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Abstract: There has been little scholarly research on Chinese agriculture’s geographic pattern of
agglomeration and its evolutionary mechanisms, which are essential to sustainable development
in China. By calculating the barycenter coordinates, the Gini coefficient, spatial autocorrelation
and specialization indices for 11 crops during 1981–2012, we analyze the evolutionary pattern and
mechanisms of agricultural agglomeration. We argue that the degree of spatial concentration of
Chinese planting has been gradually increasing and that regional specialization and diversification
have progressively been strengthened. Furthermore, Chinese crop production is moving from the
eastern provinces to the central and western provinces. This is in contrast to Chinese manufacturing
growth which has continued to be concentrated in the coastal and southeastern regions. In Northeast
China, the Sanjiang and Songnen plains have become agricultural clustering regions, and the
earlier domination of aquaculture and rice production in Southeast China has gradually decreased.
In summary, this paper provides a political economy framework for understanding the regionalization
of Chinese agriculture, focusing on the interaction among the objectives, decision-making behavior,
path dependencies and spatial effects.

Keywords: agricultural evolution; geographical agglomeration; agricultural clusters; spatial
analysis; China

1. Introduction

Industrial agglomeration largely promotes regional economic development all over the world.
In particular, the industrial concentration in manufacturing and service sectors has attracted the
interests of scholars for nearly 30 years [1–4]. In addition, with the use of large specialized equipment
in agriculture, the geographic agglomeration and specialized production in agriculture recently
demonstrated their competitiveness [5]. This is highlighted in examples such as the U.S. corn belt,
the French grape and wine industrial districts, and the Dutch flower belt. The Chinese practice on
agricultural industrialized districts, such as the Shouguang vegetable district in Shandong Province
and the Lankao superior wheat district in Henan Province, also show that agricultural agglomeration
and specialization could be an effective way for China to achieve agricultural modernization.
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Since the reform and opening of the Chinese economy, Chinese agriculture has shown rapid
growth such as grain output. Chinese grain output is considered to include barley, corn, millet,
oats, rice, rye, sorghum, and wheat, as well as beans and potatoes. China’s grain output reached
601.9 million metric tons in 2013 to be the world’s largest producer. However, the potential increases
from system reform and improved land productivity might stop due to urbanization of the best
agricultural lands in coastal zones as well as drought and erosion, perhaps exacerbated by global
climatic change. Thus, what can provide the next impetus for Chinese agriculture? The answer could
be agricultural innovation in production organization, especially scale management and specialized
production based on agricultural agglomeration (that is, the geographic agglomeration trend of crop
production), a process which the Chinese government has been encouraging. It could break through
the scale limitation of small individual rural households by the division of labor, thus achieving the
economies of scale and division of the economy, connecting small farmers with big market. This could
easily establish the geographical indication of a crop to improve the international competitiveness of
Chinese agriculture, and even contend against the large-scale enterprises or farms.

However, Chinese agriculture is different from other economies because of its unique land policy.
Since 1978, in rural China, farmers just have the land contractual management rights with the collective
ownership of their village. Rural households are the basic agricultural economic unit, but their
spatial scale is extremely small with a cultivated land area of just 1.38 mu per capita (equivalent to
0.093 hectares or 0.23 acres per person, based on the arable land and current gross population of China).
In contrast, the average farm in the USA in 2007 was approximately 449 acres (181 hectares) in extent
(USDA, Census of Agriculture, 2007). Thus, typical farms in the USA are more than 1900 times larger
than typical “farms” in China. Thus, small-scaled operation of lands by individual households has
led to the dispersion of Chinese agricultural production. Therefore, this paper explores the following
research questions:

(1) Can agglomeration in agriculture emerge, especially given China’s unique political and
economic system and small-scale peasant economy? If agglomerations are present, how are they
distributed across space and how did they evolve with the speeding up of Chinese agricultural
industrialization, scale management, and intensive characterization during the 30 years of reforms?
Spatial analysis methods and study of Chinese political economy can elucidate these patterns and
processes. As a centralized state with a policy of local responsibility, China is a valuable area to explore
the impact of policy choices on agricultural evolution.

(2) What is the evolutionary mechanism of agricultural agglomeration and specialization in
the Chinese context? The geographic distribution of agriculture was historically restricted by the
local characteristics of the climate and the soil, which are difficult to change over the short-term.
However, new factors now affect agricultural geographic distribution, such as the displacement of
cultivation due to industrialization and urbanization, improvements in transportation networks, and
the development of new global markets. In particular, the emergence of agricultural clusters, a new
mode of agricultural organization [6], has accelerated the social agglomeration of agriculture. This is
the process of agricultural agglomeration affected by social factors. In China, this has led to a significant
change in the spatial distribution of agricultural production. How do social agglomeration factors
such as the political orientation, technological innovation and institutional change produce regulatory
outcomes? China has witnessed dramatic changes in its agricultural sector and as a nation that have
shown the ability to overcome past shortages that produced devastating famines as recently as the
1950s and feed about 20% of the total world population today.

Answering these questions may significantly enhance the prospects for Chinese agriculture
to strategically adjust its structure, foster regionalized agriculture and clusters, and enhance the
transformation from traditional to modern agriculture. The objectives of this paper are: (1) explore
the evolution of Chinese agricultural agglomeration and specialization over the last 30 years; and
(2) analyze the mechanisms underlying the evolution of Chinese agricultural agglomeration from a
political economic perspective. In order to do this, the paper measures the extent of agglomeration
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between 1981 and 2012, tracing both the evolution of the spatial distribution of Chinese agriculture
as a whole as well as the “path” of specific crops with respect to their geographic clustering patterns.
Finally, based on a political and economic perspective, it builds an analytical framework to explore the
mechanisms underlying this process.

Current research on agglomeration mainly focused on the manufacturing and service sectors [1–4].
Marshall (1890) explained the reason for the concentration of specialized industries in particular
localities, and described three original and classic contributors: technology spillovers, a constant
market for skilled workers, and sharing of infrastructure and materials with subsidiary industries [7].
Because Marshall worked on the assumption of constant returns to scale and a perfectly competitive
market structure, he attributed the agglomeration of enterprises to factors in the external economy;
that is, constant returns at the firm level, and increasing returns at the social level. Marshall’s conception
of external economies explained, to a certain extent, the reasons for industrial agglomeration, but did
not clarify their original source in the external economy. He only discussed the advantages of gathered
production, but did not describe the process that could lead to the concentration. This shortcoming
was only partly addressed by Weber (1929) who suggested that industrial agglomeration would take
place only when the benefits for firms from agglomerating more than covered the costs of moving
together from the original least-cost locations [8].

