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Abstract: This paper uses the case analysis method to analyze the development of smart agriculture, 

and uses the multiple regression analysis model and development level evaluation model to explore 

the key factors of the development level of smart agriculture, and establishes an evaluation model to 

measure the development level of smart agriculture. It is concluded that in terms of agricultural 

intellectualization, China has many deficiencies in infrastructure, financial support, professionals 

and promotion effect, such as low Internet penetration, lack of agricultural machinery and 

agricultural information technology equipment, lack of investment funds in agriculture, etc. 
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1. INTRODUCTION 

Agriculture is the foundation of China's national economic development, and the issue of "agriculture, 

rural areas and farmers" has always been the focus of our government. Agricultural development has 

been the theme of the No. 1 central document for many years. Since the founding of the People's 

Republic of China, China has fed one-fifth of the world's population with less than 7% of the world's 

cultivated land, and has made remarkable achievements that have shocked the world. However, for a 

long time, the improvement of China's agricultural productivity mainly depends on fertilization, 

variety improvement, mechanization and other measures to develop agriculture. These measures have 

been very little to further improve the quality of agricultural development, and the improvement of 

productivity has become a big problem. 

Since the 21st century, with the penetration of modern information technology in the field of 

agriculture, modern technologies such as sensor technology, computer technology and wireless 

network technology have been integrated into all links of traditional agriculture, promoting the 

development of traditional agriculture to informatization, automation and intelligence, effectively 

improving the comprehensive environment of agricultural development and improving the efficiency 

of agricultural production and operation. In order to break through the bottleneck and realize 

agricultural modernization, the only way for China's agricultural production development is to build 

and promote a smart agricultural system. 

Today's agriculture is a new agricultural development mode with the deep integration of modern 
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information technology such as Internet of things and big data with agriculture. It is an important step 

in implementing the Rural Revitalization Strategy, a booster for the transformation and upgrading of 

China's traditional agriculture, and an important driving point for building a new agriculture, 

cultivating new farmers and building a beautiful countryside [1]. 

The future development prospect of smart agriculture is also positive, which provides a driving force 

for realizing the road of agricultural modernization with Chinese characteristics. "Smart agriculture" 

carries out agricultural production with the help of information technology such as Internet of things 

technology and cloud computing technology, and finally achieves the purpose of digitization, 

intelligence, low-carbon, ecology and intensification of "agriculture, rural areas and farmers" 

industries, so as to realize the harmonious development of agriculture. However, while developing 

smart agriculture, we should also see some problems in the development process. The lack of 

professionals using information technology, the lack of proficiency in key technologies, the imperfect 

operation mechanism and the low degree of standardization of production scale will affect the 

development process of smart agriculture. The development of smart agriculture still faces great 

challenges [2]. This paper uses multiple regression analysis to establish an evaluation model of the 

development level of smart agriculture to measure the development level of smart agriculture and its 

influencing factors. 

 

2. CURRENT SITUATION OF INTELLIGENT DEVELOPMENT IN CHINA 

Since the 18th National Congress of the Communist Party of China, the CPC Central Committee and 

the State Council have attached great importance to the construction of digital agriculture, and made a 

series of major arrangements to implement the big data strategy and the digital village strategy, and 

vigorously promote "Internet +" modern agriculture. All regions and departments have earnestly 

implemented it, vigorously promoted the application of digital technology in agriculture and rural 

areas, and achieved remarkable results. In order to accelerate the precision of agricultural and rural 

production and operation and the intellectualization of management services, the state has 

promulgated the awareness of the CPC Central Committee and the State Council on implementing the 

Rural Revitalization Strategy, the strategic plan for Rural Revitalization (2018-2022), the outline of 

digital rural development strategy and other important plans for the development of digital agriculture 

2.1 Accelerating the integration of digital technology and agriculture and rural areas 

Industrial digitization has been promoted rapidly, digital technologies such as intelligent perception, 

intelligent analysis and intelligent control have accelerated their penetration into agricultural and 

rural areas, the construction of big data in agricultural and rural areas has been deepened, the market 

monitoring and early warning system has been gradually improved, platforms such as quality and 

safety traceability of agricultural products, basic data of agricultural and veterinary drugs, market 

information of key agricultural products and direct information reporting of new agricultural business 

entities have been completed and put into use, the construction of single variety big data has been 

fully started, big data of seed industry. The construction of big data for agricultural technology 

services has achieved initial results [3]. 

