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ABSTRACT: Farmland circulation is an important way to achieve moderate scale operation to ensure food security. Based on the spatial analysis 

and spatial econometric model, this paper studies the spatial-temporal evolution and influencing factors of cultivated land transfer price at the 

county level in China from 2015 to 2020. The results revealed the following: (1) the circulation price of farmland generally shows paddy field > 

irrigated land > dry land > other cultivated land. The farmland circulation price in Huang-Huai-Hai Plain is always the highest, whereas that in 

Qinghai–Tibet Plateau is always the lowest. (2) The spatial pattern of farmland circulation price is high in the south and low in the north, 

presenting an inverted U-shaped structure from east to west in 2015, and high in the east and low in the west, presenting an inverted U-shaped 

structure from north to south in 2020. Moreover, the spatial agglomeration was enhanced. (3) With the development of land market and 

urbanization, the restriction of natural factors of cultivated land on the farmland circulation price weakens, while the socio-economic attribute of 

cultivated land constantly strengthens. Based on the results, this paper puts forward some suggestions to prevent the overcapitalization of land. 
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1. Introduction 

The COVID-19 pandemic and geopolitical turmoil in recent years have disrupted the balanced pattern of global food 

production and trade, while the main contradiction of Chinese society in the new era has shifted to the contradiction between 

people’s growing material and cultural needs and inadequate and unbalanced development, and the domestic and international 

situation facing food security has undergone significant changes [1]. Cultivated land is the material carrier of grain production. 

Protecting, building, and utilizing cultivated land is not only closely bound up with people’s food and clothing, but also affects 

the overall development pattern of a country. Under the multi-wheel drive of market economy, urbanization, and industrialization, 

the diminishing marginal utility of the household contract system has led to the fragmentation of land management, which is not 

conducive to the commodity economy and agricultural modernization, and has limited agricultural production efficiency and 

farmers’ income to a certain extent [2]. In 2017, the No. 1 document of the Central Committee of the Communist Party of China 

(CPC) and The State Council on Deepening Agricultural Supply-side Structural Reform and Accelerating the Cultivation of New 

Driving forces for Agricultural and Rural Development proposed that “moderate scale operation should be actively developed” 

and “multiple forms of scale operation such as land flow transformation and service-oriented operation should be accelerated.” 

Land circulation is an important way to adjust agricultural structure, improve agricultural production efficiency, and realize 

moderate scale operation [3,4]. However, in the context of the current market-oriented reform of agricultural land factors, the 

rising cost of land triggered by land transfer has become a gradually strengthening trend in agricultural development, leading to a 

serious disparity between the average output value of grain production per mu and the growth rate of costs. According to the 

“State of Food Security and Nutrition in the World 2021” released by the Food and Agriculture Organization of the United 

Nations (FAO), the incidence of undernourishment will rise from 8.4% to 9.9% in 2020 after five consecutive years of unchanged 

growth. About 720–811 million people are facing hunger, and nearly 2.37 billion people cannot obtain enough food [5], making 

the global food security situation not optimistic. Accelerating the transformation of food security to make it efficient, resilient, 

environmentally sustainable and inclusive has become a global focus, and the farmland circulation price is a key factor and an 

important starting point to ensure food security and realize the appropriate scale management of farmland. At present, there are 
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still many developing countries whose rural economic system is similar to that of China. Although they have vigorously promoted 

the farmland circulation, the development of farmland market and the reform of farmland system, there are still serious 

fragmentations of farmland and the incomplete establishment of effective land market, resulting in a lack of vitality of land 

market. As a country with a large population, China feeds 20% of the world’s population with food grown of 8% of the world’s 

land, which benefits from the rational use of farmland. Farmland circulation is an important way to stimulate rural vitality and 

ensure food security. The price of cultivated land transfer is an indicator reflecting the changes in the relationship between supply 

and demand. How to play a good role in ensuring the production function of farmland, improve its production efficiency through 

farmland transfer, and increase the effective supply level of important agricultural products to ensure national food security is an 

urgent problem to be solved. Therefore, studying the farmland circulation price can not only make a considerable contribution to 

solve the problem of world hunger, but also be worth referring to for improving the transfer system of cultivated land in 

developing countries and enhancing the vitality of land market. 

With the rapid development of the land market, academic circles have conducted a series of studies on land circulation. At 

present, the domestic research focuses on land circulation models [6,7], the land circulation institutional change and optimization 

[8,9], the influencing factors [10] and driving mechanism [11]. Foreign research mainly focuses on the influencing factors [12,13] 

and performance evaluation of land circulation [14,15]. As the basic mechanism of the market mechanism, the land circulation 

price indicates not only the adjustment of the supply and demand of land circulation, but also the important starting point of the 

state macro-control of land circulation market [16]. The academic research on land circulation price is relatively few, and they 

mainly involve the connotation and nature of land price [17], the relationship between land rent and food security [18], 

agricultural land use efficiency [19], land circulation price evaluation methods [20], influencing factors [21], regional differences 

and spatial differentiation [22]. Foreign scholars mostly analyze influencing factors, such as the boundary of land property 

properties [23], the perfection of land transaction market [24], land transaction costs, and family wealth from the perspective of 

economics [25]. Domestic scholars comprehensively consider the nature, social economy, population, policy, subject will, and 

behavior and other aspects of research [26–28] Overall, the existing researches focus on theoretical discussion. Although some 

researches discuss the spatial distribution and influencing factors of regional land transfer rent through local areas, most of these 

researches are based on samples of local areas such as a single administrative province or a single village, and land transfer price 

information is mainly obtained through sampling survey of farmers. In general, the existing researches focus on theoretical 

discussion. Although some researches discuss the spatial distribution and influencing factors of regional land transfer rent through 

local areas, most of these researches are based on samples of local areas such as a single administrative province or a single 

village, and land transfer price information is mainly obtained through sampling survey of farmers. From the perspective of space, 

China is a vast country with significant differences in rural development among different regions. Agriculture is mainly 

concentrated in counties, with the majority of rural areas distributed in counties and most farmers living in counties. Taking 

counties as research units, we can accurately understand the reality of rural development in each region. 

By crawling the temporal data of farmland circulation price from the land transfer big data platform, this paper 

comprehensively applied spatial analysis and spatial measurement methods to examine the spatial distribution characteristics and 

influencing factors of farmland circulation price at county level in China from different periods, regions, and types of farmland 

utilization. It is of great significance to explore the spatiotemporal differences of the farmland circulation price and its driving 

factors at the national level for improving agricultural development policies, promoting agricultural modernization and 

sustainable development and ensuring food security. 

