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Influence of expressway network construction on the development of
cross-regional agricultural machinery service market in China:
An empirical study based on the panel data of 17 major rice
and wheat producing provinces
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(1. School of Literature, Law and Economics, Wuhan University of Science and Technology, Wuhan 430065, China;

2. College of Economics & Management, Huazhong Agricultural University, Wuhan 430070, China)

Abstract To explore the impact of expressway network construction on the formation of China“s cross regional
agricultural machinery operation service market, the study discusses the mechanism of the highway network
construction to promote the development of the agricultural machinery cross-regional service market from the supply
side and the demand side, and uses the panel data of the 17 major rice and wheat producing provinces from 2000 to
2019 to conduct empirical tests. The results show that: 1) In theory, the construction of expressway network improves
the cross regional service willingness and ability of service subjects through the intermediate mechanism of traffic time
convergence effect. The convenience and timeliness of service subjects entering a certain area are conducive to

stimulate local farmers to form cross-regional agricultural machinery service demand. 2) The regression results from
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2000 to 2013 show that the construction of expressway network plays a significant role in promoting cross-regional
agricultural machinery service supply. The contribution rate of the increase of expressway network density to the growth
of cross-regional machine harvesting area is 47.78% , while the contribution rate of expressway density difference to
3) The
regression results from 2014 to 2019 also show that the construction of expressway network plays a significant role in

regional differences in the supply capability of cross-regional agricultural machinery service is 13. 8% .

promoting cross-regional agricultural machinery service demand. For every 1 unit increase in expressway density, the
cross-regional agricultural machinery service demand intensity increases by 8 percentage points, and the explanatory

power of regional difference in expressway density to spatial differentiation of cross-regional agricultural machinery

service demand is 12. 1% .
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JFH SR A B2 T S AN Bl Bsf 1] 728 Ak, {H 55 4% b IX P 42 40 G
U5 e B DAL AR o LU R R e VR 25 R
G, year, ARGy REFLAS B R Al A IR £ 55 B[R]
PAT OC H O 52w B XL T AR o b R ek
HILEL ) B S SR 1) P e 8O0 . e SRR 2E T, A B
FERT R N (2R R A S5 N I R R R A T A I
TR B R A WL A e R AT S — Wb B, AR
o IR 1,

*1 BEX
Table 1 Definition of variables
Rk A5 3 B
Variable Variable description

T AL BE X ATLWSCRE 22 AR 5 b/ Yo 5 DX AL 27 1m0 AR5 R 22 #L 0T ARG BE fE . 2000—

S crhr 2013 4F A U LA BLBS I I 55 624 A J0 2014
Explained variables . B .

2019 4% 48 br B A AL X R 55 75 SR 5 EE

O i R AR i 1R A [ % B / (km/10* hm®) 1o B RS AT BURT AR Y LU B
Core explanatory variables hde

HAB RGN B/ (km/10* hm®)

rde

i A B e HI L B/ (5 /10% hm®)

comd

A2 R G W HI B %% B 5 02 A5 K RS

¥

Control variables

PR HI/ (7 /10" hm?)
comd X rice

it % /6 density

FEZ LU/ % hrate
el F5 3 I35 1/ % alrate

1o B A S A JHL A 25 4 2 B B PR 515 4 BT AR Y
e
i 22 6 5 W R HLOR AT B -5 B 3t v ALY LU

8 22 Tk A WA L PR AT 2k 45 00F i T AR A LA A X K
5 KRS 32748 O e PR S A 52 L

Bk b 0 AR5 AT B AR Y HE A
7 22 ML TR AR 5 e A2 56 o T ARG L (B
ErE i N YN SEEZ NI BE g N 4 )
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e 2 BERY (1) 2 oK WS AT AT 455 1 722 5 45 )
DX [ 5 25 1 [l 09 25 R, R AR THE S 12, 124, H
VKT BB, B (2) [A] B 4 ) b X 22 S A
P I) s A, [T 00 A R ) At T 45 2R B s o A B
W RBUNIHE N 7. 213, BAE 1 %K B2, #
AU TERLAY (2) (Y Bl b A S5 98 i 5 B 70 4t
45 S e LN I I R 0 R B A AT Dy TE AR, BLAE
5% K B E . AR (4) B A R A BEA I E L
JEREERKSWHIVFE S RGKEE»E M ALH
T &5 SR v N B D % R T R B A AT S OE B AR
10 %7K b @3 . BEAY (5) 8 BT A3 4 il 28 2 g A [

