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Influence of agricultural machinery on the planting area of
farmers’ main grains

PENG Jiquan, ZHANG Liguo

(School of Economics. Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract To explore the impact of agricultural machinery on farmers” main grain acreage, 1 667 farmer field survey
data are taking as study case, and the endogenous variable merging model (IVTobit) and unconditional quantile
regression (UQR) are used. The results are as follows: 1) Agricultural mechanization has a significant positive impact
on the area of staple food planted by farmers, but it has a different impact on the area of staple food planted by
different types. The impacts in descending order are potato, rice, corn and wheat. 2) The impact of agricultural
mechanization on the planting area of different types of staple grains has a tendency to increase in scale, and the
impact of agricultural mechanization on the planting area of different types of staple grains increased with the increase of
the quantile. 3) It is recommended to further cultivate agricultural machinery and equipment manufacturing enterprises
with international competitiveness, and promote the *“Appropriate mechanization” of the field further to effectively
reduce the cost of agricultural machinery operations and increase the yield of staple food and increase the enthusiasm of
farmers to grow staple food and ensure national food security.

Keywords agricultural mechanization; farmers; grain planting area; IV Tobit; unconditional quantile regression
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Table 1 Variable definition and description statistics

AR 7E B E L WE AR

Variables Variables definition Mean  Variance

FARAH I FL Food =R AR T AR (R A 0.486  1.135
K FE AL T AR & e Grain 7K e A T AR/ A 1T 0.386  0.818
AN RIAE T AR L L Wheat JINFE T A T AR/ S R A T AR 0.201  0.952
FKRFAE TR 5 L Corn R K AR THT AR/ Ao A T AR 0.124  0.518
Lh % B RIAE T AR /4 1L Potato T e S AL TG AR/ o A T 0.058  0.634
FHLAAE L 5 [ R_area MR R D AR/ S R A TR AR 0.739  0.357
LA TR T 29 RS O B Costl RS /A 1 AR 19 %o 4 6.781  0.563
B T AR 2 KR AS Cost2 (MR BEAR / SE ARl AR T ) F) o K 6.364  2.219
LT BT 4 PR BUAR Cost3 (YA A / 2235 A W R AL T B 14 0o 4 7.298  1.024
PR TR BT 2 F R R TRAR Costd MR T AR / 3 A T AR 11 e 45 5.387  0.751
B4 TH FR ST H ARl A AR A K/ (d/hm?) Timel Al A 45 A R/ Al Aol A T R 6.263  0.567
B T RSP 2 R A A A R B/ (d/hm®) Time2 MR R A A R B/ T M A T R 9.216  1.153
B TR AR 2 22 AR Y R R 4 A KB/ (d/hm®) Time3 2855V M Rk 450 A K Bk / 28 1 4 0 b L TG AR 5.327  0.217
BAAE T BR T 2 SRR AR R TR 3/ (d/hm®) Timed MR AR R TR B/ T MR A A 1T R 0.843  0.221
f b ML AL Machine (HLABFAR X0, 4+ HLIE R X 0. 3+ MU R X0.3)/3  0.656  0.273
P ML AT Invest A AR HUB AR A BN % 5.187  3.012
FEEWAIK P Income R BEAE N BB BN 2 9.468  1.586
EEA AN B Road HEAAH=1; EHAK=0 0.695  1.894
P EHHF K /4 Education ZHE L RAEEL 6.643  3.197
953 1715 . Labor FMESF B ) N FRME SN 0.615  0.314
KR 4% / (JC/kg) Price LB S R A 5 41 2.141  0.175
FER WA fi e N_farm FREAER WA/ FHE B A 0.504  0.412
JKUEIG Y Pollution A5 =1; 5% =0 0.483  0.458
4 M /hm® Transfer o b s SEBRE 0.045  2.512
HIEA4FE Terrain TR =1;4EF =0 0.341  0.452
A B R Trrigation 7 A0 W TG AR/ Bt T R 0.589  0.211
FifE A2 /Fh Crops A 52 B A o 2.125  0.234
S MIEEC multiple Wi 3K T AR/ A b AR 1.321  0.613
A& E A/ (hm® / A Area FRE AL TR/ FHE B NEL 0.097  1.075
SRR AE 4L Climate 1=F;0=7 0.531  0.374
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Table 2 Estimated results of agricultural mechanization on the main grain planting area of farmers
AR A 1 LA 2 i 3 P 4 i 5 T 6 R 7
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Al B AL 0.116" 0.189" 0.342* 0.341 0.429 0.411*
Machine (0.016) (0.021) (0.033) (0.032) (0.039) (0.037)
P EHEKFE 0.003" 0.002 0.002 0.002 0.001 0.002" 0.001
Education (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002)
Fish bt 0.043" 0. 048 0.011 0.011 0.012 0.048" 0.022
Labor (0.014) (0.016) (0.016) (0.016) (0.018) (0.013) (0.018)
WE MK 0.004 " 0.005 0.003 " 0.003 " 0.004 " 0.004 " 0.003"
Price (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
AELRUA S —0.049™  —0.059™  —0.050""  —0.049"  —0.060""  —0.040"*  —0.057""
Non_farm (0.011) (0.013) (0.012) (0.012) (0.013) 0.01D) (0.014)
AR 5 G —0.016" —0.012 —0.002 —0.002 0.003 —0.021" —0.002
Pollution (0.009) (0.010) (0.010) (0.010) (0.011) (0.009) (0.012)
+ b —0.006™  —0.014™  —0.003" —0.003" —0.010™  —0.005""  —0.008""
Transfer (0.001) (0.003) (0.002) (0.001) (0.002) (0.001) (0.002)
Hb I R AIE 0.058" 0.053" 0.028* 0.028" 0.021 0.051" 0.011
Terrain (0.01D) (0.012) (0.013) (0.013) (0.014) (0.010) (0.014)
A b B £ A 0.014 "
Invest (0.001)
L2 0.001 —0.037"  —0.051""  —0.050"™"  —0.090""" —0.009 —0.107 "
Constant 0.01D) (0.015) (0.014) (0.014) (0.017) (0.010) (0.018)
R-squared 0. 240 0. 046 0.048 0.303