2.2 New industries and formats are emerging 

E-commerce of agricultural products in China is booming. In 2018, the national online retail sales of 
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agricultural products reached 554.2 billion yuan, accounting for 9.8% of the total trading volume of 

agricultural products. The big data service products based on e-commerce of agricultural products 

and agricultural remote sensing have been continuously enriched, and the digital industrialization has 

been innovated and developed. Customized agriculture, creative agriculture, adoption agriculture, 

cloud farm and other new business forms and new models are in the ascendant. The rural sharing 

economy is gradually emerging, and the "Internet +" agricultural socialized services are accelerated. 

In 2018, the proportion of agricultural digital economy in agricultural added value reached 7.3%. 

2.3 The ability of scientific and technological innovation has been continuously improved 

In the field of digital agriculture, the National Engineering Technology Research Center, the 

discipline group of agricultural information technology and agricultural remote sensing and the 

national intelligent agriculture innovation alliance have been completed one after another. The 

construction of intelligent agriculture laboratory and digital agriculture innovation center has been 

accelerated. Relevant majors such as agricultural Internet of things, data science and artificial 

intelligence have been widely established in Colleges and universities. The construction of digital 

agriculture standard system has been accelerated, and a number of national and industrial standards 

such as agricultural Internet of things application service perception data description and basic 

specifications of sensing equipment have been issued one after another. The technology research and 

application of sensors, UAVs, agricultural robots and other technologies with independent 

intellectual property rights, and the agricultural information acquisition technology integrating 

satellite remote sensing, aviation remote sensing and ground Internet of things are becoming more 

and more mature. The agricultural machinery operation monitoring technology based on Beidou 

automatic navigation has made important breakthroughs and is widely used in cross regional wheat 

harvest [4]. 

2.4 Facilities and equipment conditions have improved significantly 

The proportion of optical fiber and 4G in administrative villages across the country has exceeded 

98%, the goal of the outline of the national 13th five year plan has been achieved ahead of schedule, 

and the proportion of broadband in poor villages has exceeded 94%. Every 100 rural households have 

29.2 computers and 246.1 mobile phones respectively. The application system of agricultural remote 

sensing, navigation and communication satellites has been preliminarily established, and the 

high-resolution remote sensing satellite "Gaogao 6" suitable for agricultural observation has been 

successfully launched. The Internet of things monitoring facilities have been accelerated and applied 

to the subsoiling and land preparation of agricultural machinery, with a cumulative area of more than 

150 million mu. 

2.5 The policy support system was initially established 

The "13th five year plan" for the development of agricultural and rural informatization, the "Internet 

+" three-year action implementation plan for modern agriculture, the implementation opinions on the 

development of agricultural and rural big data and other documents were issued, and a policy system 

for the construction of digital agriculture and rural areas was preliminarily established. The project of 

information entering villages and households has been implemented. The project has covered 26 

provinces, and 1/3 of the administrative villages in China have established beneficial agricultural 
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information cooperatives. Further promote the pilot of digital agriculture construction, agricultural 

and rural big data pilot and national Internet of things application demonstration, and create a number 

of typical models that can be copied and popularized. All localities have issued a series of support 

policies in combination with the actual situation to actively promote the intellectualization of 

agricultural production, the new model of network marketing and information management services. 

 

3. DEVELOPMENT LEVEL INDEX SYSTEM OF SMART AGRICULTURE 

3.1 Data sources 

This paper selects the panel data of 11 provinces and municipalities directly under the central 

government in the Yangtze River Delta (Shanghai, Jiangsu, Zhejiang, Anhui, Jiangxi, Hubei, Hunan, 

Chongqing, Sichuan, Guizhou and Yunnan) from 2011 to 2019. The data of the indicators are from 

the official website of the National Bureau of statistics and relevant agricultural statistics 

departments. 