L RN = /NSl G o S I A R (E W)
6.034, HTE 5%/KF LW, DL EALAE 45 5
Fe T ST UE H o 6B i 2 i 1) e 152 DAt 265 i Bk
Eesh T EARILES X MRS T R . A A
G WAl &SR M L 76 20002013 4F X —4
T B, e 2 B 0 4% B B v 1 S B, R AL X
WA IR 22 T80 AR o7 LU AR R B 6 A . ARHIESE IR
XY (1) ~ (5) EAT T Bl AL o1 U3 A 11 & 3R A%
O i T 70 Ay T A o R 3 e T K A 7Y
e Y EN E S P e i

bR T HE AR N B T RRE 2 HLIRCR LLAN
b i A5 B A T R B A B S B — 2. KT

F 2 EREEEE R EER PG ITLE R (2000—2013 )

Table 2 Benchmark fixed effect regression estimation results of panel data during 2000 and 2013

AR BEAL (D) R (2) BEAL(3) B (D BEHL(5)

Variables Model (1) Model (2) Model (3) Model (4) Model (5)
o L T 12,1247 7.213" 6. 434" 5.453" 6.034"
Expressway density (1.312) (2.314) (3.012) (2.831) (3.045)
G 4R N 3 i 0.103 0.103 —0.105
Grade highway density (0.123) (0.123) (0.123)
T 22 A W I B 35 0.193 0.414"
Density of rice-wheat combine harvester (0.187) (0.240)
i 22 6 W B AL 28 BE 5 R 45 /KR 3 7 44 0y 38 . T
Interaction term between the density of rice-wheat —0.619™  —0.685"
combine harvester and whether it is the main rice- (0.151) (0.155)
producing provinces
B b % B 0.034
Cultivated land density (1.335)
R ZINNES —0.160
Machine yield of rice and wheat (0.115)
i X[ %2 2 W Regional fixed effects yes Yes yes yes
By 1) i 2 30 Time fixed effects yes Yes yes yes
B 20,2827 25,8847 24,889" 32. 838" 32. 660
Constant term (1.717) (5.704) (6.129) (15.548) (39.133)
R? 0.323 0.528 0.529 0. 586 0. 604
FEA B Sample size 238 238 238 238

TE AR5 B BB bR S5 oo Lo % R RIRIR R EEAE 1265000 1020 (9 W MEKF R, TR,

Note: The values in parentheses are standard errors. *x%x ,

significance levels, respectively. The same below.

%% and * indicate that the variables are significant at 1%, 5% and 10%
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HE— 25 A By [0 05 43 07 7 o G 36 e R (8 R
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I3 T BRI AN
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pro; + year, +¢; 4)
K cerhr, FRE 07 ¢ 55 ¢ Y 5 X HLIRE 22 187 R
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N KA BE SR T — A M AR 55 3 ) F o R 2
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LR PRI A BIF 5 T30 36 1 72 1 i A 1T R B
1E . 57 3h 38k 78 2 A x5 R AL Al 55
DX S R 55 1 5 SR /DN PRL It A AT 5 T3 A Mk DAl
NG di SR AN BAhE RECH T, pro; 2 17 1 4

AR gk, FH R BB S AS o B (1) A5 A L L 5 45 b X B4
AH G 852 1 255 DX AL WAC TR A o L LR L b AR
ZEFAF . year, A AR B, IR A B8 4 5 i)
i) A G L T4 5 5 DXL A T B o L TR 3R
WMERIKER . e, RIRET, AW IR R A
BB RN IR B RS A S ORI AL RS
BLC AR i AT i Je — WA 2
2.3.2 ©AEAfET

