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Labor mobility, service outsourcing and grain technology efficiency
Based on an empirical study of 2 058 farmers in Henan Province

ZHU Lijuan, GU Dongdong

(School of Engineering Management and Real Estate, Henan University of Economics and Law, Zhengzhou 450046, China)

Abstract In order to explore the impact of labor mobility, service outsourcing and their interactions on grain technical
efficiency, a micro survey data of 2 058 farmers in Henan Province is taken as study case. The transcending stochastic
frontier production function is used to measure the technical efficiency of wheat growers, the CLAD model is adopted for
empirical research. The results show that: 1) The average technical efficiency of the sample farmers is 0. 707, and
there is a large heterogeneity and imbalance in technical efficiency among different farmers; 2) Labor mobility has a
significant negative impact on technical efficiency. The technical efficiency of food obtained by short-distance labor
mobility is greater than that obtained by long-distance labor mobility; 3) Service outsourcing has a significant positive
impact on technical efficiency. The technical efficiency obtained by outsourcing all key links of farming and harvesting
by farmers is greater than the technical efficiency obtained by outsourcing some key links; 4) Labor mobility and service
outsourcing have an interdependent and interactive link relationship and Labor mobility is conducive to promoting the
degree of service outsourcing. Service outsourcing can in turn stimulate labor mobility and restrain the loss of food
technology efficiency caused by labor mobility. In view of this, policy recommendations such as developing local
industries, increasing nearby employment opportunities, increasing the degree of outsourcing of key links, and land

transfer are put forward.
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Table 1 Location types of labor mobility
Eigan R/ A5/ %
Index Number of farmers Proportion

H N 3h Flow within the prefecture 714 34.69
HANE WA 8 Movement outside the county and province 300 14.58
B AN B Out-of-province mobility 1044 50.73

K2 TREFHRTHEER

Table 2 Types of outsourcing in different production links

P Ay EERN A U/ P K/ %%
Type Index Number of farmers  Proportion
T AN No outsourcing 42 2.04
BRI 1 A5 5 Bt 6
Only one aspect of farming and % A 0 8.75
harvesting is outsourced Wi 21 174
BERBALAT 2 456 b £ B+ E 5
Only two aspects of farming and B+ i 408 23.32
harvesting are outsourced 3 Tt —+ i 18
Brfplie 3 A~ BT 2240 1356 65. 89

Full outsourcing of the three aspects

of farming and harvesting

2.3.3 E&EHE=E
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Table 3 Index selection and descriptive statistics

. N o
. 75t Wk A B i bR 2
Eig 75 i ‘ ‘ ¥iE S NIE e KAE
Variable assignment Standard
Index Variable Mean Minimum Maximum
and description deviation
INZZ TR S kg 3 134.715 2 646.333 125 17 500
Total wheat production
F & A Labor input RSN 1. 810 0. 845 1 5
+Hb 4% A Land input 2L hm? 0.528 0. 405 0.020 2.300
G 4 b WA A Capital investment % %%, 70 3259.895 2 694.231 164. 6 16 420
Input-output M FH A Seed input L, ot 701. 820 664. 540 0 4 800
indicator fEHEHE A Fertilizer input Mg, IT 1209.172 1 147.648 30 9 000
4254 A Pesticide input JESE, T 402. 354 487. 791 0 6 000
HEIE % A Irrigation input L, Tt 69. 789 159. 182 0 1 400
HLB A A JESE, T 876. 759 819. 583 0 5 348
Mechanical investment
A ZF HARBR 0~1,SFA i+#.15 7 0.707 0.183 0.199 0.979
Dependent Technical efficiency
variable
78 713 8 Labor mobility 1=8KN;2=84% 2. 160 0.910 1 3
N ;3= 4h
Al 55 #M. Service outsourcing 1=T4;2=1 2.531 0.739 1 4
s FHML ;3 =2 NI
Core variable AN 54 =2,
578l J1 i 8 X R 45 A Fe 5.414 2.786 0 9
Labor mobility X service
outsourcing
P 3] Sex 0=1;1=1% 0.764 0.425 0 1
Eiy Age &S 53.574 11.019 28 84
Z# B E)E Education level 1=04;2=1~6 4F; 2. 490 0. 870 1 4
3=7~9 4F;4=10 4F
KUl
SR B A B3I 0=1;1=4¢ 0.058 0.234 0 1
Ttraining
BZHAE NS E 1= AN KBM;2=— 2.414 0. 646 1 3