3.2 Construction principle 

(1) Systematic principle. The different indicators of agricultural development need to reflect the 

internal relationship between them. 

(2) The principle of typicality. When selecting indicators, we must ensure that the evaluation 

indicators have certain typical representativeness and reflect the comprehensive characteristics of the 

development level of smart agriculture from multiple angles as much as possible. Even if the number 

of indicators is reduced, it should be easy to calculate and improve the reliability of the results. 

(3) Dynamic principle. The development level of each region needs a long time span, and the data of 

indicators in different years will change accordingly. Time series can accurately reflect the 

development level of smart agriculture. 

(4) Scientific principle. The design of each index system and the selection of evaluation indexes must 

be based on the principle of scientificity, which can objectively and truly the development level of 

intelligent agriculture, and objectively and comprehensively reflect the real relationship between 

each index in combination with the economic, environmental and social development of the region. 

(5) Feasibility principle. In the selection of indicators, we need to pay attention to the consistency 

within the overall scope. The construction of the indicator system is to objective the development 

level of intelligent agriculture. The calculation measurement and calculation method of indicator 

selection must be consistent and unified. All indicators should be simple, clear, micro and easy to 

collect. 
(6) Regional principle. The system structure in any region is consistent, and the constructed index 

system should have the same structure among different regions. Different regions have the same 

structure. There are great differences in resources and environment carrying capacity between 

different regions in different space and time, and the regionality is very obvious. This difference 

largely determines the differences in resources and environment carrying capacity between regions. It 

is necessary to include indicators with regional characteristics when establishing the index system. 

3.3 Index selection 

Considering the characteristics of National Smart agriculture, we selected different types of 

indicators along the Yangtze River to measure the development level of smart agriculture. During the 

construction of the indicator system of smart agriculture development level, the evaluation system is 
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divided into target layer, dimension layer and indicator layer. The indicator layer is the development 

level of smart agriculture, and the dimension layer is divided into two dimensions: scientific and 

technological level and environment, with a total of 13 indicators, It basically covers most 

representative indicators of the development of smart agriculture in the Yangtze River economic belt, 

and comprehensively and deeply reflects the development level of smart agriculture in provinces and 

cities of the Yangtze River economic belt. The specific indicators are shown in the table below: 

Table 1. Index selection 

Target layer Dimension layer Index layer Attribute 

Development level 

of smart agriculture 

in the Yangtze River 

Economic Belt 

Agricultural subject quality New farmers + 

Agricultural infrastructure 

Number of equipment per capita + 

Per capita yield per mu + 

Internet penetration + 

Agricultural machinery and 

equipment 
+ 

Communication industry 

Proportion of mobile phone 

users 
+ 

Total telecom services per unit 

area 
+ 

Length of optical cable per unit 

area 
+ 

Agricultural development 

Market turnover + 

Proportion of income in GDP + 

Proportion of sales in GDP + 

3.4 Selection of evaluation methods 

The construction of intelligent agriculture development level index system involves a wide range of 

indicators. Therefore, the correlation degree of various indicators of digital economy is measured 

through correlation analysis. In order to measure the development level of intelligent agriculture, the 

development of digital economy is evaluated by entropy weight TOPSIS Model and principal 

component analysis [5]. 

 

4. MEASUREMENT AND ANALYSIS OF SMART AGRICULTURE DEVELOPMENT 

LEVEL 

4.1 Correlation analysis 

The correlation analysis of variables is carried out, and the results are shown in Table 2. 