F& 3 B (1) 2 AR VR AT o] 45 o) A8 2 42 1 b
DX [# 5 2800 1 1m0 U 45 51 R BAG T {E o 4. 823, HAE
5% K- R, BERL(2) ] I 4 o b X 22 S L Ta]
A FA T A0 A TR (1 A 85 S 0 U e T B
REAETHE N 4. 215, HAE 10%KF LR, HEis
) FEBLRL(2) I JEAh b A 55 90 B% %% B AR o, 45
S T I ) RE I R B T A O IE B BAE
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BL B RN 57 30 g 5 Ll L 5 SR e 5 2 I 0 4 Y
RBALHEA M IE, BAE 10% K I B 3%, A
(5) W T AT s il A8 Jeb g A ] USSR, 2 SR 1 o %
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Table 3 Fixed effect regression estimation results of panel data during 2014 and 2019

A B (D BERL(2) HEHL(3) AL (4) AL (5)

Variables Model (1) Model (2) Model (3) Model (4) Model (5)
R L B 4.823" 4.215° 4.542" 5.631" 7.632"
Expressway density (2.123) (2.304) (2.823) (3.123) (3.124)
SN P —0.213 —0.223 0.134
Grade highway density (0.216) (0. 214 (0.216)
i 22 1 Wi I B 3 —0.947" —1.487"
Density of rice wheat combine harvester (0.507) (0.514)
Ak 55 8 J1 4 L —0.835" —1.392"
Proportion of agricultural labor (0. 447) (0. 447)
B 55 43,5577
Cultivated land density (12.91D)
R ZIINES 0. 030
Machine yield of rice and wheat (0.071)
Hb X [ %€ %W Regional fixed effects yes yes yes yes yes
At 8] [ 2 %% Time fixed effects no yes yes yes yes
fig el 36. 520" 9.236 26. 950" 71,791 —11.086 "
Constant term (5.430) (8.677) (14.815) (27.577) (3.505)
R? 0.073 0. 266 0.291 0. 354 0. 460
FEA R Sample size 102 102 102 102 102

TG, DA ] 2 TR0 0 g 2 8 I RE i kg
A AL DX 55 148 25 BE 7 R0 TR SR 5 B8 1 A BT kR
TR TR B AR L 5B — 4 BT A AR A
2013 AEAHXT T 2000 4F 5 X ML 22 T FR 7 bL A
A B B R R R e Ay R Ax 5
T AR 2 B (5) B v A1 U A5 ) A A I T
AR R 6. 034 5 Ax AR TS B 5 o N PR ) 25
JE RN 5 A 5 XML URRS 22 1 AL e L e
6.034Ax; 55 =,6.034Ax 5 Ay B H BN g w5 5 2
IEE O 2275 R TN X6 A 22 7 A I A ML XSO 1 AR
eI DTk 3, M 45 )R L B, 2000—2013 4F,
SR T e AN B T R i AL 45 v R 2
Ay A WL B XU KD B L 3K ST R
A7.78% . FE BT T RE A WA ORI PLE B 44, 56 %0
M BTEREE . ARl 0L, Lt 2e 90 AR A IR . 5
T S5 AL TR 14 2 A S A WL XA Al A K A A
A KR E) T R

FLVR o DA b DX T 0 8 2 A I %R R X 22
S A HIL I X 45 43k 4 B 7 R SR B X 38 25 5 11
TUHR R . ASHFSE R ) Wan™™" de k5 /Y 181 05 23 i vk
)5 A8 R A1) 2 v G ) X3 2 S 6P AR ML X
IR 55 11 45 g DX 3 22 S5 1 STk L R AL IX R 55 fit
UhRE T X2 S AR S AR ORI EE L LA [T 0 43
il A5 R UL R A AR I I SE Y . KR 4 I TR0 S
5K TE 20002013 4P 448 0y 2Z [ ey 3 A\ [ I 28
JE 04 22 S 0 AR LIS X 55k 45 ik ) X480 22 S A oT ik
RN 13, 8%, FE I A M B AR o o, R 22 BB i EIBL
B REZ B AUWCEINLE SRR £ A 0
& BT 1) 5T IR R A e L 8 B 25, 600, A R REAC ML
X IR 55 25 fig 1 X325 S DU 43 2 — . 20142019
AP 4548 0y 22 (] o 3 B ) 23 B 1) 2 S5 X R L 225 [X Al
ST oRIR X 2 R TTER R 12, 1%, FEFA
it Ao A i e B b B X AR ML X R 55 T SR 5 M
X 22 5 B STk R e L a8 5 24, 3%, DA A4
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Table 4 Regression decomposition results of contribution rate of regional differences of various variables on

