layer breeding scale efficiency and
its influencing factors

ZHAO Yi-fu, QIN Fu”

(Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract According to the accelerating development of large scale laying hens in recent years, this study is aiming
to provide empirical reference to promote large-scale breeding. In this article, the DEA-Tobit method is used for
evaluating the layer breeding scale efficiency based on the questionnaire survey to farms in eight specific
provinces such as Henan, Shandong, etc. Meanwhile, the empirical analysis is made on factors that influence the scale
efficiency. According to the Analysis, there is further room for improvement to comprehensive efficiency and scale
efficiency of layer breeding in China. The farms under the scale of 3 000 layers are obviously under the condition of the
low efficiency so that expanding the scale of farming is needed. Furthermore, under the condition of the existing
production technology,only about 50 000 specialized farming scale is the optimal size of better scale efficiency and

higher Labor productivity. At present, it is necessary to further accelerate the construction of laying hens standardized
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scale farms in China.

Key words scale efficiency; layer breeding; DEA model; Tobit model
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Table 1 Variable selection for scale efficiency evaluation to laying hens farms (households)
iy S At A5 i )
Variable types Variable name Variable declaration

A I ¥ 7= G A T 5 VP47 1 L 46 4 1 % 3 M L 6% 9 71

Input YT B LK HARRE B T3 32 i 788 B e A A
FITHELA - R TR A5
TR A T 45 W SE A K AR
EALER L 1 7 A A7 A B

7 i 3 4 B i e 420 1 B

Output

DL A AR R AR AIE Y R A 0] 4 1Y 5K
A5 BORTIE L 267 A% 58 3 (') FE A 1) #8145 40
ARG R AFEAR 5 M EAAE RN 1 A7 AR =
s 8 i 267 AR H o0 (DMU) . iz [ PASW
Statistics 18. 0 FEXFEA 7= 6 2 R A bR ST
FHIEAME M 25 R L3 2. T LA Y, 45 T AR B
= A o 22 ) 35 5 B A oG, e R XS A7 A
G AR A A G M . A G R B B ik )

x2 BIEANGT

0. 906 , & W Z X F 58 (1 7 1 K7 5 BRI O R %
V1o AR A REA L T LA ] DEA BALI 8 267
ANFEE I PO BB RCRR B A T iF — 2 48 m
FENG 37 FE FAL AR 1) o8 7 A8 A A, 75 B BT A
SR WBAF RS MU A AT U S B SR A
AR R BEAT R IR 267 S FRGE Y
PRIk 20 Ao L PR 57T . 7 A SR BT i
AR AE R 2 N 45 R 3 PO 38 R 7 24 (8 .

TERIEMEXEST

Table 2 Correlation analysis between input and output variable index

FH T8 . prolya
LIy MEHERE  YREH i 5 % 7 T Rk A .
) ) Number of ) Laying hens
Variable Egg sales  Material cost Fix assets Feed cost

employment on hand
XY 4 | Egg sales 1. 000
Wy i 3% Al Material cost 0.874™ 1. 000
JH T %0 & Number of employment 0.712* 0.596"" 1. 000
[# %2 % 7= Fix assets 0.592 0.539 0.393™ 1. 000
TR A Feed cost 0.902" 0.832" 0.657" 0.567" 1. 000
AR Laying hens on hand 0. 906" 0. 844" 0. 650" 0.575" 0.991" 1. 000

oo FTIRTE 0. 01 K CRUMD | 35 405G .