Table 2. Correlation analysis 
 x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 

x1 1.000  0.154  0.247  0.435  0.146  0.088  0.073  -0.188  0.200  0.046  0.200  0.541  -0.061  

x2 0.154  1.000  0.673  0.489  0.926  0.886  0.912  0.470  0.804  0.854  0.884  0.685  0.359  

x3 0.247  0.673  1.000  0.930  0.759  0.434  0.531  0.429  0.856  0.437  0.850  0.574  0.246  

x4 0.435  0.489  0.930  1.000  0.549  0.253  0.360  0.291  0.713  0.249  0.660  0.610  0.252  

x5 0.146  0.926  0.759  0.549  1.000  0.853  0.874  0.465  0.911  0.825  0.981  0.567  0.387  

x6 0.088  0.886  0.434  0.253  0.853  1.000  0.989  0.479  0.752  0.955  0.760  0.588  0.587  

x7 0.073  0.912  0.531  0.360  0.874  0.989  1.000  0.526  0.798  0.937  0.795  0.617  0.603  

x8 -0.188  0.470  0.429  0.291  0.465  0.479  0.526  1.000  0.651  0.364  0.461  0.289  0.498  

x9 0.200  0.804  0.856  0.713  0.911  0.752  0.798  0.651  1.000  0.730  0.936  0.621  0.540  

x10 0.046  0.854  0.437  0.249  0.825  0.955  0.937  0.364  0.730  1.000  0.745  0.583  0.560  
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x11 0.200  0.884  0.850  0.660  0.981  0.760  0.795  0.461  0.936  0.745  1.000  0.604  0.350  

x12 0.541  0.685  0.574  0.610  0.567  0.588  0.617  0.289  0.621  0.583  0.604  1.000  0.517  

x13 -0.061  0.359  0.246  0.252  0.387  0.587  0.603  0.498  0.540  0.560  0.350  0.517  1.000  

4.2 Entropy weight TOPSIS model 

In the entropy weight TOPSIS model, firstly, the weight of each index is obtained by using the 

entropy weight method through the cross-sectional data, and then the cross-sectional score of the 

development level of smart agriculture is calculated by TOPSIS method. Similarly, the time series 

score is calculated, and then the score of the whole panel data is calculated by taking the time series 

score as the year proportion. 

According to the basic principle of information theory, information is the measurement unit of system 

order, and entropy can measure the disorder degree of system; The smaller the information entropy of 

an index, the greater the amount of information provided by the index, and the higher the degree of 

variation (variance) of the index. Therefore, the greater the role it should play in the comprehensive 

evaluation, the higher the weight should be. The basic principle of entropy weight method is to 

determine the objective weight according to the index variability. Generally speaking, this method is 

more objective than AHP expert scoring. TOPSIS is a method of ranking according to the proximity 

between a limited number of evaluation objects and idealized objectives. It evaluates the relative 

advantages and disadvantages among the existing objects. It is a common comprehensive evaluation 

method, which can make full use of the information of the original data to accurately reflect the gap 

between the evaluation regions. The basic steps of entropy weight TOPSIS model are as follows: 

(1) Positive indicators. Convert all indicators into benefit indicators and make the indicators positive. 

Since the 13 indicators used in this paper are benefit indicators, there is no need for positive 

treatment. 

(2) Standardized treatment. In order to eliminate the influence of different index dimensions, divide 

each index value by the square root of all the index values, and the calculation formula is: 

 

 (3) Entropy weight method to calculate weight. ① Index variability. The objective weight is 

determined according to the variability of the index. Among them, the proportion of the index value 

of the region under the index is: 

 

② Calculate the information entropy and information utility of each index. Information entropy 

refers to the expectation of the amount of information, which can be understood as uncertainty. 

Generally speaking, the smaller the information entropy of an index, the greater the degree of 

variation of the index, the more information it provides, and the greater its role in comprehensive 

evaluation. The calculation formula of information entropy is: 

 



Volume 10 Issue 3 2022 

30 

Among them, the calculation formula of information utility value is: . 

③ Determine the weight of each index. If the information entropy of each index is , the 

weight of each index calculated by information entropy is: 

 

(4) Calculate the score and normalize it. Define the maximum value as: 

 

Define the minimum value as: 

 

Calculate the distance between the ith evaluation object and the maximum value, and the calculation 

formula is: 

 

Calculate the distance between the ith evaluation object and the minimum value, and the calculation 

formula is: 

 

Then, we can calculate the relative proximity between the ith evaluation index and the optimal value, 

and the calculation formula is: 

 

4.3 Solution of the model 

The solution results of the model are shown in Table 3. 