T 465 B BT B R A bR R+

Note: The figures in parentheses are the robust standard errors, * ,

xR 1026050 1K B EME. T,

*% and %x¥% indicate that the variables are statistically

significant at the 10%,5% and 1% levels, respectively. The same below.

AR P MR R A AR S LI i 5 i) [ A A T
AR N e NITTE S S K BB py G e b 21
B /KX P SRR AR AT SE 10] 5200« ELSZ Wi R/
AR 57 5080 o o7 508 20 4 g+ (L REASHRAS (35
55 8l F1 ki PR A P AR R T AR (2 3 A AE )
SO S I LA 7 (50 B 18] o o067 K0% 28 12 1 » 1 W 7
EAR Rl A I BR A 1 i i > SR RE 57 Bl 0 o R L
RESE A P AR AR 1 o BB B S X 7 AR b AR
T FRAT S5 B9 I 1] 52 0+ L WA 20 057 6 1w 55 20 2 %
AL g o Ul A R 0 o AR TR AR SR AR P Y R A
L T B B T R R A R B R AR T B T

PO B A R RRE A S 4 T AR P i A 1 R B
T AR AR P AR PR HBE A 4 A
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1T R 5 B 1] 5 . EL B 0 067 K00 6 D T
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Table 3 Estimated results of unconditional quantile regression (UQR) of agricultural machinery on the main grain crop area
LIl s 5 4 i 20 43 35 4 50 43 65 i 80 i 95 43fi
Variables q5 q20 q35 q50 q65 q80 q95

Al HLA b 0. 150 0.173 0. 258 0.335" 0.378™ 0.433™ 0.575™
Machine (0.187) (0.188) (0.178) (0.173) (0.172) (0.201) (0.208)
P EHEKF 0.042™ 0.039"° 0.014 0.015 0.013 0.028" 0.052"
Education (0.020) (0.023) (0.012) (0.011) (0.010) (0.016) (0.017)
8 i I 0.392 0. 546" 0.454™ 0.338" 0.342* 0.516" 0. 850"
Labor (0. 244) (0.202) (0.155) (0.168) (0.153) (0.179) 0.177)
A% 0.008 0.008 0.015™ 0.014* 0.013™ 0.023"" 0.021™
Price (0.010) (0.007) (0.006) (0.007) (0. 006) (0.008) (0.010)
FER YA & —0. 204 —0.259" —0.324 —0.365"™ —0.331"" —0.289" —0.312"
Non_farm (0.166) (0.130) (0.107) (0.107) (0.103) (0.129) (0.175)
KRS Y —0.101 —0.178" —0.088 —0.056 —0.016 —0.053 —0.081
Pollution (0. 144) (0.098) (0.090) (0.092) (0.084) (0.092) (0.156)
+ M i —0.171" —0.110" —0.062 —0.055 —0.062 —0.071" —0.075™
Transfer (0.086) (0.066) (0.049) (0.043) (0.039) (0.022) (0.035)
Hi I FRAE 1.251™ 1.22™ 1.205™ 1,254 1.32™ 1.199 0.597"
Terrain (0.169) (0.101) (0.099) (0.11D) (0.094) (0.103) (0.137)
B —0.225 0.127 0. 547" 0.761" 0.813"" 1.056" 1.526"
Constant (0.201) (0. 215 (0.149 (0.150) (0.135) (0.148) (0.203)
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FEHY 191 F5FN 1. 07 4% 5 VA2 A A0 rh el LA AL
EONCINE RS SR VA< G TS o A A CI= 5 £
2.76 f5EF 1. 72 A%, Ho A Mk ML Ak X 7K AR b A 1T AR
MR THE R K. wT LLE Al AL £k X 7K A A
JINZE AR TR (B 0 5 0 S B A A A s i v T 2 B
HH A DT A 7 A 3, 3 B R Ml WL T X K R
/INZE o TET L 1Y 5 W) A 30 s A T 326 14 R . DA
Hl AR KA, & UQR fhiIT45 R 5% 3 b4
it UQR Al ih 45 R LA e A — 30, B I8 35 Pk 22
SIS K Tk B T 0 A A L A ) ek
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x4 RUMMENKBRNEMHEEROTLFHSMEHET(UQR)HMHEITER

