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Tab. 1 Descriptive statistical results of each variable

S i A i 4 PR Tfs ¥ifE brifE2E SN f/ME
AR RS MR A RCR Inefficiency 0.80 0.13 1.00 0.51
e AhmI AR Inoutlink strength 498 4.79 30.81 0.05
25 [ S S Inradiation range 7.10 2.48 14.00 3.00
EHERE REEYEFmEAL(10°hm®)  Inearea 3658.52 3071.11 14283.08 55.64
AN BB (10' ) Inemployee 873.34 666.96 3039.48 33.38
A AR EG FH (10 1) Infertilizer 181.67 145.15 716.09 4.40
AN AUE () Inmechanical 41878.43  61022.41  315200.00 280.00
HfAs g A A= BMEHOT/ ) InGDP 41905.61  25234.54  153095.00  5750.00
FEOTH A R B (10°9T)  Intotal retail 7115.12 7009.59 39501.10 90.00
HOR MY ACHI(10°5T) Intech turnover 225.03 541.11 4957.82 0.04
SRR (10" km) Inroad mileage 13.57 7.36 33.16 1.04
Kizim(10°N) Inpassenger volume 79569.88 74821.70 574266.00 483.00
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Tab. 2 Analysis of the impact of network externalities on grain production efficiency

AR I 0T 2 TR IAI I B Z TR B
TR -1.619" 0.995 -4.478™
Inoutlink strength 0.646™ 0.606™ 0.571™
Inradiation range 0.096™ 0.035 0.055
Inearea 0.041° 0.059™ 0.021
Inemployee 0.195™ 0.113™ 0.096"
Infertilizer ~0.102"" -0.036 -0.064"
Inmechanical 0.013" 0.003 0.007
WxInoutlink strength ~0.512™" -0.552"" -0.358""
WxInradiation range ~0.187" 0.067 0.471°
WxInearea 0.155™ 0.161" 0.104
WxInemployee 0.072 -0.330™" 0.586"
WxInfertilizer —0.171"" -0.204 -0.232"
Wxy -0.059"" -0.051"" -0.075"
Inoutlink strength 0.610™ 0.630™ 0.652™
R 0.544 0.539 0.543
Log-L 574.545 562.839 561.105

T A IR TE 1% 5% 10% 7K i 354k
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Tab.3 Enhancement path of spatial spillover network for grain production efficiency

A A S il s A i 4500

A AEBRAE 1 2R 4L A v EREES p=0 p=<0
[ AER -0.023 0.000
InGDP -0.094 -0.105 0.005 0.996 0.005
Intotal retail 0.059 0.069 0.063 0.063 0.937
Intech turnover 0.049 0.051 0.065 0.065 0.935
Inroad mileage 0.086 0.101 0.001 0.001 1.000
Inpassenger volume 0.112 0.128 0.000 0.000 1.000
0~250 % [ 0.944 0.269 0.000 0.000 1.000
250~500 i [ 0.858 0.564 0.000 0.000 1.000
500~750 [ 0.523 0.376 0.000 0.000 1.000
750~1000 KE 4 0.146 0.116 0.000 0.000 1.000
1000~1250 % % 0.035 0.029 0.123 0.123 0.877
R 0.537
PR 0.532
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Fig. 3 Rating of grain production efficiency evaluation indicators in China during 2006-2018
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Spatial spillover networks and enhancement paths of
grain production efficiency in China

ZHANG Qinan', ZHANG Fanfan', MAI Qiang', WU Guoyong™’
(1. School of Management, Harbin Institute of Technology, Harbin 150001, China; 2. Rural Revitalization
Research Institute in Karst Region of China, Guizhou University, Guiyang 550025, China;
3. Guizhou Grassroots Social Governance Innovation High End Think Tank, Guiyang 550025, China)

Abstract: Existing research has generally focused on the resource endowments and functional
attributes of grain production units, with limited studies on the externalities arising from the
interactions of economic agents. Therefore, this paper focuses on the impact of network
externalities on grain production efficiency based on the spatial gravity model and takes
network externalities as a logical starting point to further explore the network enhancement
path and the comprehensive positioning and potential of each spatial unit in the overall
network. The results show that the spatial spillover effect of China's grain production network
is significant and has an obvious promotional effect on grain production efficiency, which is, in
essence, the expansion of the idea of scale management in the spatial dimension, consistent
with the law of near- driving and far- radiation, and the interconnection of transportation
infrastructure and population movement are the main paths to realize the spatial spillover of the
network. Additionally, there are four types of potential nodes in the overall network: core
control type, local core type, potential type, and edge type. In the future, it is necessary to give
full play to the radiation-driven role of core-controlled nodes, strengthen the spatial interaction
between the eastern and western regions of China, and realize the cross-regional flow and
complementarity of agricultural resources and technologies.

Keywords: grain production efficiency; spatial network externalities; spatial measurement
model; secondary assignment procedure; potential network node; China