Since the 1990s, new economic geographers (NEGs) have presented a theoretical explanation for
the spatial agglomeration of industry based on the Dixit–Stiglitz model. It stresses the interaction
among increasing returns, transport costs and factor mobility, and the self-reinforcing mechanisms of
industrial agglomeration connected to industrial back-and-forth linkages [9]. New classical economics
considers that industrial agglomeration is determined by the division of labor in the economy and
transaction efficiency, and it is based on an infra-marginal analysis of the division of labor [10].

Fan and Scott (2003) empirically analyzed the positive correlation between the Chinese
manufacturing sector’s industrial agglomeration and economic performance [1]. He, Pan and
Sun (2007) found that the Chinese manufacturing sector is highly concentrated in the Pearl River
Delta, Yangtze River Delta and the Bohai Rim. They found that agglomeration economies, foreign
direct investment, and participation in international trade are conducive to industrial geographic
agglomeration. However, industrial linkages failed to maintain manufacturing agglomeration [11].
In China, regional decentralization prompted manufacturing to disperse. Although theoretically the
mechanisms of industrial agglomeration should also apply to the agglomeration of agriculture as an
industry, the authors cited above mostly considered agriculture as an industry with a constant return
to scale in their model building. They showed no particular interest in the possibility of agricultural
agglomeration, and did not consider institutional effects on industrial or agricultural agglomeration.

Quantitative measurement of the pattern of agricultural geographic agglomeration and its
evolutionary dynamics are rarely examined [5,12,13]. Compared with other industries, agriculture has
unique agglomeration patterns and mechanisms. For example, agriculture has biological characteristics,
is greatly dependent on inter-related natural conditions such as climate, elevation, drainage and soil
suitability, and is considerably affected by social agglomeration factors, such as historical traditions,
land tenure and ownership patterns, institutions, culture and regulation and especially in China, the
policies of the central government.

The physical geophysical conditions that can alter the most appropriate location for planting a
specific crop accumulate over the long-term. Some studies have shown that, although climate change
has a significant influence on grain production, this kind of impact is homogeneous over the whole
country [14]. However, Chinese agricultural geographic distribution has changed markedly in a very
short period. The speed of its evolution is faster than that which would be attributable to alternation
of the natural environment or patterns of global climate change alone. Why agriculture’s geographical
distribution has changed so much in such a short time in China is an important research question
addressed in this paper.
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Compared with other industries, there are different issues in agriculture compared to the crucial
factors driving agglomeration in manufacturing. The key actors are different, product types are of
course different, and the industrial supply chain is different. In agriculture, supply and distribution
chains can be longer and more complex, and they are locally embedded. Especially in China, the
basic actors in agricultural production are rural households (or small multi-family farms), which
have a natural geographic clustering, local embedding and successional characteristics, as well as
a hierarchy relating the farmers to other actors (such as leading enterprises), central government
planning organizations, government ownership of land and key natural resources like water and
rail and a variety of other factors. Therefore, the formation and evolution of Chinese agricultural
agglomeration is unique to China. The political economy perspective (or “turn”) in research on
agricultural geography [15,16] provides a valuable means of exploring the macroscopic evolutionary
mechanisms and the processes of agricultural agglomeration by looking at the decision-making
behavior of the economic and political actors.

2. Methodology and Data Sources

The temporal path of the geographical center of Chinese agriculture is traced using a weighted
centroid or barycenter. The overall extent and patterns of spatial agglomeration are assessed using
the Gini Coefficient and the Index of Spatial Autocorrelation. The spatial contiguity and specific
distribution patterns of individual crops at the provincial level, and their evolution over time, are
examined using the Gini Coefficient and the Location Quotient (LQ) as an index of specialization.

The data used in the analysis are drawn from the “China Statistical Yearbook” in the years
1982–1996 and 2009–2013; the “China Rural Statistical Yearbook” in 1996, 2009, and 2013; and the
publication “60 Years of Agricultural Statistics of New China”. The analysis units are the 31 provincial
level units of the Chinese mainland (thus excluding Hong Kong, Macao and Taiwan). Although
the discussion references agriculture, the analysis is limited to crops and excludes livestock (crops
planting occupied 52.48% of agriculture in 2012, and 53.6% in 2014). Based on the standard industrial
classification code of the national economy in China, and the availability of data, 11 categories of crops
are examined: cereals, potatoes, oilseeds, beans, cotton, hemp, sugar, tobacco, vegetables, fruits and
tea. The investigation period is from 1981 to 2012. The variable measured is crop output.

2.1. Barycenter Analysis

The paper uses the concept of a barycenter or weighted centroid to determine the location
and characteristics of various crops in different years. Assuming that one region is composed of n
sub-regions, and the coordinate of the barycenter of the sub-region i is (Xi, Yi), while, Mi is the “weight”
of sub-region i on a specific attribute, then the regional barycenter coordinate (X′, Y′) of this attribute
is defined as:

X′ =
n

∑
i=1

MiXi

/ n

∑
i=1

MiY′ =
n

∑
i=1

MiYi

/ n

∑
i=1

Mi (1)

where (Xi, Yi) is taken as the coordinates of the centroid of Province i and Mi is taken as the output of a
specific crop [17].

2.2. The Gini Coefficient

Agricultural production is unevenly distributed across space. The Gini coefficient can be used to
measure the degree to which production is concentrated in a particular region, a concept referred to as
agricultural agglomeration. A simplified formula derived from Zhang (2007) for the Gini coefficient is
defined as [18]:

AGj = 1− 1
n

(
2

n−1

∑
i=1

Lij + 1

)
(2)
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where AGj is the Gini coefficient for the crop j, and n is the number of groups. This paper divided
the 31 mainland Chinese provinces into five groups by putting the crops’ output in order from low
to high, so here n = 5. Lij is the ratio of the output of crop j in group i to the national output of crop j.
The smaller the value, the more decentralized the distribution; a larger number indicates that the
spatial distribution of this crop tends to be more concentrated.