regional differences in ratio of cross-regional agricultural machinery harvesting %
5 ht
- 2000—2013 4F 2014—2019 4F
Variables

L ERf B i A1 Total of all explanatory variables 67.587 56.768

A % B Expressway density 13.765 12.120

ZEN I Grade highway density 5.472 0. 387

T2 B A W BI ML

10. 689 5.429

Density of rice wheat combine harvester

T A BB B 5 R 74 0 2 T

Interaction term between the density of rice-wheat L4964

combine harvester and whether it is the main rice- .

producing provinces

4l 57 3 1 5 Eb Proportion of agricultural labor 8. 805

B U %5 Cultivated land density 0.968 24,257

T2 WL Machine yield of rice and wheat 5.978 0. 874

At 18] [# %€ %% W Time fixed effects 15.751 4,896
HBH Constant term 6.296 10. 089
#2270 Residual term 26.117 33.143
41t Total 100 100

E T B Hy A H, AR BLES KR 55 11 A F X
S S T N I P R 22 e R I — B A

3 &R5ITe

AL X 55 T 3 & B 5 DX I e 2 % )
LB AN AT 43, o o [ T 3 38 1 TG 2 L 4 o il 55 2 4K
JE A B XA, DL K RE 7 5 1 B R B A
(R B L A R SR i AR P N A Hb AT AR R 55 SR
RE 5 15 20 2 1 S P A . AR SR BT v A B T
VR R ML X R 55 1 3 & & 09 4E I PLEE ., 9 R
20002019 4 A8 22 3 77 48 1y 14 T8I A B i T
GIAT s ke L Al AL A Ak A 15 B AR Ak v 2 B ) AR
JR RS ARG FEEBNT .

B — 1o LA I D T e S A 8 3 N () i Sk
RN A HERALES X RS i k& . R4 G, 3838
P[] S SSCA00 7 3 3 40 A A LA AT A () B A 4
sl 55 e GrRE 1 3 AT AN IR 55 AR RE 0 LA
(1% 32 i Ao 1) R B /0N 1) 38 i I A A6 AN [R) 443 B S [ T

PR AN ) AR T 2 1) b 3G 32 A 0 B ) B ) 22
T AE 25 (8] b 5 A5 5008 , 76 B[] b B AR T K, Of fe
RAGTE Z 000k 55 5, 767 2K I » B (8] Wi S8080 0 A Bl
T 15 XA 45 FE AR | B I e A R — DX DA i AR 1 2
i AZ A% B 0 Y R A FOE AR DL X R 45 7 oK

55 TR [ 051 45 SR IE B, R A I X i
XA X kST Lk ERARENHENEN. 7
iy NI B /A LR R X /N = R
7 AL 5 DX USRS 22 1 AR 7 LA N 4 = 6 A 4
Mo TR TR R SR L e A 0 R R e 1
AN, AL DX B R 22 T AR o b A R A R 8 A
[ERi 0=

o= B S5 R R BT, 2000—2013 4F,
o AL [ T 2 A T R 2 A I AR AL XA E
T A K B TRk RO 47, 78 %, IF L A
Do %5 i 2 5 W DA R R A2 T 7 A8 U AR LI DX A T
UG HEIX 8k 22 519 13, 8%032014—2019 4F, i 28
% ) 288 R Xk 25 S 6 R 22 T 7 AR O AR B XM T
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