2. Data and Methods 

2.1. Data 

The data of farmland circulation price used in this paper mainly come from the land transfer information platform 

(www.tuliu.com). As the largest rural land transaction platform in China, tuliu.com connects farmers who possess idle land with 

land transfer intermediaries and land planting enterprises. It has realized the high-speed transfer transaction on the land network, 

and opened up a new era of rural land transfer with a new form of efficient land transfer. Using Python language to design codes 

and December 2021 as the collection point, the circulation prices of farmland (including paddy field, dry land, irrigated land and 

other cultivated land) in all regions and counties of China in each quarter during 2015–2020 were collected from tuliu.com. 

Missing data were supplemented by the rural land Property Rights Exchange Centers of various regions and official websites of 

Agriculture and Rural Affairs Committee of the NPC. A total of 70,032 pieces of relevant data were obtained to construct the 

farmland circulation price database of each district and county in China. After cleaning the collected data, 67,368 effective 

samples were obtained by eliminating data with missing circulation prices and abnormal values of the circulation (i.e., price less 

than 450 Yuan/ha and greater than 75,000 Yuan/ha), with an effectivity ratio of 96.20%. China’s land system implements socialist 

public ownership, and the farmland circulation price is a form of capitalization of its management rights, mainly through 

subcontracting and leasing. Therefore, the farmland circulation price referred to in this paper is the average price of each quarter 

of the subcontracting and leasing of household farmland. 
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In addition, the attribute data of population density, Digital Elevation Mode (DEM), road traffic network, remote sensing 

monitoring data of land use, and kilometer-grid GDP are obtained from the Center for Resources and Environmental Sciences, 

Chinese Academy of Sciences (https://www.resdc.cn/). Night light data were obtained from Colorado School of Mines 

(https://eogdata.mines.edu/products/vnl/), and social and economic data were from the China statistical yearbook (county-level). 

2.2. Methods 

2.2.1 Spatial Characteristics Analysis 

From the point of view of space, agriculture is mainly concentrated in counties. Rural subjects are distributed in counties, 

and most farmers live in counties. In this paper, the basic research unit of farmland circulation price is county scale, and spatial 

interaction may be observed between units. Therefore, the traditional statistical method based on the assumption of independent 

observation value is not suitable for analyzing spatial data. Hence, this paper selects spatial characteristics analysis to explore the 

spatial structure characteristics and patterns of farmland circulation price. First, trend analysis is used to characterize the spatial 

distribution characteristics of farmland circulation price at county level in China. Second, Moran’s I is used to judge the spatial 

correlation of farmland circulation price. Moran’s I is divided into Global Moran’s I and Local Moran’s I. Global Moran’s I is 

used to judge whether spatial data have spatial agglomeration characteristics, and its calculation method is expressed by formula 1 

[29]: 

𝐼 =
∑ ∑ 𝑤𝑖𝑗

𝑛
𝑗=1

𝑛
𝑖=1 (𝑋𝑖−�̅�)(𝑋𝑗−�̅�)
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∑ (𝑋𝑖 − �̅�)2𝑛

𝑖=1 ；�̅� =
1

𝑛
∑ 𝑋𝑖

𝑛
𝑖=1  

(1) 

where 𝑛 is the number of districts and counties; 𝑋𝑖 and 𝑋𝑗 are random variable 𝑋 in geographical unit attribute value in the 

history of 𝑖 and 𝑗, respectively; �̅� attribute values for 𝑛 space unit sample mean, 𝑊𝑖𝑗 is a geographical unit weight matrix 

adjacency relationship between each other, space can be measured according to the weight matrix adjacency standards or distance, 

adjacent standard unit 1, the space connect is not defined as 0. The distance standard is defined as 1 within a certain range and 0 

beyond the distance. The value range of 𝐼 is [−1, 1]; 𝐼 < 0 indicates negative spatial correlation. The smaller the value is, the 

greater the spatial difference is. 𝐼 > 0 indicates positive spatial correlation. The larger the value is, the greater the spatial 

correlation is. When 𝐼 = 0, the space is not correlated. 

The Global Moran’s I is a comprehensive measure of the spatial characteristics of the research area, but it cannot reflect the 

spatial heterogeneity of each research unit. Therefore, Local Moran’s I is used to measure the heterogeneity of each basic research 

unit to reveal the local spatial characteristics and correlation rules of the research area. Its calculation method is expressed in 

formula 2 [30]: 

𝐼𝑖 =
𝑛(𝑋𝑖−�̅�) ∑ 𝑊𝑖𝑗(𝑋𝑗−�̅�)𝑛

𝑗=1

∑ (𝑋𝑖−�̅�)𝑛
𝑖=1

, (2) 

where 𝐼𝑖  is the Local Moran’s I. 

2.2.2. Correlation Analysis 

In order to clarify the closeness of the relationship between farmland circulation price and its influencing factors, SPSS 

software was used for correlation analysis, and correlation coefficient was used to represent the closeness between farmland 

circulation price and influencing factors. The calculation method was expressed by formula 3 [2]: 

𝑟 =
∑ (𝑋𝑖−�̅�)(𝑌𝑖−�̅�)𝑛

𝑖=1

√∑ (𝑋𝑖−�̅�)2𝑛
𝑖=1 √∑ (𝑌𝑖−�̅�)2𝑛

𝑖=1

. (3) 

In the formula, 𝑟 is the correlation coefficient, and 𝑌 is the influencing factor. 

2.2.3. Spatial Econometric Analysis 

Screening key variables according to the correlation coefficient can further reveal the key influencing factors of farmland 

circulation price. Most of the traditional econometric models are developed from the least squares method. This method 

essentially studies the conditional expectation of the explained variables, but it often ignores the spatial correlation between some 

variables [22]. Therefore, this paper adopts ordinary least squares (OLS) regression model, spatial lag model (SLM), spatial error 

model (SEM), and other spatial econometric models for comparative analysis. The quantitative relationship between farmland 

circulation price and influencing factors is further measured. When the variables are spatially independent and do not follow a 

completely normal distribution, OLS regression model is suitable for correlation research. When the variables have spatial 
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spillover effect, the SLM is adopted (Formula 4). When spatial lag effect is observed in data error, SEM is adopted (Formula 5) 

[31]: 

𝑦 = 𝜌𝑊𝑦 + 𝑥𝛽 + 𝜇, 𝜇~𝑁(0, 𝜎2𝐼𝑛), (4) 

where y is the dependent variable, an n × 1 vector, and x is an n × k independent variable matrix; W is an n × n spatial proximity 

matrix, Wy is the spatial lag dependent variable, ρ is the spatial lag regression coefficient, β is the coefficient of the independent 

variable, reflecting the influence of the independent variable on the dependent variable. 