2.3. Global Spatial Autocorrelation

Global spatial autocorrelation provides another approach for examining the degree of
agglomeration for each crop at the provincial level. The most common measure of global spatial
autocorrelation, the Moran’s I index, is defined by Moran (1950) as [19]:

I =

n
n
∑

i=1

n
∑

j=1
Wij(Xi − X)(Xj − X)

n
∑

i=1

n
∑

j=1
Wij

n
∑

i=1
(Xi − X)

2
(3)

where n is the number of provincial units in China, Wij is the spatial weight which depicts whether
two regions (here, Chinese provinces) are contiguous (Wij = 1) or not (Wij = 0) and Xi is the crop’s
output in province i, the average of which is X. Contiguous provinces are neighbors which share a
common border. A positive value for I indicates that a crop’s output in one province is similar to that
of its neighbors; that is, there is a tendency toward spatial concentration or agglomeration for this crop;
a negative value for I indicates a decentralized spatial distribution for that crop.

2.4. Specialization Index

The location quotient (LQ) provides a specialization index to illustrate where crops tend to
concentrate at the provincial level. The location quotient of crop j is calculated as follows:

Qj =
Ej/Et

Aj/At
(4)

where Qj is the location quotient of crop j in one province, Ej is the output of crop j in this province,
Et is the total output in this province of all crops, Aj is the output of crop j in the whole country, and
At is the total output of all crops in the whole country. If Qj > 1, then the degree of specialization of
crop j in the province is higher than the national average; if Qj = 1, the degree of specialization of crop
j in the province is equal to the national average level; and if Qj < 1, the degree of specialization of
crop j in the province is lower than the national average. If high values of Qj are concentrated in a
few provinces, then the planting of crop j is relatively concentrated and specialized; if the value of
Qj differs little among provinces, then the distribution of this crop is decentralized. Since the LQ is a
relative and not an absolute measure, the index may be very large in a province, but the actual level
of a crop’s output in that province could be quite small. To overcome this drawback, this paper lists
the top five provinces by both output and LQ value. By comparing these, locations where Chinese
agriculture tends to be clustered can be identified.

3. Results

3.1. Evolution of the Agricultural Agglomeration Pattern, 1981–2012

3.1.1. The Path of the Centroid of Chinese Agriculture

The path traced by the barycenter for all crop production over several decades reflects the overall
change in the location of agriculture in China. Using Equation (1), Figure 1 shows these coordinates
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for every other year between 1981 and 2012. Three main conclusions can be drawn from examination
of this spatial pattern.

From a spatial perspective, the barycenter of planting during the years from 1981 to 2012 is always
located in the southeast of China. Over the last 31 years, the barycenter has been located in a range
of longitudes from 108.3◦ to 114.1◦E, and in a range of latitudes from 28.6◦ to 33.7◦N. Relative to
the geometric center of China (which is at 103◦50′E and 36◦N), the foci have been to the southeast.
This shows agricultural production in the eastern part of China is greater than in the western part,
and greater in the south than in the north. This is primarily attributable to rainfall and temperature
patterns and mountainous and arid regions in the West.

In terms of the barycenter trajectory, the production initially shifted toward the southwest but
moved toward the northeast after 2007. From 1981 to 2007, the barycenter in the east–west direction
moved from 114.1◦ to 112.1◦ longitude, with slight fluctuations, suggesting a westward migration,
but reversed after 2007. The longitude value of 108.3◦ in 1987 appears to be an aberration, due to
widespread downstream spring flooding that year. In the north–south direction, from 1981 to 2007 the
latitude of the center of gravity decreased from 33.5◦ in 1981 to 28.6◦ in 2007, which illustrates that
production moved gradually to the south but with a sharp northward trend after 2007. In summary, the
barycenter of the industry shifted to the southwest before 2007, but afterwards there was a substantial
movement toward the northeast ending at 112.9◦E, 33.7◦N. The main factor behind the shift after
2007 was that production of many crops, particularly cereals and hemp, suddenly and sharply shifted
to the northeast. This represents a significant recent structural adjustment in Chinese agriculture.
In contrast in the period from 1981 to 2003, the location of the barycenter changed little, always being
near 113.0◦E, 28.7◦N.
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The shift toward the south is faster than the westward shift. The barycenter moved to the
southwest, from Luohe City, Henan Province (114.1◦E, 33.5◦N) to Yueyang City, Hunan Province
(113.1◦E, 28.6◦N) between 1981 and 1989. In the east–west direction, the focus moved 1.0◦ to the
west, an average of 0.125◦ or 13.9 km per year, thus the speed was relatively slow. However, in the
north–south direction, the foci moved 4.9◦ to the South, with an average 0.61◦ per year, or 41.5 km,
which was significantly faster. After 1990, the center of gravity was relatively stable, with longitude
at 112.1◦ to 113.1◦E and latitude at 28.6◦ to 28.8◦N between 1991 and 2007. However, after 2007, the
barycenter shifted rapidly toward the northeast, faster to the north and slower to the east (increasing
5.1◦ in the latitude, but only 0.7◦ in the longitude from 2007 to 2012).

3.1.2. The Evolution of Agglomeration

Using Equation (2), we calculated the average Gini coefficient of eleven major crops (listed in
Section 2) from 1981 to 2012 to examine the change of the degree of spatial concentration of Chinese
agriculture (see Figure 2). Over time, the average Gini coefficient increased from 0.591 in 1981 to
0.661 in 2012, indicating that the distribution of crops overall at the provincial-level was increasingly
uneven. From Equation (3), we calculated the average Moran’s I index for each of eleven crops using
four years: 1981, 1995, 2008 and 2012. It was positive and gradually increased from 0.072 in 1981
to 0.148 in 2012, indicating that the degree of spatial concentration of Chinese planting is gradually
increasing. From Equation (4), the specialization index was measured for the eleven crops and the
average LQ value for the top five provinces for each crop was also calculated in each of the four years,
again suggesting that geographical agglomeration and regional specialization have progressively
strengthened over the entire period from 1981 to 2012.
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3.2. The Evolution of Each Crop’s Agglomeration Pattern

