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Research on digital economy enabling high-quality agricultural development： 

Based on the analysis of panel data of Hunan province from 2012 to 2020 

LI Mingxian HE Jiabin 

(School of Economics, Hunan Agricultural University, Changsha 410128, China) 

Abstract: Based on the panel data of 14 cities (prefectures) in Hunan province from 2012 to 2020, the internal logic of 

digital economy empowering high-quality agricultural development has been explored by using the fixed effect model, β 

convergence test and panel threshold model. The result shows that firstly, the digital economy could boost the 

high-quality development of agriculture as a whole, significantly improve the level of agricultural development, promote 

the sharing of industrial achievements, optimize the agricultural ecological environment and improve the economic 

benefits of agriculture. Secondly, there is a certain degree of convergence in the high-quality development of agriculture, 

that is, the growth rate of the development level of backward areas is faster than that of developed areas, and the gap in 

the level of high-quality agricultural development between different regions is gradually narrowing. Finally, the digital 

economy has a characteristic of certain spatial aggregation. This characteristic would lead to a “digital divide” in 

agricultural applications, which is mainly manifested in that it has a strong promotion effect on the high-quality 

agricultural development in developed areas, but a weak promotion effect on backward areas, which is not conducive to 

the high-quality development of agriculture to achieve balanced development of regions. 
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二、理论分析与研究假设 
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三、模型设定及变量选取 

（一）模型设定 

 

𝐴𝐺𝑖𝑡 = 𝛼0 + 𝛼1𝐷𝑒𝑙𝑖𝑡 + 𝛼2𝐶𝑖𝑡 + 𝜇𝑖 + 𝜀𝑖𝑡  1  

1 𝐴𝐺𝑖𝑡
𝐷𝑒𝑙𝑖𝑡

𝐶𝑖𝑡 𝑡 𝑖

𝜇𝑖 𝜀𝑖𝑡  
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𝛽 𝛽

[28]

 

𝑙𝑛 (
𝐴𝐺𝑖𝑡

𝐴𝐺𝑖,𝑡−1
) = 𝛽0 + 𝛽1𝑙𝑛𝐴𝐺𝑖,𝑡−1 + 𝜇𝑖 +

𝜆𝑡 + 𝜀𝑖𝑡              2   

𝛽1 0

𝛽1

 

𝑙𝑛 (
𝐴𝐺𝑖𝑡

𝐴𝐺𝑖,𝑡−1
) = 𝛽0 + 𝛽1𝑙𝑛𝐴𝐺𝑖,𝑡−1 + 𝛽2𝑙𝑛(𝐷𝑒𝑙𝑖𝑡) ×

𝑙𝑛𝐴𝐺𝑖,𝑡−1 + 𝛽3𝑙𝑛(𝐶𝑖𝑡) + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡       3  

3 𝛽1 0 𝛽2≠0

 

AGit=θ0+θ1Delit(Pit μ1)+ θ2Delit(μ1 Pit μ2) + 

θ3Delit(μ2 Pit)+ θ4Cit+μi+εit      4  

AGit Delit Cit 1

Pit

μ

α β θ  

（二）变量选取 

1

[29]
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2012 2020 14

 

2

[30]

2011 2020
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表 1 数字经济发展水平指标体系 
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GDP 4  

表 2 变量描述性统计 

      

 AG  4.798 1.628 2.840 0.602 

 Del  3.347 0.130 1.183 0.656 

 Gov 10.440 0.626 2.974 1.966 

 Ind  3.352 0.307 0.873 0.582 

 Ope  2.804 0.035 0.898 0.622 

 Man 11.520 8.560 9.483 0.639 

 

（三）数据来源 

2012 2020 14

 

四、实证结果分析 

（一）数字经济发展水平的分布动态分析 

Stata 17

KMO Bartlett KMO=0.675

Bartlett P 0 KMO

Squared Multiple Correlations SMC

 

1

2012—2020

— —

— —

2012—2014 2014—2018

2018—2020  

2
②

2012—2020

[31]  

 

 
图 1 湖南省数字经济发展时间动态变化 

 

 
图 2 湖南省不同区域的数字经济发展水平 

 
 

Stata 17

Moran’s I Moran’s I

3
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Moran’s I

H H L L Moran’s I

0

 

 
图 3 湖南省数字经济指数 Moran’s I 散点图 

 

（二）基准回归结果分析 

3 3

1% 5% 
 

1

GMM L.AG

AG

1%

 

表 3 数字经济对农业高质量发展的影响 

  GMM 

Del 
0.389*** 

(0.123) 

0.245** 

(0.0852) 

0.172*** 

(0.0395) 

Gov  
-0.0486 
(0.0734) 

0.0299 
(0.0413) 

Ind  
1.262*** 

(0.185) 

0.467*** 

(0.112) 

Ope  
0.141 

(0.148) 

-0.305*** 

(0.0405) 

Man  
0.0345 

(0.0648) 
0.0339 

(0.0546) 

L.AG   
0.562*** 

(0.112) 

 
2.38*** 

(0.145) 

1.141 

(0.758) 

0.529 

(0.549) 

R2 0.315 0.531  

AR(2)   0.1711 

Sargan   0.9177 

*** ** * 1% 5% 10%

 
 

（三）数字经济与农业高质量发展不同维度的

实证分析 

4  

表 4 数字经济对农业发展水平、产业成果共享、农业生态环境和农业经济效益的影响 

     

Del 
0.0639*** 

(0.0131) 

0.0566*** 

(0.0170) 

0.148*** 

(0.0433) 

0.304*** 

(0.0491) 

Gov 
0.0147 

(0.0108) 

0.0915*** 

(0.0123) 

0.0464* 

(0.0244) 

-0.0077 

(0.0258) 

Ind 
0.0874 

(0.0502) 