Notes: *x means there is a correlation between two variables under 0. 01 significant level (two sides)

2.3 HRIFMHWER

%l DEAP(Version2. 1) 3 {1158 4 43 4 P 5
BT Y 25 A R SR Al AR FOR RS ROR (BT
e A — BT OLF 7= H b 5 KAk 1 RS0 A5 A8 30 47
GONELE e

FEFE FA R J3 1) 20 21 R XS FR A 3 (F1) PO B
I L EE 3.6.11.13,14.15,16.19 %8 8 4l 4 & 4

ARG FNHLR AR RO Ak T HURE R B A 72
MRAS AR 12 4L v 4 AR 3 A A1 I 328 Dol R 2 T
DL AR MR KB i . BT e Al f A 3 000 KA
AR ) FREE 5 P Ak T RS H I 32 1 B B
BIRBEH ARy 1 A5y T RS i /) » He Al 515 i A
7B FOME LA TS 20 A ALE L SRR AR O B
BB BRI
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Table 3 Scale efficiency of laying hens farms (households) by output orientation

FEAR T 77

28 5 FUASE X [H] M H i?ﬁ'ﬁﬂiiﬁl? ?@ﬁ*?&? ﬂf‘,fﬁs‘&%‘% MU 4 I
Group  Size of the interval =~ Sample average Technical Pure technical Scale Scale reward
efficiency efficiency efficiency
amount of scale
1 1<CS<<2 000 1520 0.926 1. 000 0.926 buipid
2 2 000<CS<C3 000 2 083 0. 783 1. 000 0.783 fuipid
3 3 000<CS<<4 000 3 282 1. 000 1. 000 1. 000 ANAR
4 4 000<CS<<5 000 4 271 0. 563 0.578 0.974 o i,
5 5 000<CS<C6 000 5 065 0. 816 0. 817 0.998 1o
6 6 000<CS<<7 000 6 079 1. 000 1. 000 1. 000 ANAR
7 7 000<CS<C8 000 7 350 0. 856 0. 885 0.968 35 I
8 8 000<CS<C9 000 8 042 0. 845 0.904 0.935 1o
9 9 000<<S<C10 000 9120 0. 887 0.995 0. 891 35 I
10 10 000<<S<C15 000 10 807 0. 872 0.928 0. 940 35 I
11 15 000<CS<C20 000 15 768 1. 000 1. 000 1. 000 AR
12 20 000<LS<C30 000 22 271 0.773 0. 891 0. 867 5 I
13 30 000=<<S<C40 000 31 083 1. 000 1. 000 1. 000 AR
14 40 000<LS<C50 000 41 444 1. 000 1. 000 1. 000 AR
15 50 000<LS<C60 000 51 625 1. 000 1. 000 1. 000 AR
16 60 000=<CS<C70 000 60 556 1. 000 1. 000 1. 000 ANAR
17 70 000<LS<C80 000 70 000 0.709 0.913 0.777 32 I
18 80 000=<LS<C90 000 81 200 0.968 1. 000 0.968 326
19 90 000<LS<C100 000 90 000 1. 000 1. 000 1. 000 ANAE
20 100 000<CS<C110 000 101 333 0. 828 0.973 0. 851 35 I

S FRENFEIE M, FEF ., Note:S means the scale of laying hens,the same below.

X T LR BARBCRMMBRCR IR BIABORE R0 A T RSSO BE . 3 B B AR U 25
8 XS FRFE 7 (F1) - N DEA 0 Mr & b HURE AR5 8l A2 )™ R 45 4w 46 00 (6 A9 X FL 3047 H050) A o
W2 D ARG A R B LB K RN REIWTIIE SR 97 8 A R AR AR AEAT HU RN BT L AR LR 4.

R4 AREARSATHADTHEFTENLL

Table 4 Per capita labor productivity under different scale efficient groups

26 53] FUA X 1] FEA S 3 AR AR/ 2 rah AR/ (kg/ N - )P
Group Size of the interval Sample average amount of scale Labor productivity

3 3 000<CS<<4 000 3 282 58 760

6 6 000<S<C7 000 6 079 49 641

11 15 000<CS<C20 000 15 768 79 305

13 30 000<CS<C40 000 31 083 82 594

14 40 000<IS<C50 000 41 444 77 178

15 50 000<LS<<60 000 51 625 92 012

16 60 000<CS<C70 000 60 556 68 994

19 90 000<CS<C100 000 90 000 78 500

1@ 57 8l 2k 7= R4 V- B 84S 55 3h 1 B AR (X9 1R ™ i (LAY ZR A 45 B0 LR 1) 315
Note:(DLabor productivity in the table is calculated by the annual egg production (substituted with egg sales approximately)

of average labor.
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XT XY TR Gy (7)) AR R AT 0 i 2 3R
19T BB B AR P28 B R LA, iR 75 2
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NES s ZRFRI G (PO M A8 T L G &8
Jot i fe P O 5L SR AR S A AR R 5 X 3R B 3 4R
AN L%, s H Stata 12,0 BRPF X A8 42k R
TR b R WK 5.