Table 3. Results of model solution 

Region 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Shanghai 0.1855  0.2073  0.1975  0.2628  0.3385  0.4095  0.4821  0.6846  0.8498  

Jiangsu 0.0709  0.0773  0.0903  0.0914  0.1093  0.1266  0.1584  0.2313  0.3036  

Zhejiang 0.0094  0.1109  0.0868  0.1108  0.1489  0.1743  0.1920  0.2811  0.3736  

Anhui 0.0000  0.0079  0.0081  0.0117  0.0171  0.0196  0.0242  0.0371  0.0537  

Fujian 0.0288  0.0665  0.0824  0.0928  0.1174  0.1264  0.1768  0.2270  0.3132  

Jiangxi 0.0011  0.0055  0.0099  0.0137  0.0209  0.0220  0.0289  0.0423  0.0580  

Hubei 0.0108  0.0490  0.0408  0.0504  0.0734  0.0715  0.0872  0.1125  0.1576  
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Hunan 0.0024  0.0054  0.0047  0.0074  0.0121  0.0136  0.0172  0.0238  0.0335  

Chongqing 0.0152  0.0196  0.0334  0.0642  0.0689  0.0879  0.0791  0.1233  0.1229  

Sichuan 0.0061  0.0169  0.0192  0.0292  0.0454  0.0505  0.0618  0.0944  0.1263  

Guizhou 0.0029  0.0031  0.0030  0.0044  0.0077  0.0097  0.0106  0.0165  0.0220  

Yunnan 0.0060  0.0055  0.0072  0.0109  0.0120  0.0100  0.0124  0.0175  0.0232  

 

4.4 Model synthesis 

The entropy weight TOPSIS score and the information measurement of the first and second sectors of 

agriculture of provinces and cities in the Yangtze River economic belt have been calculated above. In 

order to make the measurement results more reliable, the scores of the two are weighted and averaged 

to obtain the comprehensive average score, as shown in the table below: 

Table 4. Comprehensive average score of smart agriculture development level in the Yangtze River 

Economic Belt 
Region Shanghai Jiangsu Zhejiang Anhui Fujian Jiangxi Hubei Hunan Chongqing Sichuan Guizhou 

2011 
Score 0.181 0.077 0.043 0.016 0.015 0.025 0.016 0.028 0.020 0.014 0.015 

Ranking 1 2 3 8 10 5 7 4 6 11 9 

2012 
Score 0.210 0.086 0.107 0.023 0.019 0.050 0.020 0.033 0.029 0.015 0.017 

Ranking 1 3 2 7 9 4 8 5 6 11 10 

2013 
Score 0.206 0.098 0.092 0.024 0.023 0.048 0.020 0.041 0.030 0.015 0.021 

Ranking 1 2 3 7 8 4 10 5 6 11 9 

2014 
Score 0.257 0.101 0.109 0.030 0.027 0.055 0.024 0.064 0.039 0.017 0.026 

Ranking 1 3 2 7 8 5 10 4 6 11 9 

2015 
Score 0.308 0.115 0.140 0.038 0.036 0.075 0.031 0.072 0.056 0.025 0.027 

Ranking 1 3 2 7 8 4 9 5 6 11 10 

2016 
Score 0.355 0.128 0.159 0.042 0.038 0.075 0.034 0.086 0.060 0.026 0.026 

Ranking 1 3 2 7 8 5 9 4 6 10 11 

2017 
Score 0.397 0.149 0.172 0.049 0.045 0.086 0.039 0.080 0.070 0.031 0.031 

Ranking 1 3 2 7 8 4 9 5 6 11 10 

2018 
Score 0.513 0.198 0.230 0.066 0.060 0.105 0.048 0.113 0.097 0.042 0.039 

Ranking 1 3 2 7 8 5 9 4 6 10 11 

2019 
Score 0.619 0.247 0.294 0.086 0.079 0.139 0.063 0.118 0.123 0.057 0.050 

Ranking 1 3 2 7 8 4 9 6 5 10 11 

There is a large gap in the economic development level of smart agriculture among provinces and 