3.2.1. The Path of Each Crop’s Barycenter

The barycenter of each crop from 1981 to 2012 was calculated using Equation (1). As Figures 3
and 4 show, from 1981 to 2012, overall, the barycenter of cereals moved to the northeast from 113.6◦E,
32.3◦N in 1981 to 114.4◦E, 35.5◦N in 2012, although the specific path was more complex. From 1981
to 1993 the center of gravity gradually moved toward the southwest but after 1995 it returned to
the northeast, especially after 2007. The barycenter for beans also moved to the northeast on the
whole, but the process was again more complex. In the 1980s, the path was toward the northeast,
it returned quickly toward the southwest in the 1990s, but moved sharply toward the northeast again
after 2007. The direction of movement of the barycenter of potatoes, oilseeds, vegetables and tea in the
north–south direction showed little change, basically moving to the west. The direction of movement
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of the barycenter of cotton constantly moved to the northwest. The direction of movement of the
barycenter of sugar and tobacco constantly moved toward the southwest. The direction of movement
of the barycenter of hemp was toward the northeast at first, then returned to the southwest after 2000
in a fluctuating pattern. The direction of movement of the barycenter of fruits moved to the southwest,
but again with fluctuations. Overall, a comparison of Figures 3 and 4 shows that the barycenter of
all 11 crops moved, in varying degrees, to the west before 2008, while after 2008 the direction of
movement of the barycenter of beans moved sharply to the northeast and the direction of movement
of the barycenter of cotton moved largely to the northwest.Sustainability 2017, 9, 313  8 of 19 
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3.2.2. Agglomeration and Specialization by Crop

The Gini coefficient, which provides an index of concentration, rose for all 11 crops from 1981
to 2007 (Figure 5), although with some fluctuations, thus indicating that the degree of agglomeration
of crops increased over time. However, it declined slightly from 2008 to 2012. Over time, the pattern
for all 11 crops remained relatively consistent, with four main stages. The planting of crops tended to
be geographically dispersed during 1981–1985, slowly concentrated during 1986–1995, and rapidly
concentrated during 1996–2007, but reconfigured or adjusted after 2007, presumably because of the
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global financial crisis. Perhaps because of routine localized demand related to the necessity for meeting
needs for daily consumption, cereals, vegetables and fruits had a lower degree of concentration, but
relatively luxurious goods (export or cash crops) such as sugar, tobacco, tea and cotton had a higher
degree of agglomeration.Sustainability 2017, 9, 313  9 of 19 
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Specialized factors such as the need for specific soils, topography and climate can account for
some of this agglomeration, particularly in a case such as that of tea which has very specific climatic,
drainage and topographic factors linked to production of a high quality product.

Using Equation (4), Tables 1–4 were constructed for four time points for each of the 11 crops.
The dates selected were 1981, 1995, 2008 and 2012. These provide an indication of the future location
of crop clusters. The changes can be seen by comparing, for each crop at each time period, the top
five provinces for a crop’s output with its LQ. This enables us to see the evolution of the pattern of
geographic agglomeration and specialization. For example, the planting barycenter of cereals and
beans moved toward the northeast because of being liable to large scale mechanized operations, the
Sanjiang and Songnen Plains have become important agricultural clustering locations. The rank of the
top five provinces in LQ of cereals altered from Jiangxi, Hubei, Shanghai, Jiangsu, and Hunan in 1981
to Heilongjiang, Jilin, Tibet, Jiangxi, and Inner Mongolia in 2012. Meanwhile, the arable land decreased
and agriculture was squeezed out by urbanization and industrialization in the southeast coastal
provinces. That is, the earlier domination of aquaculture and rice production in the southeast of China
has gradually decreased. However, national strategy for “major grain producing areas” protected the
production of crops in Shandong and Henan Provinces. Fresh-needed and demand-oriented vegetables
were largely planted in highly populated provinces such as Shandong and Henan, while cotton moved
from Shandong, Jiangsu, and Henan to Xinjiang Province located in the northwest of China owing to
incentives for planting cotton strategy from Xinjiang government. However, the planting of beans in
northeast sharply decreased after 2008 because of the lower price of importing soybean.

Table 1. The top five provinces for LQ and Production for eleven crops, 1981.

Crops The LQ of the Top Five Provinces in Descending Order
(The Average LQ of Five Provinces Is in Parentheses) The Top Five Producers in Descending Order

Cereals Jiangxi, Hubei, Shanghai, Jiangsu, Hunan (1.21) Sichuan, Shandong, Henan, Jiangsu, Hunan

Potatoes Shandong, Sichuan, Anhui, Henan, Qinghai (1.61) Sichuan, Shandong, Henan, Anhui, Jiangsu

Oilseeds Qinghai, Inner Mongolia, Tibet, Guizhou, Anhui (2.54) Shandong, Anhui, Sichuan, Jiangsu, Guangdong
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Table 1. Cont.

Crops The LQ of the Top Five Provinces in Descending Order
(The Average LQ of Five Provinces Is in Parentheses) The Top Five Producers in Descending Order

Beans Shandong, Heilongjiang, Sichuan, Anhui, Henan (1.64) Sichuan, Shandong, Henan, Anhui, Heilongjiang

Cotton Jiangsu, Xinjiang, Shandong, Hubei, Shanghai (2.81) Shandong, Jiangsu, Henan, Hubei, Hebei

Hemp Anhui, Zhejiang, Heilongjiang, Henan, Guangxi (2.41) Anhui, Henan, Heilongjiang, Zhejiang, Sichuan

Sugar Guangdong, Guangxi, Fujian, Yunnan, Heilongjiang (3.14) Guangdong, Guangxi, Fujian, Heilongjiang, Yunnan

Tobacco Guizhou, Yunnan, Henan, Shandong, Anhui (3.14) Henan, Shandong, Yunnan, Guizhou, Anhui

Vegetables Tibet, Tianjin, Beijing, Liaoning, Heilongjiang(3.07) Sichuan, Heilongjiang, Shandong, Hunan, Hebei

Fruits Liaoning, Beijing, Hebei, Shandong, Shanxi (3.16) Shandong, Hebei, Liaoning, Henan, Guangdong

Tea Zhejiang, Hunan, Fujian, Yunnan, Anhui (3.22) Zhejiang, Hunan, Anhui, Sichuan, Fujian

Table 2. The top five provinces for LQ and Production for eleven crops in 1995.