𝑦 = 𝑥𝛽 + 𝜀，𝜀 = 𝑊𝜀 + 𝜇, 𝜇~𝑁(0, 𝜎2𝐼𝑛), (5) 

where λ is the regression coefficient of spatial error, and ε represents the residual of y to x after regression. 

3. Results 

3.1. Descriptive Statistical Analysis of Farmland Circulation Price 

SPSS was used for the descriptive statistical analysis of farmland circulation price in each county in China (Table 1). As 

shown in Table 1, the average price of cultivated land circulation is paddy field > irrigated land > dry land > other cultivated land. 

Maximum values of dry land, paddy field and irrigated land in 2020 are significantly lower than those in 2015, with a marked 

increase in the minimum average value at the same time. This increase was mainly due to the Third Plenary Session of the 18th 

Central Committee of the Communist Party of China, which proposed major reform initiatives of rural contracted land ownership, 

contract right and franchise division, contract right and the separation of management as well as management of allowing 

flexibility, further to the development of rural land market. The capitalization of rural land gradually increased the farmland land 

price. In addition, in order to resolutely curb the conversion of cultivated land to non-agricultural land and prevent the excessive 

“non-food” of cultivated land, the state strictly restricted the use of rural land, preventing the excessive capitalization of land. The 

kurtosis coefficient of 2015 is significantly greater than 3, and the skewness coefficient is significantly greater than that of 2020, 

indicating that the distribution frequency of farmland circulation price in 2015 is not uniform, while the two levels of land transfer 

market in 2015 are more differentiated. In order to compare the regional differences of farmland circulation price in China, this 

paper divides China into nine agricultural regions by referring to the agricultural regionalization scheme [32] and compares the 

regional differences (Figure 1). As shown in Figure 1, from 2015 to 2020, the farmland circulation price in Huang-Huai-Hai Plain 

was always the highest, the farmland circulation price in Qinghai–Tibet Plateau was always the lowest, and the farmland 

circulation prices in Northeast China Plain, Loess Plateau, Middle-lower Yangtze Plain, Sichuan Basin and surrounding regions 

and Southern China were relatively close and at a medium level. The farmland circulation prices in Yunnan–Guizhou Plateau and 

northern arid and semiarid region were low. Generally, the difference in annual regional cultivated land circulation prices from 

2015 to 2020 is not large, and it is closely related to China’s arable land circulation policy. In the report of the 19th National 

Congress of the CPC, General Secretary Xi Jinping proposed “implementing the rural revitalization strategy” and reiterated that 

“the land contract relationship will be kept stable and unchanged for a long time, and will be extended for another 30 years after 

the second round of land contracts expires”. Due to the long agricultural production cycle, extending the land contract for another 

30 years can meet farmers’ needs for policy stability, which lead to further rational planning of their agricultural business 

practices and more resources invested in the protection and utilization of arable land, thus stabilizing agricultural development. 

As the contract period is extended for 30 years, the confidence of the market for contracted management rights of rural land will 

be improved. For enterprises, the further development of agricultural enterprises will enable a large amount of land to enter the 

market, improving the profits of enterprises, making the interests of farmers and enterprises closely linked and stable, and 

facilitating the large-scale and intensive management of land. 

Table 1. Descriptive statistical analysis of farmland transfer price. 

Year Types Sample Size Maximum Minimum Average Kurtosis Skewness CV 

2015 

Dry land 2845 4452.08 44.61 541.07 36.63 4.47 0.549 

Paddy field 2845 4552.41 86.74 850.01 11.65 2.97 0.551 

Irrigate Land 2845 3938.07 55.72 667.70 19.78 3.72 0.517 

Other Cultivate Land 2791 1039.00 40.23 207.31 0.04 1.00 0.820 

2020 

Dry land 2811 1729.67 175.00 777.07 1.04 1.11 0.421 

Paddy field 2811 2146.67 487.33 1024.65 1.02 1.17 0.363 

Irrigate Land 2811 2025.00 372.00 906.34 1.27 1.23 0.397 

Other Cultivate Land 2791 1600.67 220.33 594.36 2.32 1.67 0.518 
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Figure 1. Change of farmland circulation price from 2015 to 2020. 

3.2. Spatio-temporal Evolution Characteristics of Farmland Circulation Price 

3.2.1. Global Spatio-temporal Characteristics 

The trend analysis tool of ArcGIS10.2 software was used to draw a 3D spatial map to represent the spatial trend of farmland 

circulation price at the county level in 2015 and 2020 (Figure 2). In the figure, X represents due east direction, Y represents due 

north direction, Z represents farmland circulation price, and the red and green lines represent the trend lines of east-west direction 

and north-south direction, respectively. As shown in Figure 1, in 2015, the circulation prices of dryland, paddy field, and irrigated 

land show an inverted “U” trend of low in the east and west, high in the middle, and an obvious trend of high in the south and 

north. By contrast, the circulation prices of other cultivated land show a weak “U” trend of low in the west and high in the east, 

and an inverted “U” trend of high in the north and low in the south. In 2020, the four types of farmland circulation prices show an 

obvious inverted “U” shape with high in the east and low in the west and high in the north and low in the south. In order to 

explore the spatial aggregation of cultivated land circulation price, ArcGIS was used to calculate the global Moran’s I of 

cultivated land circulation price (Table 2), and the result passed the Z-statistic test and was extremely significant at the 1% 

significance level. The global Moran’s I value was positive, indicating that the correlation of cultivated land circulation price is 

positive, and a significant spatial agglomeration feature exists, that is, regions with high cultivated land circulation price have 

high aggregation degree, and regions with low cultivated land circulation price are also adjacent to each other. In addition, the 

2020 Moran’s I is significantly greater than that in 2015. The spatial aggregation features are more obvious, indicating that the 

measures of establishing advantageous areas of special agricultural products through the transfer of farmland and promoting 

various forms of moderate scale operation during the 13th Five-Year Plan period have made the inter-county connection closer 

and the spatial aggregation gradually increased, contributing to realize the common development of county economies. 
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Figure 2. Spatial trend of farmland circulation price in 2015 and 2020. 
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Table 2. Global Moran’s I of farmland circulation price in 2015 and 2020. 

