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Impact of aging agricultural labor on mechanization and
technical efficiency in wheat production: A perspective
analysis based on landforms

ZHANG Shuwen', TIAN Xu''?* , WANG Shangao'

(1. College of Economics and Management, Nanjing Agricultural University, Nanjing 210095, China;

2. China Center for Food Security Studies, Nanjing 210095, China)

Abstract In order to clarify the relationship between the aging agricultural labor force and wheat production, this study
investigates the impact of aging agricultural labor on mechanization and technical efficiency under different landform.
The 2010 China Rural Fixed Point Survey data is adopted in the analysis. The results show that aging agricultural labor
stimulates the use of wheat machinery. and the impact varies across different landforms. In particular, a greater impact
is detected for machinery use in wheat production in hilly and mountainous areas. Moreover, aging agricultural labor has
a negative impact on technical efficiency of wheat production in plain area. To the contrary, a positive impact is found
in hilly and mountainous areas. Therefore, in order to cope with the aging of agricultural labor force, and further improve
the technical efficiency of wheat production, agricultural policy should focus on increasing the substitution elasticity of
machinery and labor according to local conditions, stimulating innovation and R&D, and promoting cross-region
operation market for agricultural machinery.

Keywords aging agricultural labor; wheat; landform; mechanization; technical efficiency
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B In mac;In lab, + B, In mac;In fer; +
Biiln mac;In others; + B, 1In lab;In fer; +

Bis1n lab;In others; + BisIn fer;In others; + v;—u,
(2)
Ao Y ARRA T 0 AT B TR i
mac, fOFRA @ AP/ 22 AL T AR BB 2% 1 5
lab, fRERAR T @ 77 /N Z2 1 B T AR 97 S % A 1= 5
fer, fRER A P @ A2 7 /N 22 1Y B A T AR AL E 9% 5
others, [RFA ST ¢ A7 /N2 (g FRLAL T AR AR 245 9 5 1.
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Table 1 Descriptive statistics of main variables
A i ¥ T o 22 I /ME I K
Variables Mean Std. dev Min Max

B R Y 22. 26 0.10 0. 00 48.53
Aging rate
B/ (kg/hm®) 5 336.37 1 685.25 375. 00 11 250. 00
Yield per hm?
LRI A/ (JG/hm®) 1221.98 596. 80 46. 88 5 400. 00
Agricultural machinery per hm®
A4 A/ (GG/hm?) 1794, 84 808. 20 29.53 8 750. 00
Fertilizer per hm*
75 % A/ (d/hm*) 189, 87 107. 44 41.67 720. 00
Labor per hm?
HAb % A/ (G/hm*) 993. 33 515. 32 105. 00 8 226.12
Others per hm’
A 7 ] R B R AR/ O 11 010. 94 21 227.06 100. 00 145 130. 00
Original value of fixed productive investment
HFHbTE A/ hm? 0. 46 0.39 0. 02 3.47
Agricultural acreage
i B B /B 4.67 3.54 1.00 36. 00

Land quantity
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TEB AR BRI 1 52 W R 3R o O B A R A
EWACLL R e A 5 M Y 58 OB 2R R0 v
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Table 2 Regression results of the

machinery input of wheat

A5 B3 T HE 12
Variables Coefficient ~ Standard errors
old 0.25" 0.12
oldland 0.16" 0.10
In yield 0.51" 0.02
In pfer 0.02 0. 04
In pdiesel —0.97"™ 0.05
In plabor 0.03 0.03
In prent 0.09* 0.01
RO Constant 0,42 0. 20
WM {E Observations — 2 356 —
R? — 0.3l -

TE B R E 25 2B O s g e ™ R B D X BOB 2 e
* AP FRARAE 120500 1020 [ /KF L B3E
Note: The explanatory variables, various prices and per mu
yield are logarithmic. *%x% , %% and % represent the
significance at the levels of 1%, 5% and 10%,

respectively.

W AT /N A 7 B R SRR A T ) R T 5 1T
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RSB L AN 55 ) 3 2 NS /N A R L
A T IR R W . HE AR T, 5RE A 7 [ E
BT AR RO 2 T U W SR A T E Y
PeBTA M T3 m /AN E A I ROR R . ARk 5573 )
T A AR HEXT /N2 A 5 R RO B R  A
o JEUA AT BE 2 /N A2 AR 7 BT B AR O A
A TR B I /N2 BRI AN K. R BE
22 BRI T B B2 XN AR 7 ) BOR B A
Gt S S PR AT BE R B S 2 B B TR AR
PR R SS R T 2 A Ak . DT X /N 2 A 2208 A B
SR RE AT SRR AR T A R ACR . R
JURE s s B e 22 3 R A 240 AR L LA
A Sl X R AL A 5 DT 2 6 /0N A2 A 77 B B AR R
CEE A
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Table 3 Estimation results of SFA models for wheat

A £ i R
Variables Coefficient ~ Standard errors
In(fer) 0.89 " 0.21
In(mac) 0.92"" 0.15
In(lab) 0.29 0.19
In(others) 2.047 0.22
In(fer)* 0.08" 0.02
In(mac)? —0.08™" 0.02
In(lab)* 0.08"" 0.02
In(others)? —0.05" 0.03
In(fer) X In(mac) —0.09™ 0.02
In(fer) XIn(lab) 0.01 0.02
In(fer) X In(others) —0.11™ 0.02
In(mac) X In(lab) 0.01"™ 0. 00
In(mac) X In(others) —0.01 0.02
In(lab) X In(others) —0.15™ 0.02
H B Constant —5.65"" 1. 36

B ARBCEFI LI Technical inefficiency term

old 4,47 1.16
oldland —6.81" 1.42
In asset —0.16™" 0. 04
train —0.05 0.15
area 0.69"" 0.18
plot 0.03" 0.01
A0y BB A it province 1 e
#4030 Constant —0.30 0.46
WL Observations — 2 581 —

TE: 7y o fx SRHIRORTE 106,50 1070 K 1 3% .

Note: ** , xx and * represents the significance at the level of 1%, 5% and 10% ,respectively.

3.2 RUFHHERUSEFREAMENHELXER IINAZ 7R H R R B A AR 55 ) ) 2 AR B
ST B M R s AS TR MR 1 0L R 2 Ak 5 B TR T R R A, T Fr B L B b DX /N 22 A 0 e R

AR FR B 1 2R M HE S H0m x5 22 50 =X 1m] BRI 22 W A TR B 8 0 R ) A TR 3 L X 5 T

(Local polynomial regression) {5 T Rz R 5% SFA SLUFE R & .

WAL TR Z M B AR L e &R . 45 R o, B i X
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AR TR H o 45 Ak I L ROl 55 8
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R LU T RO A = BRI 97K AR 7 A4
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Relationship between aging rate and technical efficiency of wheat in different terrains
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