Attitude B 5 3= L B B
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~ 75 g WA B i ] b e 25
Ei=k AR ) i ¥IE W /ME W K AR
Variable assignment Standard
Index Variable Mean Minimum Maximum
and description deviation
HiJ% Terrain 1=l X;2=RK;3= 2.878 0. 337 1 3
323 Traffic 1=1R%;2=152;3= 3. 257 0 010 1 5
— B4 =BehF s 5=1R4F '
KB HPEE Distance km 20. 710 12. 835 0. 500 80. 000
A A + AL A1 Soil fertility 1=fR%;2=1%;3= 2. 980 0.762 1 5
Control — M A=147; 5=1R4T
variable N -
+ b 20 AL b e H/ B T AR 0.534 0.474 0. 045 6.667
Land fragmentation
Hi IR Plot shape 0=AHLI 5 1= KL Juj 0.942 0.234 0 1
HARE I=FEAEE:2=R4 1.638 1.211 1 5
Inward transferring KEFE;3=—M;4=1L
BEE =AW EE
Bl B I=dEH RAEZ;2=R 2.076 1. 479 1 5
KEE;3=—M4=1L
Outward transferring HEE ;=W EE

3 LIEERESR

3.1 BARYERNE

I A Frontierd. 1 84 X4 & 1 /N 3z A 7= $5 R 4L
Rt Ar &, & 4 0] Hl. sigma-squared {H N
0.256 HL7E 1% /KFF 3, U B 77 78 B AL 15 25 301 5
gamma {H/ 0. 978 HFE 1% /KFETF B2, iHIES
WEPRH 97, 80% 3k A B AR, A 2. 20K
HBEPLIR 2% LLF {528 — 314. 275, U8 B L AR o8 10l
AR LR {6 R 504, 814, 1 B A A5l 1 LR
BTG , A 5 A FH B AL T A R RO AT
5% .

FEARBCR M B LE RN 5 iR DK E,
BEAR A PR S F R RO S 5 R 0. 707, B A7
1 0. 293 MIRURIK A BUR IR BORIETHE N E
K 2) WRCRIE 2 5K  FEA AR PR B AR BOR Y
He KA e e /ME B 0. 780, HAA R AL T 0.9 KUk
(9 e R 16. 33 %6 BORAE AL F 0.5 LLF /9 L B 4
16. 90 %0 » Ut B [RI R J2 /N AR 1, 4 AR &30 56 11 AN 35 fls

FRAEWT R 3) INRCRAEME S Lok &L 46T 0. 8~
1.0 Wy LHLBIAL A 37. 03 %, M4k F 0~0. 8 [ Lt il /=
ik 62,97 %6, Ul BT RE AR A PR B R S50 R IR 2 i
fiKHy .
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Table 4 Random frontier calculation results of technical efficiency

Eigan EY i o 1 15 Eigan EY 4 o 7 15

Index Coefficient Standard error Index Coefficient Standard error
E L 0.276 0.243 e X i LT 0. 002 0. 039
+# T 0.167 0.514 FFEh XA LK —0.018 0. 040
WA K 1.534™ 0. 497 + X BEA TK 0.081 0.089
FHEhX%sh LL —0.131" 0.024 H B Constant 0.526 1. 465
T X -4 TT 0. 004 0. 049 Log {8l 8% bR % {5 —314. 275
sigma-squared 0.256"" 0.009 Log likelihood function

value

gamma 0.978"" 0.003
PA X BEA KK —0.096™ 0. 042 LR #3412 22 504. 814

LR unilateral test error

T seex v L% JPRIERIRTE 10050801 100 KFF 3%, &6 [H].

Note: *xx ,

%% and * represent significance levels of 1%, 5% and 10%, respectively. The same in Table 6.