Year Types Moran’s I Z-Value p-Value 

2015 

Dry land 0.58 50.08 0.0000 

Paddy field 0.70 60.33 0.0000 

Irrigate Land 0.52 45.96 0.0000 

Other Cultivate Land 0.81 70.17 0.0000 

2020 

Dry land 0.87 74.47 0.0000 

Paddy field 0.82 70.41 0.0000 

Irrigate Land 0.87 74.34 0.0000 

Other Cultivate Land 0.89 77.15 0.0000 

3.2.2. Local Spatio-temporal Characteristics 

The global spatial characteristics can only reflect the spatial heterogeneity of cultivated land circulation price, but not reveal 

their interaction and regional aggregation characteristics. In order to further reveal the specific types and regional differences of 

the aggregation distribution of cultivated land circulation price, ArcGIS was used to calculate the local Moran’s I to characterize 

its spatial heterogeneity (Figure 3). Figure 3 shows four kinds of distribution of farmland circulation price space aggregation 

degree model. Wider ranges of distribution are mainly low-low clusters and high-high clusters. In 2015, the low-low clusters of 

drylands, paddy fields and irrigated lands were mainly located in Qinghai–Tibet plateau such as Tibet and Qinghai, Northern arid 

and semiarid region such as Inner Mongolia and Xinjiang, and Northeast China Plain. The high-high clusters were mainly 

concentrated in Yunnan Province. The low-low clusters of other cultivated land were concentrated in northern arid and semiarid 

region, Sichuan Basin and surrounding regions, Yunnan–Guizhou Plateau, Southern China, and Middle-lower Yangtze Plain, 

with a wide distribution range. High-high clusters were concentrated in Huang-Huai-Hai Plain. In 2020, low-low clusters of 

farmland circulation price were mainly concentrated in the Qinghai–Tibet Plateau, Northern arid and semiarid region, Yunnan–

Guizhou Plateau, Jiangxi and Hubei provinces in Middle-lower Yangtze Plain. High-high clusters were mainly concentrated in 

the Huang-Huai-Hai Plain and Northeast China Plain. 

Above all, the farmland circulation price presents the spatial characteristics of low-low clusters in northern arid and semiarid 

region, Qinghai–Tibet Plateau and Yunnan–Guizhou Plateau, and high-high clusters in Huang-Huai-Hai Plain. This result is 

mainly due to the uneven spatial distribution of farmland resources in China. The central and western regions have complex 

terrains, poor natural resource endowment conditions, low level of agricultural modernization and mechanization, and simple 

man-land relationship. At the same time, with the accelerated urbanization process, the migration of rural young and middle-aged 

labor has aggravated the problem of rural poverty and aging, with the economic development relatively lagging behind. 

Huang-Huai-Hai plain is formed by the flood of the Yellow River and the impact of the Huaihe River, equipped with flat terrain 

and good natural resource endowment. As one of China’s major grain-producing areas, Huang-Huai-Hai plain’s cultivated land 

area accounts for 11% and food production accounts for 21.3% of the country, with quick development of agricultural facilities 

and a large scale, while being the most economically developed region in China, the inter-regional competition is complex. By 

promoting modern agriculture, vigorously developing urban agriculture and tourism and leisure agriculture, innovating modern 

agricultural business models, cultivating new modern agricultural business entities, and moderate scale operation makes the 

radiation effect of farmland transfer enhanced. In addition, farmland circulation price spatial agglomeration significantly 

increased in 2015–2020. During the 13th Five-Year Plan period, through the orderly implementation of regional development 

strategy—supporting the eastern region in spearheading development, developing the western region, revitalizing the northeast 

region and energizing the central region, the coordination of regional development was further enhanced, which promoted 

regional comparative advantage and accelerated the formation of division of labor and cooperation pattern. 
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Figure 3. The spatial agglomeration of farmland circulation price in 2015 and 2020. Note: Maps were drawn according to the standard map with 

the drawing No. GS (2019) 1823, which was downloaded from the standard map service website of Ministry of Natural Resources of the 

People’s Republic of China. No modifications were made on the base map. 
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3.3. Analysis of Influencing Factors 

3.3.1. Index Selection of Influencing Factors 

As a land resource, cultivated land does not condense human labor, and the price of cultivated land is only the capitalization 

of relevant power. As a form of land asset, land price is the basis of human labor input for economic compensation. The binary 

structure of land resources and assets to the characteristics of the arable land price is essentially used for profitability performance 

of agricultural land. Therefore, the level of the cultivated land prices is mainly affected by the cost of production and its output 

capacity [33]. In order to quantify the production cost and output capacity of cultivated land, according to the theory of land rent, 

the formation of land price is mainly affected by its natural property, location and labor productivity. As a natural-economic 

complex, the natural attributes of cultivated land affect the price mainly through the quality of cultivated land and terrain 

conditions. The quality of cultivated land is the result of the comprehensive effects of light, temperature, water, soil, gas and 

biogenesis, which determine the output efficiency of cultivated land to a certain extent and then affect the price. Topographic 

conditions change the use value of cultivated land by influencing the level of agricultural mechanization in the region, thus 

affecting the production cost of cultivated land. Therefore, the average slope and average elevation of the region are selected to 

reflect the natural property of cultivated land. Given the immobility of the spatial location of land, the land market among 

different regions lacks linkage, and the land price is obviously regional. The location attribute of cultivated land determines the 

utilization mode and transportation cost of cultivated land, thus affecting the price of cultivated land. Therefore, location 

condition is one of the determinants of the price of cultivated land. The density of the road network, cultivated land area per 

capita and population density were selected to reflect the location attributes of cultivated land. In addition, under the influence of 

social and economic conditions, the differences of land use efficiency and regional competitiveness level in the process of 

economic development have a certain impact on the price of cultivated land. Therefore, GDP, GDP per capita, added value of the 

primary industry and night light index were selected to reflect the socio-economic attributes of cultivated land. Above all, by 

referring to relevant studies and following the principles of scientific [16,34,35], systematic and data accessibility, indicators were 

selected from three dimensions of cultivated land natural attribute, cultivated land location attribute and cultivated land social and 

economic attribute to explore its impact on farmland circulation price (Table 3). 