Table 4 Estimated results of unconditional

quantile regression (UQR) on the planting area of

rice and wheat by agricultural machinery

7R JK#4 Grain /N Wheat
Variables q25 50 q75 q25 q50 q75

M Bk AL 0.211 0.378" 0.404 0.052" 0.084"" 0. 144
Machine (0.179 (0.161) (0.149) (0.007) (0.013) (0.040)
i 1l A2 1t 24l 4 i il 2 1l il 24l
Control

A 0.359" 0.813"" 1.053" 0.003 0.001 0.013
Constant (0.169) (0.126) (0.125) (0.002) (0.005) (0.009)

e 5 N AL AL X T A A D 4% 2 b T AR
LU B T8 45 A A7 00 T 01 285 5 5 [l 9 25 SR 3 B Al Bl
AR X K A A% S A T AR B AT S Y OE ] R
Wi, 76 70 250 B0 L o Al AILAR Ak X T K R I 4% 2
T AR (5 LU I S PR R . A 70 i b oK
B rh AL AL AR 1 0] 2R B0 25 43 2 50RT 50 43
NN R B 2. 05 F5 A 1. 17 f% 5 48 SR A rh gk
M HUBAR Y 815 3 B2 25 43 0 E0Rn 50 43 % m] 1
R 127 A5 A 117 A% AR b LA Ak X6 45 25 i
P TR (& EL 3R FHE T E G, T LR S ROl WA £k

£S5 RUNHUNEKRNDEEMIE
Table 5 Estimated results of unconditional

Xk 5 AR B % T o A T AR o G ) 5 ) AT Lk B A
S A5 AR g TS T o ) A 3k o 2 WD R b LA A X
ORI % S AL AT AR A 52 W A A 300 s A1 P 326 18 2
BE o AP H AR R 5 B2 HH KA KA
Ly % SERI R TR AR o LUAT A 18] 52 ) o ELASUAE 0 J3 37 A
BRI SFEN T L R R AR R R AR X K
1 % SRR TR AR 3 LA 3 R AR 1) 2 ELER B
HRBEH S0 LR B m . AR A L KRS
S 0 A L A X T R R % T A T AR AT
0 B 1) B2 ELRE A 0 (508800 B s T

HRPTFEHSMHET (UQR) M MHEITER

quantile regression (UQR) on the planting area of

corn and potato by agricultural machinery

75 F % Corn 44 % Potato

Variables q25 50 q75 q25 q50 q75
Lk B AL 0.173 0.302" 0.354* 0.359" 0.391 0.456
Machine (0.197) (0.165) (0.142) (0.198) (0.238) (0.289)
5 1 78 e 4 1l 2 1l 2 3 2 4H
Control
A 0.127 0.563"" 0.847 0.985" 1.501" 2.033"
Constant (0.178) (0.155) (0.114) (0.157) (0.180) (0.247)

3.3 RlMmAx RS ERMEERERIE
EIRUESE T A UL 22 R A A R 26 Y
A AL T BR L ELZR 2 BRE R 7 Rl Al AL A
TERE A BE AR P AR 32 KR AR ABATE AN T R ARl LA
A A P F2R A T AR A £ AL B 08 o0 Ak 2 4R

FEAO AU AL fe 1 EAR PP AL A N FEZ 4. 3% 6 R

M LA A X 25 28 Al A= 7= A B TR] A A T 45 2R
6 A (1) ~ () 1y B AE Bt 43 51 Sk B 1 B OF 1
T B FPAE A BAS | R R A AR 2
VEY PR A BUA N AR FP AR A, & 71
G (L)~ (3) AR Al BIL AR Ak X B0 A7 T8 RSP 24 Y
ARl i A A R R RIAE $ A RBR L 4 B AR R
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Table 6 Impact of agricultural machinery on agricultural production costs

. AR — A A = FUAS
b Costl Cost2 Cost3 Cost4
Variables
(D (2) (3) 4
ML AR A —0.260" —0.436™ —0.137 —0.586 "
Machine (0.081) (0.191) (0.106) (0.194)
2 1 A ) i i ]
Control
R 6.945" 1.069" 1.576™ 1.240™
Constant (0.498) (0.205) (0.324) (0.265)
R-squared 0.519 0. 141 0.139 0.097
F 7 R AN X7 M FE N B 18] B i
Table 7 Impact of agricultural machinery on agricultural input time
. Fisf 8] — i 8] = fif ] = Fisf ] Y
s Timel Time2 Time3 Timed
Variables
(D (2) (3) 4)
A HLAR Ak —0.050" —0.529" —0.018 —0.062""
Machine (0.019) (0.273) (0.012) (0.020)
A 2 1l i il il il
Control
R 0.203" 1.320™ 0.129™ 0.322""
Constant (0.030) (0.482) (0.027) (0.026)
R-squared 0.113 0.023 0.113 0.270
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