RS HAUEEHER

Table 5

Technical efficiency calculation results

e

Efficiency value

0<XTE<C0.5

0.5<<TE<C0.6
0. 6<TE<C0.7
0. 7<<TE<C0.8
0. 8<TE<C0.9
0.9<<TE<1.0

#it

& /ME Min
B KAH Max
SF-H9{H Average value

Hht f b/ %
Quantity Percentage
348 16. 90
216 10. 50
246 11.95
486 23.62
426 20.70
336 16. 33
2 058 100. 00
0.199
0.979
0.707

M AR R 5 57 30 7 U 3 S T R [ 2 ] ) 52
A B¢ FH RN 8] A A9 A8 5 i A BT AR 1) B T AR
B SRR BT B L2 A 3 1 52 U RORE X
B AEREA AR 77 0o B bR b 1 A B R,
HOR ™ BT A RBORIUK . a8 R R T
w1,

B 2 AT, R 55 A X BR BCR A IE [ 5%
Wi HLAE 500K T 3 UL IR 55 A A R T R
EHARYE, L ERT I AT K
JUE AR 20y Tz 55 AL, m] DU AR R 55 B AR

ZPENE LB B 1 o T, DA M R 2 55 1) AR
MBS R AT . M LB Y /A L SN IR 55 4R
PET7 1 Al HLBR AL L LB AR R AS 55 29 3R
i ol = il % (PN U/ I S R (B e 8 28 N
T8 7873 75 1 e IR BRI AR A A W45 45 kb |
e S5 AL AR B R A R AT i AR . T
SFCEE X T i 78 ol R A5 SC B R B A
A3 B AR A R AR B AR TS L B R SR e
B R R RN R RORRCR . AT RRIE T

Bix 2,
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Table 6 CLAD regression results of influencing factors
BRI 1 Model 1 BB 2 Model 2 B8 3 Model 3
LES , PRI . FRiE R . PRI
Factor A Standard A Standard A Standard
Coefficient Coefficient Coefficient
error error error
578 J1i 8l Labor mobility —0.023"" 0. 004 —0.026"" 0. 005
fil % 4 1, Service outsourcing 0.016™ 0.007 0.013" 0.006
5780 S Eh X k55 4 0.009™ 0.006
Labor mobility X Service outsourcing
R Age —0.001" 0. 000 —0.002" 0. 000 0. 000 0. 000
P51 Sex 0.023" 0.010 0.013 0.013 0. 006 0.010
S EFRE Education level 0.025 0.005 0.015 0. 006 0.028"" 0.005
SRR T Training 0.017 0.017 0. 020 0.022 0.023 0.018
BEZHAEFEYHNSE Attitude 0.012* 0.006 0.016™ 0.008 0.011" 0. 006
H1 % Terrain 0.182" 0.013 0.170™ 0.016 0.175™ 0.013
%2 Traffic 0. 020" 0. 004 0.025" 0. 005 0.026"" 0. 004
F B B IR IE B Distance —0.001"" 0. 000 —0.002" 0. 000 —0.001" 0. 000
+ AL 1 Soil fertility 0.019" 0.005 0.024 0.007 0.018" 0.005
+ 3 M #EAL Land fragmentation —0.036"" 0. 009 —0.032"" 0.011 —0.038"" 0. 009
W IE AR Plot shape 0.012 0.018 0. 005 0.022 0.014 0.019
A& Inward transferring —0.008" 0.003 —0.006 0.004 —0.009" 0.003
B % & Outward transferring 0.015" 0. 003 0.015 0. 003 0.014 " 0. 003
HHOR Constant 0.728" 0.004 0.727" 0.005 0.730" 0. 004