Table 3. Index system of influencing factors of farmland circulation price. 

Category Indicator Unit Expected Properties 

Natural property of cultivated land 
The Average slope ° - 

The Average elevation m - 

Location attribute of cultivated land 
The density of road network  + 

Cultivated area per capital  ha - 

The population density % + 

Social and economic attributes of cultivated land 

GDP One hundred million yuan + 

GDP per capital yuan + 

Added value of the primary industry ten thousand yuan + 

Night light index - + 

3.3.2. Correlation Analysis 

In order to reveal the correlation between farmland circulation price and influencing factors, and to analyze and screen key 

factors for spatial measurement, SPSS was used to calculate the correlation coefficients between farmland circulation price and 

nine indicators (Table 4). As shown in Table 4, except for the night light index which failed the significance test, the other eight 

indicators were significantly correlated with the farmland circulation price. Road network density, population density, GDP, GDP 

per capita, and added value of the primary industry are consistent with the expected attribute judgment, and a significant positive 

correlation was observed with the farmland circulation price. The average slope, average elevation, and cultivated land area per 

capita were significantly negatively correlated with the price of cultivated land circulation. 

The above analysis reveals the statistical correlation between farmland circulation price and average slope, average elevation, 

road network density, farmland area per capita, population density, GDP, GDP per capita, and added value of the primary 

industry. However, the above analysis shows that the farmland circulation price has a significant spatial correlation, but statistical 

correlation does not mean that the influencing factors have a spatial correlation. Therefore, the spatial correlation between the 

farmland circulation price and the influencing factors was explored using GeoDa to calculate the bivariate Moran’s I between 

farmland circulation price and influencing factors (Tables 5 and 6). Tables 5 and 6 show a significant negative spatial correlation 

between farmland circulation price and average slope, average elevation, and arable land area per capita. The region with smaller 

average slope, average elevation, and arable land area per capita has a higher farmland circulation price. A significant positive 

spatial correlation exists between road network density, population density, GDP, GDP per capita, and the added value of the 

primary industry. Moreover, the land circulation price is relatively high in the region where the location attribute of cultivated 

land and the social and economic conditions of cultivated land are superior. The night light index failed to pass the significance 

test, indicating that no significant spatial correlation exists between night light index and farmland circulation price. Overall, the 
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spatial correlation between the socio-economic attributes of cropland and the price of cropland transfer is the highest and the 

spatial correlation between the natural attributes of cropland and the price of cropland transfer is the lowest. Cultivated land 

circulation price and average slope and elevation of the bivariate Moran’s I have not changed much, mainly because cultivated 

land natural attribute in the short term will not change, and it has a small influence on farmland circulation price. In terms of the 

time dimension, the absolute value ranking of the bivariate Moran index between the flow price of cropland and the influencing 

factors during 2015–2020 are all paddy land > watered land > dry land > other cropland, indicating that the spatial correlation 

between the flow price of paddy land and the influencing factors is stronger, and the flow price of paddy land is higher in areas 

with the same cropland conditions. The bivariate Moran’s I of cultivated land location attribute and social economic attribute, is 

significantly higher in 2020 than that in 2015, indicating that the spatial correlation between cultivated land circulation price and 

cultivated land location attribute and social economic attribute is strengthened during the 13th Five-Year Plan period. 

Table 4. Correlation coefficient between farmland circulation price and influencing factors. 

Indicator 
Dry Land Paddy Field Irrigate Land Other Cultivate Land 

2015 2020 2015 2020 2015 2020 2015 2020 

The Average slope −0.480*** −0.353*** −0.428*** −0.434*** −0.450** −0.411*** −0.376*** −0.366*** 

The Average elevation −0.503*** −0.479*** −0.480*** −0.495*** −0.483** −0.455*** −0.344*** −0.400*** 

The density of road network 0.538*** 0.553*** 0.509*** 0.544*** 0.512** 0.409** 0.411* 0.409* 

Cultivated area per capital −0.441** −0.562** −0.344** −0.301** −0.331** −0.402** −0.266** −0.296** 

The population density 0.409*** 0.501** 0.460*** 0.553*** 0.503** 0.488** 0.320** 0.338** 

GDP 0.511*** 0.390*** 0.574*** 0.440*** 0.483*** 0.438*** 0.474*** 0.351*** 

GDP per capital 0.483* 0.561* 0.411* 0.401* 0.395* 0.366** 0.433** 0.402** 

Added value of the primary industry 0.503** 0.493* 0.540* 0.355*** 0.446** 0.337*** 0.336* 0.344* 

Night light index 0.005 0.022 0.025 0.015 0.014 0.018 0.007 0.014 

Note: ***, ** and * were significant at the significant levels of 1%, 5% and 10% respectively. 

Table 5. The bivariate Moran’s I between farmland circulation price and influencing factors in 2015. 

Indicator 

Dry Land Paddy Field Irrigate Land Other Cultivate Land 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Average slope −0.15 0.00 −0.22 0.00 −0.20 0.00 −0.11 0.00 

The Average elevation −0.18 0.00 −0.24 0.01 −0.22 0.00 −0.19 0.00 

The density of road 

network 
0.18 0.00 0.16 0.00 0.19 0.01 0.14 0.01 

Cultivated area per capital −0.20 0.01 −0.12 0.00 −0.20 0.01 −0.16 0.00 

The population density 0.22 0.01 0.28 0.01 0.14 0.01 0.10 0.01 

GDP 0.26 0.01 0.26 0.01 0.24 0.01 0.17 0.00 

GDP per capital 0.22 0.01 0.25 0.01 0.22 0.01 0.16 0.01 

Added value of the 

primary industry 
0.11 0.01 0.14 0.01 0.10 0.01 0.08 0.01 

Night light index −0.04 0.16 −0.015 0.18 −0.017 0.07 0.06 0.15 

Table 6. The bivariate Moran’s I between farmland circulation price and influencing factors in 2020. 