£S5 Tobit RET S HIR S

Table 5 Describe analysis of Tobit model variables
N n 1 25
Gl | ¥iE H/ME PN
Standard
Variable Declaration Mean ) Minimum Maximum
deviation

HBLACR Seale efficiency P 7 5 2 B AR KT (0,1 0.65  0.26  0.074 1
FE 5] Gender AU RIS =0, 5 =1 0.97  0.18 0 1
AEE Age FRHLY ) 5T AR il 46.01 8.00 25 71
ZHARE FIAY (PR BTNZAF RN =0, 1.24 0.56 0 2
Degree of education R =1,mPR Ll =2

Mol B 8] Working times FEFE S (P B 5 =R B XS 37 58 1) AT 5 12. 54 7.28 1 35
JiE T.% & Amount of workers T T ABE B REST 4.71 6.56 0 68
25825 Operation type k=0, %=1 0.82 0.39 0 1

+ #b il F 7 3 Land use ways MHH=0,A%/=1 0.65 0.48 0 1
F: 52 A Breeding type ZWBRIRAEFH=0. BT I FM=1  0.86 0.35 0 1
37258 )7 3 Breeding way %=1, Hih=0 1. 00 0.14 0 2
B Al BH=0,E=1 0.13 0. 34 0 1
Leading enterprises or not

JE AR R Y H=0,2=1 0.13 0.34 0 1

Standardized demonstration

plant or not

R HE XY I7 B R R A S i RS 4L JR B )
PO 85T N 97 3l 3 3R BUIR B0 R 2828 7 sCSE R A AR
fifp B i i T ML R Oy 32 PR L DR
Tobit # R JEAT [T 53 B . 38 ] stata 12. 0 B ik
A7 A5 1 R AR R v O I 35 1) 728 S Bk o AR L
A E E 2 I AR R

NS il 7 o A B 4 2R (3R 6) B I AR Y
Fr B MUBE AR A 35 5 T 1) 78 A R 0 R IR
T T7 AR SRR Y 455 R AT 5 Al LA
Wt » £ X8 37 5 4 S BE 57 81 3 a0 SRR L U SR L UD6E R
BERCRA 5 I R s ARG IR B0 B B A 5 2, b4y
PGB B Ll Al 57 FE 0 ML ORI 3 IR
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Table 6 Regression analysis results of influence factors to the scale efficiency of laying hens breeding

RS Bt

A 1 First model

i 2 Second model

Independent variables

Z % Coefficient

% Significant 2 %L Coefficient g ¥ Significant

£ Gender —0.002 2
e Age —0.000 9
ZHEFRJE Degree of education —0.000 4
Mok B} [E] Working times 0.002 5
Ji2 %/ Amount of workers —0.003 2
278 25 Operation type 0.116 7
+ b f#i B /7 2 The land use ways —0.101 1
FiH 25 A Breeding type 0.180 0
#4873 Breeding way —0.044 4
275kl Leading enterprises or not 0.054 4
B ME R TE S

—0.063 4

Standardized demonstration plant or not

0.980 0 — —
0.679 0 — —
0.990 0 — —
0.288 0

0.292 0 — —
0.006 0™ 0.113 5 0.005 0™
0.006 0™ —0.079 9 0.016 0™
0.000 0™ 0.178 2 0.000 0™
0.699 0

0.350 0 — —

0.273 0 — —

W oxx FoR 0,05 W FMEAKFETF B 3E . Note: ¥x means it is significant under 0. 01 significant level.

3 ZHiEEY
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0. 891, FUALRL Ay 0. 944 , 16 W] 7 25 X 57 4 o 72
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