Crops The LQ of the Top Five Provinces in Descending Order
(The Average LQ of Five Provinces Is in Parentheses) The Top Five Producers in Descending Order

Cereals Tibet, Jilin, Jiangsu, Hunan, Heilongjiang (1.4) Shandong, Sichuan, Jiangsu, Henan, Hunan

Potatoes Sichuan, Guizhou, Qinghai, Fujian, Anhui (2.2) Sichuan, Shandong, Henan, Anhui, Guangdong

Oilseeds Qinghai, Henan, Anhui, Hubei, Inner Mongolia (2.2) Shandong, Henan, Anhui, Hubei, Sichuan

Beans Heilongjiang, Qinghai, Tibet, Inner Mongolia, Jilin(3.2) Heilongjiang, Shandong, Sichuan, Henan, Hebei

Cotton Xinjiang, Henan, Hubei, Jiangsu, Auhui (4.0) Xinjiang, Henan, Hubei, Jiangsu, Shandong

Hemp Heilongjiang, Anhui, Henan, Hubei, Hunan (3.3) Heilongjiang, Henan, Anhui, Hubei, Sichuan

Sugar Hainan, Guangxi, Yunnan, Guangdong, Xinjiang (1.2) Guangxi, Guangdong, Yunnan, Heilongjiang, Hainan

Tobacco Yunnan, Guizhou, Shaanxi, Gansu, Henan (4.9) Yunnan, Guizhou, Henan, Sichuan, Heilongjiang

Vegetables Tianjin, Beijing, Shanghai, Liaoning , Shandong (1.7) Shandong, Hebei, Guangdong, Hubei, Henan

Fruits Shaanxi, Fujian, Zhejiang, Shandong, Hebei (2.2) Shandong, Hebei, Guangdong, Shaanxi, Guangxi

Tea Fujian, Zhejiang, Yunnan, Hunan, Anhui (3.9) Zhejiang, Fujian, Yunnan, Hunan, Sichuan

Table 3. The top five provinces for LQ and Production for eleven crops, 2008.

Crops The LQ of the Top Five Provinces in Descending Order
(The Average LQ of Five Provinces Are in Parentheses) The Top Five Producers in Descending Order

Cereals Jilin, Tibet, Heilongjiang, Jiangxi, Anhui (1.78) Henan, Shandong, Heilongjiang, Jiangsu, Anhui

Potatoes Qinghai, Chongqing, Guizhou, Gansu, Sichuan (4.9) Sichuan, Chongqing, Guizhou, Gansu,
Inner Mongolia

Oilseeds Qinghai, Hubei, Tibet, Anhui, Henan (3.0) Henan, Shandong, Hubei, Sichuan, Anhui

Beans Heilongjiang, Qinghai, Inner Mongolia, Jilin, Yunnan, (3.5) Heilongjiang, Inner Mongolia, Anhui,
Sichuan, Yunnan

Cotton Xinjiang, Tianjin, Hubei, Shandong, Hebei (4.8) Xinjiang, Shandong, Hebei, Henan, Hubei

Hemp Heilongjiang, Xinjiang, Hunan, Sichuan, Hubei (3.7) Heilongjiang, Hunan, Sichuan, Xinjiang, Hubei

Sugar Guangxi, Yunnan, Hainan, Guangdong, Xinjiang (3.8) Guangxi, Yunnan, Guangdong, Hainan, Xinjiang

Tobacco Yunnan, Guizhou, Fujian, Chongqing, Sichuan (4.7) Yunnan, Guizhou, Henan, Sichuan, Hunan

Vegetables Shanghai, Tianjin, Hebei, Beijing, Shandong (1.4) Shandong, Hebei, Henan, Jiangsu, Sichuan

Fruits Shaanxi, Xinjiang, Hainan, Ningxia, Zhejiang (2.0) Shandong, Henan, Hebei, Shaanxi, Guangdong

Tea Fujian, Zhejiang, Yunnan, Hubei, Sichuan (4.9) Fujian, Yunnan, Zhejiang, Sichuan, Hubei

Note: Chongqing was separated from Sichuan province in 1996.

Table 4. The top five provinces for LQ and production for eleven crops, 2012.

Crops The LQ of the Top Five Provinces Listed in Descending Order
(The Average LQ of Five Provinces Are in Parentheses) The Top Five Producers in Descending Order

Cereals Heilongjiang, Jilin, Tibet, Jiangxi, Inner Mongolia (1.9) Henan, Heilongjiang, Shandong, Jiangsu, Jinlin

Potatoes Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia (4.4) Sichuan, Chongqing, Gansu, Guizhou, Shandong

Oilseeds Qinghai, Hubei, Tibet, Henan, Sichuan (2.7) Henan, Shandong, Hubei, Sichuan, Anhui
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Table 4. Cont.

Crops The LQ of the Top Five Provinces Listed in Descending Order
(The Average LQ of Five Provinces Are in Parentheses) The Top Five Producers in Descending Order

Beans Heilongjiang, Inner Mongolia, Qinghai, Yunnan, Anhui (3.3) Heilongjiang, Inner Mongolia, Yunnan,
Anhui, Sichuan

Cotton Xinjiang, Tianjin, Hubei, Hebei, Anhui (4.7) Xinjiang, Shandong, Hebei, Hubei, Anhui

Hemp Sichuan, Xinjiang, Anhui, Hubei, Chongqing (3.1) Sichuan, Henan, Xinjiang, Anhui, Hubei

Sugar Guangxi, Yunnan, Hainan, Guangdong, Xinjiang (3.9) Guangxi, Yunnan, Guangdong, Xinjiang, Hainan

Tobacco Yunnan, Guizhou, Fujian, Chongqing, Sichuan (4.5) Yunan, Guizhou, Henan, Sichuan, Hunan

Vegetables Tianjin, Shanghai, Hebei, Beijing, Shandong (1.5) Shandong, Hebei, Henan, Jiangsu, Sichuan

Fruits Shaanxi, Hainan, Xinjiang, Ningxia, Beijing (1.9) Shandong, Henan, Hebei, Shaanxi, Guangdong

Tea Fujian, Zhejiang, Yunnan, Hubei, Guizhou (4.8) Fujian, Yunnan, Sichuan, Hubei, Zhejiang

4. Discussion

In this paper, we measure the geographical agglomeration of Chinese planting. Why does
Chinese agricultural agglomeration evolve such a path? What are the evolutionary mechanisms of
agricultural agglomeration in China? There is more in-depth research about the agglomeration of
the manufacturing sector than agriculture in the current literature. Scholars have been debating that
agglomeration might be caused by external economies or economies of scale [7], division of labor or
economies of specialization [10], backward and forward or input–output linkages [9], or innovation
economies [20]. These theories established their models based on constant returns to scale in agriculture
and zero transportation costs [7,21], which is not consistent with the modern, increasingly concentrated,
spatial distribution of agriculture. Thus, it is difficult to explain current agricultural agglomeration
using existing theories.