Indicator 

Dry Land Paddy Field Irrigate Land Other Cultivate Land 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Bivariate 

Moran’s I 
p-Value 

The Average slope −0.22 0.00 −0.28 0.00 −0.27 0.01 −0.18 0.01 

The Average elevation −0.24 0.00 −0.30 0.00 −0.28 0.01 −0.22 0.01 

The density of road network 0.33 0.01 0.36 0.02 0.32 0.01 0.23 0.01 

Cultivated area per capital −0.36 0.01 −0.36 0.00 −0.28 0.00 −0.24 0.00 

The population density 0.44 0.01 0.31 0.01 0.29 0.00 0.19 0.01 

GDP 0.42 0.01 0.37 0.00 0.41 0.01 0.26 0.01 

GDP per capital 0.38 0.01 0.38 0.01 0.33 0.00 0.25 0.01 

Added value of the primary 

industry 
0.21 0.00 0.23 0.00 0.22 0.01 0.16 0.01 

Night light index 0.14 0.11 0.17 0.11 0.17 0.14 0.12 0.18 
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3.3.3. Spatial Econometric Analysis 

In order to explore the quantitative relationship between farmland circulation price and influencing factors, spatial 

econometric analysis was carried out by combining the key factors selected above with significant spatial correlation with 

cultivated land circulation price (Tables 7 and 8). GeoDa software was used for spatial econometric analysis. Owing to the 

different applicability of each model, OLS, SLM, and SEM model analysis results were compared, and parameters such as 

goodness of fit R2, log likelihood (LogL), Schwartz criterion (SC), and Akaike info criterion (AIC) were comprehensively 

considered. When R2 and LogL were large, the SC and AIC were small, indicating that the model is accurate and the results are 

scientific. As shown in Table 6 and Table 7, in both 2015 and 2020, the R2 and LogL of SEM model are higher than those of 

SLM and OLS model, and SC and AIC are lower than those of SLM and OLS model. Therefore, this paper selects the calculation 

results of SEM model to analyze the influencing factors of farmland circulation price. 

Table 7 shows that in 2015, average slope and elevation coefficients are negative. The significance test showed that the 

natural property of 2015 cultivated land in all kinds of farmland circulation price has significant negative effects, namely, average 

slope cultivated land. Moreover, the higher the average elevation, the more difficult land use is, because machinery cannot 

effectively replace labor. The limitation of agricultural mechanization and modernization increases the difficulty of factor input 

and agricultural structure adjustment, and its agricultural production cost is higher under the condition of the same income. Road 

network density coefficient was positive and significant at the 1% and 5% levels, reflecting that road network density has a 

positive influence on farmland circulation price. Road network density reflects the level of regional infrastructure construction, 

and the development level of road network density determines the inter-regional material information exchange, the convenience 

of rural subjects to carry out agricultural activities and the cost of cash crop transportation. The spillover effect of farmland 

transfer price is more obvious in areas with developed road network density, which determines the transportation cost of products. 

However, the higher the circulation price of cultivated land, the larger proportion of cultivated land used for planting high 

value-added cash crops, which have higher requirements for rapid transportation. In addition, farmers in areas with convenient 

transportation are more likely to obtain market information, adjust and select appropriate cash crops in time according to market 

fluctuations, and reduce the risk caused by changes in market supply and demand relations affecting agricultural prices and 

market losses. The per capita cultivated land area coefficient of dryland and paddy field circulation prices passed the significance 

test at the level of 1% and 5%, respectively. However, the per capita cultivated land coefficient of irrigated land and other 

cultivated land circulation prices did not pass the significance test, indicating that the cultivated land area per capita has a 

negative impact on dryland and paddy field circulation prices. The coefficient of population density is positive, but it failed to 

pass the significance test, indicating a positive relationship between population density and farmland circulation price, but the 

effect is not significant. The coefficients of GDP and GDP per capita have significant positive correlation with the circulation 

prices of dryland, paddy field, and irrigated land, but have no significant effect on the circulation prices of other cultivated land. 

The added value of the primary industry did not pass the significance test. Generally, the level of regional economic development 

directly restricts the payment ability of cultivated land transfer. The higher the GDP and GDP per capita, the higher the 

agricultural output benefit of farmers, thus boosting the price of cultivated land transfer. 

Table 8 shows that in 2020, the average slope passed the test of significance. The average height coefficient is significantly 

lower than that in 2015, as the country revitalization strategy, together with the advancement of urbanization, the rapid growth of 

agricultural mechanization level for cultivated land scale and intensive management provided the material support. At the same 

time, to save arable land and labor costs, and to accelerate the transformation of agricultural industrial structure, the change of 

production conditions and the improvement of production efficiency are conducive to the large-scale operation of cultivated land. 

Thus, the restriction of the natural property of cultivated land on the price of cultivated land transfer tends to be insignificant. The 

density of road network was not significant in 2020. With the development of the e-commerce industry and the promotion of the 

rural revitalization strategy, the implementation of measures such as “village-to-village access” and “Four Good Rural Roads” is 

accelerated, rural infrastructure is gradually improved, agricultural production costs are significantly reduced, and the impact of 

transportation on the transfer price of cultivated land is further reduced. The coefficient of per capita cultivated land area was 

negative and significant at the level of 0.05, indicating that the rigid constraint of cultivated land resources is becoming tight. 

With the development of industrialization and urbanization, a large amount of cultivated land is converted into construction land. 

The increase of land demand and the decrease of natural supply of cultivated land resources will inevitably lead to the increase of 

cultivated land circulation price. Similar to 2015, population density failed the significance test. The coefficient of GDP and GDP 

per capita passed the significance test, and the GDP coefficient increased compared with 2015, indicating that farmers enjoy 

higher dividends of economic growth, and cultivated land provides higher social security coefficient of employment, medical care 

and pension in relatively developed areas. In addition, regional economic level is the embodiment of farmers’ income level, and 

farmers’ income level directly restricts the payment level in the process of land transfer. The value-added coefficient of the 

primary industry increased compared with that in 2015. Meanwhile, the added value of paddy field and irrigated land passed the 

significance test, indicating that the higher the added value of the primary industry, the higher the circulation price of paddy field 

and irrigated land. 



Rural and Regional Development 2023, 1, 10003 12 of 16 

 

Table 7. Spatial econometric analysis results in 2015. 