cities. The development level of smart agriculture in Shanghai, Jiangsu and Zhejiang is much higher 

than that in other regions. The development level of smart agriculture in Yunnan and Guizhou is the 

lowest, and there is little difference in the scores of other regions. Therefore, it can be found that the 

development level of smart agriculture in the Yangtze River economic belt is obviously unbalanced 

in the region. From the perspective of time dimension, with the growth of years, the development 

level of smart agriculture in various regions shows an upward trend year by year, especially the 

development speed of smart agriculture in developed regions shows obvious geometric effect, while 

the development of smart agriculture in underdeveloped regions even stagnates, and the development 

imbalance effect between regions gradually expands. 

Table 5. Development level of smart agriculture in all provinces 

Development level of smart agriculture Region Score Ranking 

high-level Shanghai 0.3384 1 

Medium and high level 
Zhejiang 0.1496 2 

Jiangsu 0.1332 3 

Medium level 

Hubei 0.0731 4 

Chongqing 0.0706 5 

Sichuan 0.0582 6 

Medium and low level 
Anhui 0.0416 7 

Jiangxi 0.0380 8 
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Hunan 0.0328 9 

low-level 
Yunnan 0.0280 10 

Guizhou  11 
 

5. ANALYSIS ON INFLUENCING FACTORS OF SMART AGRICULTURE 

DEVELOPMENT 

5.1 . Data sources 

When measuring the high-quality development level of manufacturing industry in the Yangtze River 

Delta region, this paper selects the data of 11 provinces and municipalities directly under the central 

government in the Yangtze River Delta region (Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, Jiangxi, 

Hubei, Hunan, Chongqing, Sichuan, Guizhou and Yunnan) from 2011 to 2019, and fills in some 

missing data with the method of mean and equal growth rate, Then the original data are processed into 

13 index data representing the development level of smart agriculture. Among them, the data comes 

from China Statistical Yearbook. 

5.2 Index selection 

According to the different characteristics of agricultural development in various provinces and cities 

in the Yangtze River Delta region, this paper selects different types of indicators to measure, so as to 

fully reflect the characteristics of agricultural development in various regions. In the construction 

process of measuring the development index system of smart agriculture, the evaluation system is 

divided into target layer, dimension layer and index layer. The first layer is the target layer, that is, the 

development level of smart agriculture, and the second layer is the dimension layer, including 

infrastructure, capital and technology, promotion effect and professional talents. The third time is the 

index layer, which is reflected in specific indicators. A total of 13 indicators are selected in this paper, 

as shown in the table below. 

Table 6. Factors affecting the development of smart agriculture 

Target layer（A) 
Criterion level (Level-b 

index) 
Indicator layer (Level C secondary indicator) 

Factor index 

system of smart 

agriculture 

development 

B1 infrastructure 

Internet penetration 

Agricultural machinery and equipment 

Agricultural information technology 

equipment 

B2 financial support 
Fiscal agricultural expenditure 

Social investment 

B3 professionals 

Contribution rate of scientific research 

progress 

A new type of skilled farmer 

Agricultural production expert 

B4 promotion effect 

Agricultural Information Technology 

Extension Station 

Promotion mode 

Promotion funds 

5.3 Selection of evaluation methods 

There are 13 indicators to construct the development factors of smart agriculture. These 13 indicators 

cannot play the same role in the development of smart agriculture, which is also inconsistent with the 



Volume 10 Issue 3 2022 

33 

reality and contradicts our objectives. Therefore, it is necessary to establish different weights of all 

indicators for the development of smart agriculture. To sum up, analytic hierarchy process is selected 

to give different weights to the indicators. 