Agriculture is unique compared to other sectors. For example, agriculture depends on the physical
environment. It is a long process for the physical environment to be altered so as to change the most
appropriate place for a crop, although irrigating a dry but fertile river valley is an exception. However,
changes in the environment are not the mechanism which can explain the rapid change in the pattern
of agricultural distribution in China. This study found that the initial agglomeration of agriculture
was indeed governed by the physical environment, but in the short-term was greatly influenced by the
political environment, policy incentives, and household decision making. The demonstration effect
and government guidance had a profound impact on farmers’ planting decisions. Therefore, a political
economy perspective can provide valuable insights into agricultural agglomeration in China.

The analytical viewpoint of evolutionary economic geography (EEG) has been used to examine
enterprise evolution [22], industrial evolution [23], network evolution [24] and regional evolution [25],
but it lacks in-depth joint analysis among the micro-, meso- and macro-levels. In contrast, political
economic perspectives emphasize macro-level changes in industrial production and distribution
from the microscopic perspective of stakeholder behavior of decision-makers by analyzing the
interaction between politics, policies, and industrial outcomes [26]. In this section, we build a political
economic framework to discuss the evolution process and evolution mechanism of agricultural cluster.
The framework is presented in Figure 6.

Politics is the process of collective decision-making by a variety of groups (or parties).
The aggregation of individual preferences and the maximization of benefits is the basis of collective
decision-making. Choices reflect the group’s interests. Policy is a reflection of the interests of a
national or regional power elite. It is a set of guidelines for action that nations or political parties
establish for their institutions or organizations in order to achieve certain goals or accomplish
tasks. Political institutions mediate the aggregation of individual preferences to shape policy in
the public arena, and policies are the output of preference and power resources mediated by political
institutions [26]. Those policies shape the incentives that establish patterns of industrial distribution,
be they agglomeration or decentralization. These patterns have a feedback effect on preferences.



Sustainability 2017, 9, 313 12 of 19

Being in one system, or another, influences what actors want. Thus, implementing the policies
established by these groups eventually achieves their desired results through path dependence (positive
feedback). The impact of preferences on policy outcomes is refracted by political institutions [26].
Based on this perspective, in this section, the authors construct an analytical framework to explore
the evolutionary mechanism of agricultural agglomeration in China by examining the interests and
objectives, decision-making behavior, path dependency (positive feedback) and geographic effects
involved in agricultural decision-making from the perspective of political economy (Figure 7).
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Figure 7. The Evolution Process of Agricultural Agglomeration Pattern in China.

China’s economic reform is carried out by way of gradual stages under the socialist market
economy. China’s policy-making process is different from that found in Western countries [26]. It can
be understood as an iterative investigation and implementation process. Good policies usually come
from best practices which are identified from various practices observed in the field. These best
practices are tested repeatedly, with continuous learning and adjustment through policy models such
as pilot projects, demonstration sites, special zones or proposed regulations, eventually forming the
applicable (public) policy. Furthermore, just as the traditional approach to policy formulation of
the Chinese Communist Party leadership is from the “point to the surface”, with adjustments for
local conditions (see Heilmann (2008) [27] for more discussion), so are the policy implementation
modalities. The national political hierarchy determines which policy options can be generally adopted.
For the policy option to be tested properly, the leading political decision makers will make it a general
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application (formal) policy. Democratic centralism, the people’s congress system and regional systems
affect the selection process and the policy implementation process by the central government to
some degree.

China’s agricultural and rural policy changed from the “people’s commune system” characterized
by egalitarianism or “the same big pot” to the “household contract responsibility system” originated
in Fengyang County and Feixi County, Anhui Province after reform and opening up, and went
through four stages: (1) Promote and perfect the household contract responsibility system (1978–1984);
(2) Deepen and improve the agricultural product circulation system reform (1985–1997). Therein,
agricultural product marketing system shifts from the state monopoly for purchase and marketing
to the “double track order” (contract order and market order). Meanwhile, adjust and optimize
agricultural structure, and encouraging farmers to develop an agriculture with diversified, high yield,
high quality and high efficiency; (3) Improve the comprehensive agricultural production capacity,
and strengthen the construction of irrigation and water conservancy, cultivated land quality and
ecological environment (1997–2007); (4) Develop modern agriculture with Chinese characteristics and
vigorously encourage and support the contracted land flow to professional investors, family farms
and farmer cooperatives (after 2007). These four phases are consistent with the evolutionary stages of
the agricultural agglomeration and specialization driven by politics, policy and the interaction among
the interests, objectives, decision-making behavior, path dependencies and geographic effects.

Economic actors in agricultural development in China include households, enterprises,
cooperatives, and village leaders among others. These grassroots actors often have good ideas related
to thorny problems. These ideas may be adopted by a few pioneers and if successful may become
models. These models spread rapidly among local neighborhoods, and are gradually paid attention
to by grassroots political actors. They then become local policies. These policies will be identified
by higher-level political operatives and these places will be observed as pilot or demonstration sites.
After extensive trials, the most popular of these policies becomes the county, provincial or even national
policy. Different agricultural policies, implemented at different stages in China’s development, were
all drafted and executed in this way, such as the land contract responsibility system (1978), agricultural
tax reduction, appropriate scale of operation and layout and regional specialization of production.
Earlier (and less successful policies) which had agricultural aspects such as the campaign against the
landlords, the Great Leap Forward and Cultural Revolution did not follow this model [28]. Today,
households (or other actors) choose their planting practices under the direction of agricultural policy
incentives, while also considering natural endowments, local institutions (such as historical tradition
and technical capability) and market prospects. Once a farmer chooses to plant a specific crop, and
obtains benefits, a demonstration effect on the surrounding farmers occurs. The preference of more and
more farmers is consistent with the original farmer, thus a positive feedback loop forms. Under this
mechanism of path-dependence [29], regional agricultural agglomerations appear in the environment.
In this process, the incentive rules are derived from the political process, and the changes in geographic
outcome largely reflect variations in incentives.

4.1. Natural Agglomeration Pattern Are Dominant (1978–1985)

Agriculture is a natural resource dependent industry. Because of a crop’s growth characteristics,
its original production location depends on natural endowments such as climate and soil which leads to
a specific crop or crops being predominant in a local area. For example, the locations where appropriate
arable land was concentrated determined the location of the nine major Chinese commodity grain
areas: the Pearl River Delta Plain, Jianghan Plain, Jianghuai Plain, Taihu Plain, Sanjiang Plain, Dongting
Lake Plain, Poyang Lake Plain, Chengdu Plain and Songnen Plain. The Yellow River Basin, because of
its loose and fertile soil and warm and dry climate with easy access to irrigation water, became the
earliest area where primitive agriculture emerged. Northern China, with its drier climate, developed
dryland farming with wheat, cotton, peanuts and sugar beets being dominant, while southern China
developed paddy field agriculture cultivating rice, rapeseed, sugar-cane and aquaculture.
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Before the major reforms beginning in 1978, China had a highly centralized socialist-planned
economic system. Agricultural production emphasized the basic role of grain, a single crop structure in
which farmers had no individual decision making or operational rights to land. Historical norms and
planting conventions in specific locations determined the initial pattern of agricultural agglomeration.
Since grains were purchased and marketed by the Chinese state in a unified manner, market principles
largely did not operate. This paper does not focus on analyzing this early stage.