Indicator 
Dry Land Paddy Field Irrigate Land Other Cultivate Land 

OLS SLM SEM OLS SLM SEM OLS SLM SEM OLS SLM SEM 

Constant 427.16** 219.37** 475.32** 452.96** 125.98** 699.43** 494.15** 246.47** 560.41** 335.93** 68.52** 218.73** 

The Average 

slope 
−52.82** −40.11** −16.91** −61.36** −81.99* −29.67* −33.66** −30.52* −16.25 −67.13** −13.37** −18.64** 

The Average 

elevation 
−16.40** −14.58** −5.96** −12.33** −25.03** −5.36* −10.31** −15.54** −5.53** −9.49** −4.52 −1.35* 

The density of 

road network 
3.22 4.32 5.59* 5.23* 1.91 4.29** 4.91 1.85 2.34* 6.06** 3.11 1.15** 

The Average 

slope 
−5.15* −9.34 −4.62** −5.65** −6.89 −2.32* −7.39** 1.93 −1.31 −8.50 0.66 0.56 

The population 

density 
−0.55* 1.80 5.85 0.72 2.78 8.79 −0.69 1.18 2.21 −1.78 3.11 8.71 

GDP 26.88** 20.43** 26.96** 33.67** 32.51** 18.04** 27.84** 19.87** 25.36** 18.44 8.65 7.44 

perGDP 2234.7** 2037.2** 3015.2** 5865.3** 3941.3** 5546.9** 3711.3** 2903.7** 3353.6** 3676.19* 1503.36 605.56 

Added value of 

the primary 

industry 

0.02 0.12 0.36 0.03 0.08 −0.20 0.07 0.19 0.22 0.08 −0.01 −0.02 

   0.57   0.77   0.54   0.83 

  0.49   0.71   0.50   0.80  

R2 0.11 0.34 0.38 0.14 0.62 0.66 0.09 0.31 0.33 0.19 0.75 0.77 

LogL −11975.9 −11782.3 −11746.5 −12801.3 −12278.7 −12166.6 −12588.6 −12403.4 −12389.3 −11010.4 −10146.6 −10138.8 

SC 24019 23639.1 23560.2 25669.7 24531.9 24400.3 25244.4 24881.4 24845.8 22087.9 20367.8 20344.9 

AIC 23969.9 23584.5 23511.1 25620.6 24477.3 24351.2 25195.3 24826.9 24796.7 22038.8 20313.2 20295.7 

Note: ** and * were significant at the significant levels of 5% and 10% respectively. 

Table 8. Spatial econometric analysis results in 2020. 

Indicator 
Dry land Paddy field Irrigate land Other cultivate land 

OLS SLM SEM OLS SLM SEM OLS SLM SEM OLS SLM SEM 

Constant 781.50** 220.23** 866.48** 971.95** 282.43** 954.73** 872.61** 254.41** 940.59** 595.57** 162.90** 616.95** 

The Average 

slope 
−2.07* −0.37 −0.80 −1.90* −0.15 −0.23 −1.92* −0.18 −0.07 −1.92** −0.39 −0.64 

The Average 

elevation 
−0.08** −0.02** −0.03* −0.06** −0.02** −0.04* −0.07** −0.02** −0.03* −0.05** −0.01** −0.02* 

The density of 

road network 
7.48** 2.44** 0.07 4.45** 1.23 0.91 6.41** 2.09** 0.30 6.02** 1.91** 0.09 

The Average 

slope 
−1306.64* −2478.73* −282.92* −1714.52* −3426.38* −832.75* −1479.81* −2866.43* −534.37* −993.01* −1846.71* −316.30* 

The population 

density 
7.32 5.41* 3.78* 9.37 6.21 3.77 6.59 5.05 3.95 4.49 2.73 1.17 

GDP 22.07** 90.92** 41.65** 22.16** 97.41** 55.99** 23.09** 100.34** 52.00** 13.70** 59.25** 37.64** 

perGDP 4.88 6.65 7.31* 1.77 9.72 10.57* 7.68 4.54 5.85* 0.06 5.35 3.95* 

Added value of 

the primary 

industry 

1.09 1.29 3.28 1.47 4.07 2.48* 1.32 4.46 3.62* 2.44 8.29 1.70 

   0.92   0.89   0.91   0.89 

  0.71   0.69   0.69   0.72  

R2 0.37 0.75 0.85 0.24 0.67 0.80 0.33 0.72 0.83 0.26 0.70 0.80 

LogL −7429.3 −6991.21 −6799.1 −7644.6 −7269.1 −7071.2 −7505.7 −7095.1 −6894.9 −7200.8 −6778.1 −6613.2 

SC 14921.8 14052.6 13661.4 15392.4 14558.2 14205.4 15074.6 14260.4 13853.0 14464.7 13626.4 13289.5 

AIC 14876.6 14002.4 13616.3 15347.3 14608.4 14160.3 15029.4 14210.3 13807.9 14419.6 13576.2 13244.4 

Note: ** and * were significant at the significant levels of 5% and 10% respectively. 

4. Discussion 

The farmland circulation is an effective way to optimize the allocation of cultivated land resources and improve the 

efficiency of land management, and it is also the only way to adjust agricultural industrial structure and develop modern 

agriculture. However, under the background of the current factor market reform, the unreasonable farmland circulation leads to 

the overcapitalization of farmland, and the land production cost rises year by year, further weakening the production function of 

farmland. At the same time, with the increase in farmland circulation price, the production cost of food crops has reduced the 

profit margin of rural operators. Driven by the comparative interests of cash crops, in order to meet the expected income of 

operators, they often choose to plant cash crops to make up for their loss of profit, leading to the phenomenon of “non-grain” of 

farmland, which has laid a hidden danger for China’s food security problem. Therefore, this study proposes how to prevent 

excessive capitalization of land by controlling the circulation price of cultivated land to alleviate the problem of global food 

security. 
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First, farmland circulation price needs to be timely regulated, and excessive capitalization of land should be prevented. 

China’s farmland circulation price presents a trend of low in the west and high in the east. Different types of cultivated land 

causes varied circulation prices. Thus, different geographical locations, land resource endowments, infrastructure investment 

levels, and differences in the quality of public service lead to regional differences of land value. Therefore, the formulation of 

farmland circulation price needs to be combined with the actual situation of the region, to avoid blind comparison, which results 

in price illusion. Urbanization and industrialization have strengthened the influence of socio-economic factors on the transfer 

price of arable land. The influence of the economy is relatively developed; farmers enjoy the benefits of economic development 

and more jobs, and the non-agricultural transfer of rural labor force increases the farmland conversion rate. The employment 

skills of farmers in relatively economically backward areas should be improved and surplus rural labor should be transferred. 

Stakeholders should strengthen the construction of cultivated land infrastructure, improve the production efficiency of cultivated 

land, relieve the pressure of land transaction cost, and avoid excessive capitalization of land. In addition, the tightening of arable 

land resources per capita makes the scarcity of arable land prominent and increases the circulation price. Under the condition of 

increasing tension between man and land, the cultivated land area per capita will decrease, and the fragmentation of cultivated 

land distribution will lead to the rise of production cost.  