Analytic hierarchy process (AHP) is a hierarchical weight decision analysis method proposed by 

American operations research scientist sati in the early 1970s when studying the topic of "power 

distribution according to the contribution of various industrial departments to national welfare" for 

the U.S. Department of defense, using network system theory and multi-objective comprehensive 

evaluation method. Analytic hierarchy process is a decision analysis method combining qualitative 

and quantitative methods to solve multi-objective complex problems. This method combines 

quantitative analysis with qualitative analysis, uses the experience of decision-makers to judge the 

relative importance of the standards to measure whether the objectives can be achieved, reasonably 

gives the weight of each standard of each decision-making scheme, and uses the weight to calculate 

the order of the advantages and disadvantages of each scheme, which is more effectively applied to 

those topics that are difficult to be solved by quantitative methods. This paper constructs the 

evaluation index system of the factors affecting the development of smart agriculture, designs and 

collects data according to the corresponding index system. Through the analytic hierarchy process 

and expert scoring method, the evaluation model of intelligent agriculture development factors is 

constructed, the weight of each index is calculated, and the corresponding conclusions are drawn. The 

basic steps are as follows: 

(1) Establish hierarchical structure model. Divide the decision-making objectives, factors considered 

(decision-making criteria) and decision-making objects into the highest level, middle level and lowest 

level according to the relationship between them, and draw the hierarchical structure diagram. Top 

level: the purpose of decision-making and the problems to be solved. Lowest level: alternatives in 

decision-making. Middle layer: factors to be considered and criteria for decision-making. For the two 

adjacent layers, the high layer is called the target layer and the low layer is the factor layer 

(2) Construct judgment matrix. The method of constructing judgment matrix in analytic hierarchy 

process is consistent matrix method, that is, all factors are not compared together, but compared with 

each other; At this time, the relative scale is adopted to reduce the difficulty of comparing different 

factors as much as possible and improve the accuracy. 

Table 7. Judgment matrix  
Scale Meaning 

1 Indicates that the two factors are of equal importance 

3 Indicates that one factor is slightly more important than the other when compared with two factors 

5 Indicates that one factor is significantly more important than the other when compared with two factors 

7 Indicates that one factor is more important than the other when compared with two factors 

9 Indicates that one factor is extremely important compared with the other 

2，4，6，8 The median value of the above two adjacent judgments 

Reciprocal If the judgment aij of factor i is compared with J, judgment of factor j and i comparison: aji=1/aij 

(3) Model solving. First of all, infrastructure accounts for the highest weight, which is 0.4614. It fully 

shows that smart agriculture is inseparable from infrastructure such as network, agricultural 

machinery and equipment and agricultural information technology equipment, which is conducive to 

the popularization of information technology, enhance the modernization of agriculture, improve the 
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efficiency of agriculture, agricultural pest control and natural disaster monitoring. Secondly, the 

weight of professionals is 0.2924, ranking second. The factors include the contribution rate of 

scientific research progress, new professional farmers and agricultural production experts. 

Agricultural intelligent production needs agricultural professionals, which is conducive to cultivating 

new professional farmers, R & D and promotion of scientific research and technology, and driving 

the development of China's economy and agriculture. The last is the financial support and promotion 

effect. The weights are 0.1814 and 0.0648 respectively, which are lower than the previous indicators, 

indicating that it is not as important as the previous indicators for the development of smart 

agriculture, but it is positively related, which can promote the intellectualization of agriculture to a 

certain extent. The government and society can attract agricultural technical talents and speed up the 

transformation of agriculture by investing in capital, talents and materials in intelligent agriculture. 

Strengthen infrastructure construction, attract smart agriculture professionals, pay attention to the 

effective promotion of smart agriculture, and use new Internet technology to ensure agricultural 

information security. 

 

6. CONCLUSIONS AND SUGGESTIONS 

Through empirical research, this paper explores the development factors and development level of 

smart agriculture in the Yangtze River regional economic belt. Select and build a certain number of 

indicators to evaluate the development level and agriculture, and come to the conclusion that there are 

obvious regional blocks in the development level. The economic level in the eastern part of the 

Yangtze River economic belt is high, the development foundation is good, the development level of 

intelligent agriculture is also high, the added value of agriculture is large, the development level in the 

central region is slightly lower than that in the more developed eastern region, the development level 

in the central and western part of the economic belt is the lowest, and the agricultural output value is 

also relatively backward, The development mode is also relatively backward and has not fully 

developed to the development level of smart agriculture. 