0.211*** 

(0.0546) 

0.134 

(0.158) 

0.606*** 

(0.0859) 

Ope 
0.0459 

(0.0298) 

0.00954 

(0.0266) 

0.191** 

(0.0836) 

0.101 

(0.0937) 

Man 
-0.0242 

(0.0160) 

-0.0107 

(0.0167) 

-0.107 

(0.0771) 

-0.0101 

(0.0345) 

 
0.787*** 

(0.156) 
0.364** 

(0.157) 
1.204 

(0.744) 
-0.0664 
(0.370) 

N 126 126 126 126 

R2 0.622 0.619 0.629 0.757 

 F 13.00 39.6 13.78 37.85 
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4

1

 

（四）收敛性检验 

𝛽

5  

表 5 农业高质量发展收敛结果分析 

 (1) (2) (3) (4) 

     

lnAGi,t-1 
-0.293*** 
(0.0919) 

-0.325*** 
(0.0865) 

-0.288*** 
(0.0732) 

-0.369*** 
(0.0721) 

lnAG×lnDelit   
0.0277** 

(0.0128) 

0.0324* 

(0.0177) 

Gov  
-0.00077 

(0.0149) 
 -0.0119 (0.0165) 

Ind  
0.143*** 

(0.0451) 
 

0.135*** 
(0.0438) 

Ope  
0.0107 

(0.0299) 
 

-0.0078 

(0.0329) 

Man  
-0.0185 

(0.0167) 
 

-0.0138 

(0.0178) 

 
-0.432*** 
(0.129) 

0.395* 
(0.198) 

0.314*** 
(0.0735) 

0.449** 
(0.202) 

R2 0.449 0.146 0.122 0.165 

 F 35.93 7.02 8.04 8.17 

 

1

𝛽

2

2

3

4

 

（五）非线性模型估计 

6  

表 6 数字经济对农业高质量发展的面板门限模型估计结果 

 1 2 

 AG 2.67 2.67 AG 3.49 AG>3.49 GDP 1261.61 1261.61 GDP 2669.34 GDP>2669.34 

Del 
-0.102 

(0.0974) 

0.255*** 

(0.0470) 

0.51*** 

(0.0779) 

-0.226 

(0.167) 

0.16** 

(0.0608) 

0.439*** 

(0.0607) 

Gov 
0.00369 

(0.0512) 
0.00369 

(0.0512) 
0.00369 

(0.0512) 
0.0381 

(0.0508) 
0.0381 

(0.0508) 
0.0381 

(0.0508) 

Ind 
0.606*** 

(0.122) 

0.606*** 

(0.122) 

0.606*** 

(0.122) 

0.979*** 

(0.150) 

0.979*** 

(0.150) 

0.979*** 

(0.150) 

Ope 
-0.00314 

(0.0929) 

-0.00314 

(0.0929) 

-0.00314 

(0.0929) 

0.08 

(0.0903) 

0.08 

(0.0903) 

0.08 

(0.0903) 

Man 
-0.00625 
(0.0507) 

-0.00625 
(0.0507) 

-0.00625 
(0.0507) 

0.0272 
(0.0604) 

0.0272 
(0.0604) 

0.0272 
(0.0604) 

 
2.154*** 

(0.552) 
2.154*** 

(0.552) 
2.154*** 

(0.552) 
1.328* 

(0.619) 
1.328* 

(0.619) 
1.328* 

(0.619) 

R2 0.792 0.792 0.792 0.676 0.676 0.676 

P  0.000 0.006 

 

1

AG 2.67 3.49

2.67

-0.102

2.67 3.49

0.255 3.49
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0.51 1%

2

GDP 1261.61

2669.34 GDP 1261.61

-0.226 GDP 1261.61

2669.34 0.16 5% 

GDP 2669.34

0.439 1%

 

（六）稳健性检验 

𝛽

GDP

 

Del(-1)

7

7

 

表 7 稳健性检验 

      

Del(-1) 
0.273** 

(0.123) 

0.0620*** 

(0.0165) 

0.0602*** 

(0.0184) 

0.148** 

(0.0608) 

0.333*** 

(0.0739) 

Gov 
-0.0368 

(0.0759) 

0.0146 

(0.0104) 

0.0649*** 

(0.0179) 

0.0625* 

(0.0300) 

0.0187 

(0.0375) 

Ind 
1.296*** 

(0.163) 
0.0744* 

(0.0365) 
0.191*** 

(0.0399) 
0.188 

(0.159) 
0.745*** 

(0.0903) 

Ope 
0.149 

(0.162) 

0.0485 

(0.0315) 

0.00645 

(0.0200) 

0.201** 

(0.0925) 

0.102 

(0.122) 

Man 
0.00341 

(0.0683) 

-0.0317** 

(0.0141) 

-0.0184 

(0.0175) 

-0.133 

(0.0764) 

-0.0328 

(0.0409) 

 
1.384 

(0.814) 
0.888*** 

(0.144) 
0.558*** 

(0.171) 
1.381* 

(0.763) 
-0.0307 
(0.494) 

N 112 112 112 112 112 

R2 0.497 0.620 0.539 0.594 0.714 

F 19.92 10.94 27.68 15.33 30.48 

 

五、结论与建议 
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注释： 

① 本文引用课题组的农业高质量发展指标体系共包含 28

个指标，较为复杂，因并非本文研究重点，故没有在文

章中展现，具体指标体系可以参考本课题组相关研究以

及课题报告。 

② 其中长株潭地区包括长沙市、株洲市和湘潭市，洞庭湖

地区包括岳阳市、常德市和益阳市，湘南地区包括衡阳

市、郴州市和永州市，湘西地区包括湘西州、张家界市、

怀化市、娄底市以及邵阳市。 
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