RS 3 T, 57 2 1 i 3l 5 ik 55 Ah LAY A2
TS B AR B A IE 10 5 e AR 520 KSR B 3%, H
I 55 AT % 2 AR R 1 TE 1) 4 1 R T 595 3l 03 i 3k
BORBCRADR AL . T8 T k55 AN BAt &
oy TR 28 R AL L BB R AU SRE 55 30 77 . R Ah 57
) 3 B i R 55 AR 97 3 O3 S R AR R E 2
FIACRT B ¥ 55 By T 4540 P 2% A5 1) AL A A 380kb 78, e
R R B HLBR 3 #1968+ B8 08 A7 R0 B iy B 7 1T AR
A 7 R R R R BOR ROCR Y £ 0T B AT
WEERRBEAE . IF H 573 i st A T AR A
[ A 7 R 55 AL IR 55 1T 3 1) KR L AR — i R R L i
BT ZRBE 55 8 S0 LB . %S R AIE
THERBE 3,

3.3 RENAR
N T B AEAI S 45 R AT GRS A P

=24
w

HrrmBEARR 100 & P AT HIBR 1S F] 1 734
AL PP TR AR 56, S RN R 7, AR 4 W]
1 55 B0 7 B R B R BCR A 3 0 ] SR 5 R
Y5 AL, IR 55 AME R B R BB AT 35 1 1) 5
R 6 T, 95 20 1 U 8 R IR 55 A0 Y 28 3
BEARBCRAT B35 09 1E 7 52 W, LA 1 56 91F 25 500 B A
5T 4516 B AT AH Y P R gk .

Fi5EW

ARSI T IR A 2 058 1348 5 1 oWl i 5F %
3+ IV 8 AT 5B AL T 94 A 7 R OGS /N 2 A
R EOAR R PEATIE 38 1 CLAD B8 S2HE R 5T 5F
B 1 Bl R 55 A B T I A8 LIS TR R X HOR
RORRYSEW . 45 BoR: DAL PR RE
ARBCARN 0. 707, BRA 38 BA BR BT 23 (4] 5

1= 2A
W
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Table 7 Robustness test

A& 4 Model 4 AL 5 Model 5

Y 6 Model 6

% . b iR 25 bR 2 b 2
Factor - Standard - Standard - Standard
Coefficient Coefficient Coefficient
error error

5551714 3h Labor mobility —0.021"" 0. 006 —0.022"" 0. 005
Az % 4, Service outsourcing 0.008" 0.008 0.021"" 0.007
55 8 I3 iR 3 X 55 s 0.021" 0. 007
Labor mobility X Service outsourcing
HAh A% & Other variables REE] B 458 1l 2l
FEA R Sample size 1734 1734 1734

AN TR A 7 2 T8] B £ AR R BAT BRI S Joi A A
Pt . 2097 3l 03 i 3 XA 0 B R R BAY
1] 5 0, BT B R gl 0 A P B R R R A X
19+ 38 B U Bl B A T R ROCRAR X RAIR . 3D il
95 AR AR B B R ROCR B IE 1) 5 L A 4 7
R R ORI R . 4D 57 B 1 T B S R g5
G 52 B I X B2 R R A IE R L HLIR 55 S
A8 AR S TE [ A K T 55 8l J1 3 3 0 B AR
BRI R

T AT AR BRI D R KR
W77 7 M AR 55 3 g e S AL 2 s A A
DLF T K J A 1] TN Tl 45 v A 7™ it B AR5
RS 2 H— = R R R s TR A R
R AR R T AT 5 T R T A Y A 2 R A
A fr il AR 2T 2RI FE S RER AR R . 2) 0
PR 55 S T 37 A e o I TR BRI o i S O i
AR IR I AN R, A T 4 RURE T B AT - Y
MR P2 THE T s BUBR e Sh AL LR AL BRAC AL 2 2 it
e JU R R AU o B4 T Al TR e L 5840 3R
IR IR Ao I R 1989 RS 80 10 5 o K iz 55 A 2
SR BOR PR A5 MUK i S5 7 B2 L 9 30 IR 55 16 1 4L
TR JB% 5 TN 56 - i 845 25 07 2% i 5 4 O 8 B e
o/l R 7Y s i w1 = WO D 1B 8 o e o L
e R R e R E AR 9 FIRORR R 7 26 3 X Rk 2278
T HEBS A UL e ol P K S R R 5 o X R
A b M A B AN AR BF SRR O BE L o v
ORI 5 S5 Dl A Mt e B kA B SR i a5 A L R
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