After reforms, China implemented a socialist market “household responsibility” economic system,
canceling the unified purchase and sale policy and adjusting the price of agricultural products based on
market demand. The household contract responsibility system made households the basic production
and interest unit in the Chinese rural economy, with independent management and planting decision
rights to their land. Before 1985, Chinese households planted the crops most necessary for adequate
food and clothing, which largely defined the geographical pattern of Chinese crops during this
time period.

4.2. Specialized Villages Emerge (1986–1995)

By 1986, China had basically solved the problem of meeting subsistence level needs for food and
clothing for farmers. Economic behavior changed from survival rationality to economic rationality.
Driven by the goal of benefit maximization, elite entrepreneurial farmers could quickly capture
market information and create a new economic activity. If this economic activity was successful,
the demonstration effect on the surrounding households occurred, leading them to imitate that
approach. Then, professional farmer groups developed and, depending on the local culture, lowered
the technological thresholds for this economic activity. Local political actors often encouraged and
magnified this demonstration effect to foster development of the local economy and increase their
personal achievement, and even more farmers were stimulated to become engaged in this economic
activity. Specialized villages, specialized towns and even highly specialized counties emerged, based
on focusing on a particular agricultural production related activity, for example raising wheat, growing
vegetables, planting and nurturing apple trees for export, etc.

In the autumn of 1992 in Wangmao Village, Zhuji Town, Sheqi County, Henan Province, the
Wenxing Li couple (the economic actors) sought success through specialized agriculture. They made
a decision to cultivate mushrooms, and were very successful. In 1993, the county and town leaders
(the political actors) decided to spread these planting techniques and focus on the crop of mushrooms
throughout the county. They held repeated on-site meetings in Wangmao Village and invited the
“mushroom couple” to describe their experiences. The government’s encouragement stimulated the
“mushroom couple” to teach their methods to other local households. They launched a “midday 5 min
mushrooms report” program on the village broadcasting system, and answered farmers’ questions
about problems with mushroom planting. It was reported that, by the winter of 1993, 1403 households
had started cultivating mushrooms in the county. By 1996, the example of the “mushroom couple”
had led to the creation of 12 specialized villages in the county focused on mushroom production.

Agricultural tax relief, especially the reduction of taxes on special agricultural products,
encouraged farmers to focus on production of specific crops. However, the crops that a village
focused on were determined by natural resources, geographical location, economic base and traditional
practices in that village. The number and size of specialized villages is determined by government
promotion, market capacity, technological diffusion and the macroeconomic environment. Policies to
encourage larger scale operations also incentivized the emergence of specialized villages. For example,
the creation of roving teams of wheat harvesters during this period allowed smaller farmers in the
Northeast to obtain access to costly and technologically sophisticated wheat harvesting combines
which in turn facilitated larger scale farming. Thus, a village could specialize in wheat in a larger
jointly managed field that was suitable for combine harvesting, as opposed to farming small mixed
plots of a variety of crops in close proximity to an individual farmers home as was the case formerly.



Sustainability 2017, 9, 313 15 of 19

Generally speaking, in the process of specialized village development, the leading farmers with
entrepreneurial spirit led the adjustment of the industrial structure of each village, in some cases
changing the dominant industry of the village from agriculture to the processing of agricultural
products, or even to an unrelated industry. For example, under the inspiration of this policy, eastern
regions were encouraged to develop priority and export-oriented industries, thus many eastern
provinces developed many non-farming specialized villages based on their local handicraft industry
or their original collective industry. This greatly accelerated industrialization and urbanization in
eastern provinces, and a large amount of loss of agricultural lands occurred. The abolition of the taxes
on special agricultural products encouraged farmers to plant flowers, tea, fruits and other economic
export crops in the mountainous areas in the southwest of China. These are some of the reasons why
the barycenter of Chinese agriculture shifted toward Southwest China. The trend is more obvious
for non-food crops than for food crops. This coincided with the emergence of the “One Village,
One Product” phenomena of specialized villages and towns in rural China.

4.3. Industrial Clusters Form (1996–2007)

By 1995, the economic performance and demonstration effects of specialized villages resulted in a
preference of households and governments for larger scale operations with respect to land. The State
Council of China approved the suggestion from the Ministry of Agriculture for setting up a mechanism
for the right of collective land contract operation in 1995. For example, multiple rural households
could contract together to operate a larger parcel of land, or land could be leased by one farmer to
another. In 2002, the report of the 16th Congress of the Chinese Communist Party highlighted that
“places can distribute their rights of land contract management in accordance with the principle of
the law, voluntary choice, and compensation, so as to develop larger scale agricultural operations
step by step”. This was also written into the reports of the 17th Congress and the property law. Thus,
limiting households to small scale land operations was to a certain extent broken. With stimulation
from political institutions, land legislation and policies on appropriate scales of operation, the number
of specialized villages rose sharply. By the end of 2010, there were 51,486 specialized villages in the
country [30]. The per capita net income of farmers was 15.56% higher than the national average, and
for farmers focused on the dominant agricultural crop in each province, it was 25.82% higher [30].

Specialized villages can be reproduced to some extent and thus generate region-wide
specialization and agglomeration. The core technology of specialized villages can be spatially diffused,
not only by intra-village example but by inter-village contacts as well. This can be facilitated by
government promotional efforts, geographical proximity, or relationship/kinship ties. At this village
level, the diffusion of the technology follows the standard laws of geographic diffusion; that is, from
point domain diffusion to transport axis diffusion to local surface diffusion to wide area diffusion and
finally “edge area” diffusion to adjoining regions. This process is well described for the diffusion of
capsicum planting in Zhecheng County, Henan Province [31].