The government should improve the governance system and create a good environment for the 

development of Intelligent Agriculture: the self-regulated market mechanism plays an important role 

in the development process of digital agriculture, but the government can also promote the 

development of digital agriculture by strengthening guidance and standardized management, 

including legal environment, economic environment and network security environment, so as to 

create a good external environment for the development of Intelligent Agriculture in the region, Fully 

protect and support the development of intelligent agriculture, vigorously support relevant policies, 

promote the further development and maturity of intelligent agriculture, and further promote the 

in-depth integration and common development with agriculture. 

The company improves the digital technology innovation system and improves the innovative ability 

of intelligent agriculture to apply digital technology: innovation is the source, digital agriculture 

needs to be brave in innovation, and multi-dimensional, multi thinking and all-round innovation can 

break through the inherent development bottleneck and the core digital agricultural technology. 

Therefore, in the current process of building a digital village, we should make full use of digital 

technology, master the trend and dynamics of the market demand for the development of digital 
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agriculture, fully understand the market demand, meet its development, promote the further 

improvement of the level of intelligent agriculture, promote the high-quality development of 

agricultural economy, further promote industrial integration, and improve the development quality 

and efficiency of the whole industry. 

We should broaden publicity channels and integrate social resources: with the emergence of various 

new media, more farmers are deeply impressed by the new agricultural production and management 

mode of smart agriculture, but they themselves are limited by their cultural level and knowledge, and 

do not make real and effective use of the new media. Therefore, agricultural technology extension 

departments or related companies should vigorously publicize the key technologies and Application 

Strategies of smart agriculture with the help of WeChat, mobile app, Tiktok, Internet client and other 

carriers, so as to expand the coverage of smart agriculture network and help smart agriculture give 

better play to its absolute advantages in technology. In addition, talents are the fundamental force to 

promote the development process of smart agriculture. Therefore, the competent agricultural 

department should fully integrate school resources and social resources to build a technical team with 

high professional and technical level and high personal professional quality in a reasonable way, so as 

to accelerate the development of smart agriculture. The company can also carry out relevant 

cooperation with the government as a platform for the government to play a guiding role. The 

company itself can play a supporting role, cooperate with the completion of relevant publicity by the 

government, and further improve the level of intelligent agriculture. 

Capital: the development of smart agriculture needs not only the soft environment of the upper layer, 

but also the hard facilities of the lower layer. The popularization of infrastructure requires large-scale 

capital, which can not be completed by any company alone. Moreover, due to the long construction 

cycle, it is necessary to build a complete capital chain to effectively support its comprehensive 

progress and optimization. However, at present, the government's investment in "smart agriculture" is 

not large, which leads to a gap in development funds. In order to effectively improve the existing 

situation, the government should actively formulate a more effective financial input mechanism, 

implement the systematic financial support system, improve the capital chain structure, actively 

introduce corresponding fiscal policies and relevant agricultural subsidies, and improve the level of 

agricultural production infrastructure, Further promote the rapid development of "smart agriculture". 

Enterprises and companies should also actively seek external assistance, actively echo with the 

government and get policy preference and financial support. The research and development of smart 

agricultural technology inevitably requires a lot of financial support. Sometimes enterprises can not 

raise a lot of funds at the development stage, so they can seek policy support such as loans from the 

government. In terms of R & D, the enterprise actively makes good use of the favorable advantages of 

the surrounding areas of the enterprise, actively contacts with universities and other scientific 

research institutions, forms a positive situation of the combination of industry, University and 

research, connects the relevant technologies of the university with the development of real agriculture, 

and takes the enterprise as the intermediate medium, makes good use of the advantages of universities, 

helps each other, draws on each other's strengths and complements each other's weaknesses, and 

promotes the progress and application ability of the enterprise in R & D. Cooperate with the practical 

application of smart agriculture in the context of the new era, promote each other and develop 
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healthily. 
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