Second, the control system needs to be improved and measures should be taken for the transfer of cultivated land. In the face 

of the current food demand and the realistic background of dietary structure adjustment, Chinese food imports in the pandemic era 

reduced the stability of the international trade, which caused imbalance in the global food supply, and instability in agricultural 

prices requires perfect cultivated land protection measures to reverse the trend of non-grain of farmland and even non-food, in 

response to the impact of the food security problem. The fundamental reason for the conversion of cultivated land is that investors 

will turn to planting cash crops with higher economic added value to reduce losses after reducing production costs for the food 

crops they grow without surplus profit or even loss. In order to deal with such problems, the government should strengthen the 

guidance and subsidies for grain cultivation, set up special funds to deal with the risks of non-food conversion, and improve the 

efficiency of subsidies. The cultivated land monitoring mechanism of “quantity, quality, ecology and price” should be established 

to monitor the change of cultivated land use in real time and strictly limit the change of its use. The government should also make 

a regular comparison of different regions and different types of farmland transfer price differences, and conduct macro control of 

the land market fluctuations. 

Third, the land factor market needs further deepened and improved, and a “government + market” dual drive consensus 

relationship needs to be formed. As the most direct expression of the supply and demand relationship in the land factor market, 

improving the vitality of the land factor market is the basis to ensure the reasonable price of land transfer. Therefore, deepening 

the land factor market is the key point of the future national economic system reform. As the rule-maker for allocation of land 

factors and the maintainer of market order and environment, the government should give full play to its functions of service 

coordination, remedy for market failure, and implementation of supervision and punishment in agricultural land market. In view 

of the current phenomenon of irregular circulation and unreasonable circulation price in some areas, the government needs to 

improve the circulation mechanism. First, by formulating and implementing farmland circulation rules, the government can 

ensure smooth circulation to stabilize farmers’ operating expectations and prevent transaction risks. Second, the construction of 

the transfer price reference system and the formation of cultivated land transfer price evaluation system should be implemented, 

so that the transfer of cultivated land has a more scientific formation mode to ensure that the value of cultivated land can be 

objectively reflected. Third, the government should strengthen the construction of land trading platform and supporting service 

system, build four-level trading platform of city-county-town-village, expand information publicity channels and market 

boundaries of land trading, address farmers’ difficulty in obtaining information and information asymmetry between transaction 

parties, and guide the formation of long-term and stable leasing relations. As an invisible hand, the market should exert its price 

lever to control the rational allocation of land resources. In accordance with the principle of “optimal allocation of market 

resources”, the market plays a decisive role in the allocation of land resources, which is completely rationally allocated by the 

market except for major regional projects or market failures. The market should perfect the price mechanism, competition 

mechanism, and supply and demand mechanism in land circulation, guide the free flow and rational allocation of land resources 

according to market pricing, market competition and supply and demand relationship, and realize the optimal utilization of land 

factor resources. 

By studying the transfer prices of different types of cultivated land at the county level across the country, this paper provides 

a macro understanding of the actual conditions of China’s land transfer for developing countries, and helps to improve the lack of 

macro level exploration in current relevant studies, so it has a certain practical reference value. Cultivated land transfer is affected 

by society, economy, nature and environment. In this paper, due to the limitations of data availability and the difficulty in 

quantifying some indicators, the index system of influencing factors of cultivated land transfer price is not comprehensive and 

perfect. In essence, cultivated land transfer is the rational behavior choice of farmers under the influence of policies. This paper 

has not fully considered the influencing factors of farmers and policies. Therefore, how to scientifically and completely select 

indicators to fully and accurately reveal the influencing factors of cultivated land transfer price will be the focus of further 

research. 
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5. Conclusions 

In this study, the spatial characteristics analysis model, correlation analysis, and spatial econometric model were used to 

analyze the spatiotemporal evolution of China’s farmland circulation price and its influencing factors using the county-level data 

of China’s farmland circulation price from 2015 to 2020. The following are the main conclusions: 

Descriptive statistical analysis showed that farmland circulation price from 2015 to 2020 is paddy field > irrigated land > dry 

land > other cultivated land. The farmland circulation price in Huang-Huai-Hai Plain was always the highest, whereas that in 

Qinghai–Tibet Plateau was the lowest. However, the inter-annual difference of the farmland circulation price in different regions 

was not significant, which was primarily due to China’s policies of strictly restricting land use, preventing the conversion of 

farmland to non-agricultural and non-grain uses, and maintaining permanent land contract relationships. 

The spatio-temporal evolution characteristics analysis showed that the circulation prices of dryland, paddy field, and 

irrigated land in 2015 presented a spatial pattern of “high in the south, low in the north, and inverted U-shape from east to west”, 

while the transfer prices of other cultivated land presented a spatial pattern of “high in the north, low in the south, low in the west, 

high in the east and weak in the U-shape”. In 2020, arable land circulation prices showed an inverted U-shaped spatial pattern of 

“high in the east and low in the west, high in the north and low in the south”. From 2015 to 2020, the global Moran’s I of 

farmland transfer price increased significantly, the spatial agglomeration of farmland transfer price improved, and the 

inter-county economic spillover effect was stronger, all of which contributed to the common development of county economy. 

Local Moran’s I showed that the low-low agglomerations of farmland circulation price are mainly located in the Qinghai–Tibet 

Plateau, whereas the high-high agglomerations are mainly concentrated in the Huang-Huai-Hai Plain. 

The analysis of influencing factors showed that the circulation price of cultivated land is the result of the combined action of 

natural attribute, location attribute, and social economic attribute of cultivated land. Specifically, the natural attributes of 

cultivated land had a significant negative impact on the farmland circulation price in 2015. Among the location attributes of 

cultivated land, road network density has a positive impact on the circulation price of cultivated land, whereas cultivated land area 

per capita has a negative impact on the circulation price of dry land and paddy field. GDP and GDP per capita have a significant 

positive impact on farmland circulation price. With the development of land market and urbanization, the natural property of 

cultivated land weakens its restriction on the circulation price of cultivated land, whereas the social and economic property of 

cultivated land strengthens continuously. At the same time, the increase of land demand and the decrease of natural supply of 

cultivated land lead to the tightening of the rigid constraint of cultivated land, and the negative impact of cultivated land area per 

capita on the price of cultivated land transfer becomes increasingly significant. 
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