With large-scale planting of selected crops, new enterprises and institutions were created, driven
by governments or market profits. Industrial chains developed higher degrees of specialization [32].
Local governments, households, enterprises, universities and research institutions cooperated closely
and aligned themselves with each other [33]. Meanwhile, export oriented enterprises expanded,
so that the sizes of agglomerations further increased. Thus, with the co-function of economies of scale,
economies from division of labor, or economies of specialization, network linkages and innovation
economies, industrial development progressed rapidly (at least until the 2008 global financial crisis)
with path dependence and self-reinforcement [34]. At the same time, these processes were accompanied
by the accumulation of professional knowledge, the creation of independent innovations, and their
spillover through diffusion within short distances [35]. Thus, within the agglomeration region, a culture
of goodwill and an atmosphere of innovation emerged, and agricultural industrial clusters formed,
such as the Shandong Shouguang vegetable industrial cluster.
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4.4. Industrial Cluster Systems Appear (2008–Future)

With the development of agricultural regional specialization and policies promoting land transfer,
each region became eager to identify their own most suitable specialized agriculture. Areas formed
industrial clusters, creating large scale production, achieving a huge competitive advantage and
making it hard for enterprises or regions outside the cluster to compete successfully [36–39].
Accordingly, political actors in non-cluster regions searched for and filled market gaps to produce
different kinds of crops from the original cluster regions [40,41]. In turn, these differentiated crops
form their own cluster-based system with a division of labor and collaboration in the whole region.
An entire system of regional division of labor and agricultural specialization has been formed and is
further spreading.

Thus, it can be seen that the evolution of geographic agglomeration patterns in agriculture is a
process of extensive co-evolution and spatial reconstruction, including the evolution of household or
business organization at the micro level, the evolution of industrial networks at the meso level and the
evolution of regional infrastructure, institutions and spatial patterns at the macro level. The spatial
pattern of agricultural cluster regions is reconstructed based on the evolution of household organization
and industrial networks in rural areas. With the development of the economy and advancement in
technology, the differentiation among farmers’ occupations and their division of labor will become more
and more obvious. Simultaneous specialization and diversification in agriculture is the fundamental
driving force for agricultural cluster regions to spatially evolve. Part-time farmers and traditional
agriculture areas will decline, gradually expanding big farm businesses, specialized production regions
or cluster–based differentiated function among regions will grow. In the special institutional context
of China, governmental promotion and institutional innovation are necessary for the continuation of
the successful evolutionary process described above. National regional agricultural product planning,
both during 2003–2007 and 2008–2015, emphasized concentrated large-scale production, specialized
management and market orientation based on agricultural agglomeration, which will promote further
industrial agglomeration and spatial reconstruction in Chinese agriculture.

Nevertheless, challenges will remain and some will grow. In many coastal areas, highly fertile
soils and specialized areas of rice production, silk production and aquaculture will be squeezed out
by urbanization and industrialization. In particular, growing ownership of cars, spreading of paved
road networks and growing use of rail and air travel will take over prime agricultural lands. In other
areas drought and overdraft of aquifers pose a challenge to established large scale grain production.
Degradation of the land due to erosion, desertification, salinization and over use of chemical pesticides
and fertilizers is also taking place, as is widespread water pollution that has an indirect effect on
production downstream.

5. Conclusions

In the process of China’s rapid industrialization and urbanization, the spatial distribution of
agriculture has undergone great change. Since crops are the largest and most intensive of the two
main components of agriculture (livestock being the other), the spatial distribution of crops largely
determines the spatial layout of agriculture. Therefore, this study quantitatively analyzed the patterns
and the evolution of the geographic clustering of crop production at the provincial level for the
Chinese mainland (excluding Hong Kong, Macao and Taiwan), and reached the following three
main conclusions.

By calculating the barycenter coordinates, the Gini coefficient, spatial autocorrelation and
specialization index for 11 crops over the 1981–2012 period, we found that, different from the
agglomeration of manufacturing with an overall shift toward the south and the east of China, the
agglomeration of crop production moved gradually toward the south and the west, specifically,
from the eastern provinces to the central and western provinces. The advantages of the former
breadbasket in the northeast and Yangtze plain and Pearl River deltas have been gradually declining.
This is related to China’s export-oriented policy of prioritizing industrial development in the eastern
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region, and coincides with rapid urbanization and thus displacement of agriculture from the eastern
coastal provinces.

The spatial concentration and regional specialization of Chinese planting has emerged and the
degree of spatial concentration of Chinese production increased overall. Although the similarity
of crops in adjacent or similar provinces weakened, the degree of the regional specialization and
diversification strengthened. Given China’s unique political and economic system, the agglomeration
pattern of Chinese planting is undergoing the evolutionary path of agglomeration, specialized villages
emerging, industrial clusters forming to industrial cluster systems appearing, which is different
from “the expansion by reclaiming wasteland” in North America on evolution pattern of agricultural
production. In general, the distribution pattern of the initial geographic concentration of agriculture
is determined by natural conditions. The interactions among actors’ preferences in decision-making,
regional systems, and economic policies together determined the current outcome, namely the
evolution of an agglomeration pattern of Chinese agriculture.

This paper’s analytical framework examined the interests and objectives, decision-making
behavior, path dependency (positive feedback) and geographic effects involved in agricultural
decision-making in order to analyze the process behind its evolution. The decision-making behavior
of the actors and the preferences of institutions were consistent with the incentives that produced the
macroscopic outcome. The interactions between them determined whether a pattern of geographical
agglomeration or the dispersion occurred in Chinese agriculture, and drove the evolutionary process
along the path of agglomeration, creating specialized villages, agricultural clusters, and an industrial
cluster system. Environment factors have different impacts on the pattern of agricultural agglomeration
and specialization, such as rapid urbanization and industrialization have had negative effects due
to decreasing the agricultural acreage, while national policies on tax burden relief have had positive
impacts. Furthermore, globalization would result in mixed effects. With the penetration of high-tech
agriculture, the natural constraints on agricultural production are being reduced. With the development
of modern suburban agriculture, the dependency of urban areas on rural districts has gradually
weakened. In the evolution of agriculture from natural agglomeration to agricultural production
systems, the role of natural agglomeration has diminished while the role of social gathering has
gradually increased. The processes of technological innovation and institutional innovation have also
accelerated, which also accelerates the evolution of agricultural agglomeration patterns. Therefore,
for each stage of agricultural agglomeration development, growth potential should be realized
relatively rapidly. If China can continue to identify the most appropriate policies and encourage
the best behavioral decision-making by its economic and political actors, the regional industry should
continue to develop, resulting in optimal geographic outcomes.
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