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Abstract: Understanding the manifestations and underlying drivers of agricultural land use
change in China is of great importance for both domestic and global food security. However,
little is known about the holistic pattern of agricultural land use change across China, espe-
cially from the perspective of intensity since the evidence has been gathered mainly through
case studies at local levels. This study conducts a systemic review of agricultural land use
change and its underlying drivers in China by aggregating 169 relevant case studies from 123
publications. The cases related to intensification and disintensification, which are the two
types of agricultural land use change, are generally equal, accounting for 50% of the total
number of cases. Intensification and disintensification can be further divided into the same
three categories: expansion/contraction of agricultural land, changes in agricultural land use
activities and changes in land management intensity. Demographic, economic, technological,
and institutional drivers, together with location factors, are frequently noted as significant
underlying drivers, while sociocultural drivers and farm(er) characteristics are less frequently
recognized. Finally, three major land use change trajectories are summarized mainly con-
cerning rising labor costs and the concomitant increase in off-farm employment, the ecologi-
cal improvement policy, and advances in agricultural technology.
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1 Introduction

Agricultural land is one of the major land use types worldwide, with its main functions in-
cluding food production, recreation services provision, and agricultural civilization preser-
vation (Carpentier et al., 2015; Kennedy et al., 2016; Folberth et al., 2020). Agricultural
land use change can have significant impacts on food security, ecosystem stability and land-
scape security (Fezzi et al., 2015; Taylor et al., 2016; Zeng et al., 2018), and its manifesta-
tions and underlying drivers have attracted widespread attention from scientists around the

Received: 2020-09-22  Accepted: 2021-03-09
Foundation: National Key Research and Development Program of China, No.2017YFE0104600; National Natural Science
Foundation of China, N0.41930757
“Corresponding author: Wang Xue (1989-), PhD and Associate Professor, specialized in land use change.
E-mail: wangxue@jigsnrr.ac.cn

www.geogsci.com  www.springer.com/journal/11442



WANG Xue et al.: China’s agricultural land use change and its underlying drivers: A literature review 1223

world (Karelakis and Tsantopoulos, 2017; Meyfroidt et al., 2018; Lai et al., 2020).

China has always faced a great challenge in feeding a continuously growing population
(Piao et al., 2010; Cui et al., 2018). Agricultural land use change in China can not only af-
fect its own food production but also even have an impact on global food security (Jiang et
al., 2013). Since the implementation of the reform and opening up policy and the household
contract responsibility system in 1978, China has experienced rapid economic growth and
dramatic changes in agricultural land use (Lu et al., 2019; Xu et al., 2020). Small house-
holds have become the basic unit of agricultural land use (Cui et al., 2018). Although in re-
cent years, the Chinese government has begun to promote the system of ‘Trifurcation of
Land Rights’ and to encourage the transfer of management rights of agricultural land, and as
a result, a large number of new types of agricultural business entities have emerged, the
dominant position of the small household in agricultural land use in China remains un-
changed (Lai ef al., 2020). Their agricultural land use behavior is affected by many external
factors, including economic growth, population density, urbanization, relevant policies and
local conditions (Qin and Zhang, 2016; Li and Li, 2017). In addition, the characteristics of
the households, such as farmland size and the age and education level of the head of house-
hold, may also impact land use decisions of the household and ultimately affect agricultural
land use (Su et al., 2016; Yan et al., 2016b; Xu et al., 2017; Xia et al., 2020).

Most studies on agricultural land use change and its driving factors in China have been
conducted at the regional or local scale (Yan et al., 2016b; Wang et al., 2017b; Xia et al.,
2020), as it is difficult to characterize changes in global agricultural land use in this country
with its large area and rich diversity. Several studies have attempted to portray the national
changes in agricultural land use, but they do not address the underlying drivers (Liu et al.,
2014; Song and Liu, 2016). Studies have also been conducted to develop a single indicator
or an integrated indicator to analyze changes in agricultural land use and its drivers at large
scales (Wang et al., 2014; Xie and Liu, 2015), but it is difficult to make targeted and practi-
cal policy recommendations based on results from the use of comprehensive indicators. In
comparison, systematic analysis can synthesize a number of case studies to portray the na-
tional picture and at the same time depict spatial details that can help recommend overarch-
ing and regionally differentiated land use policies (van Vliet ef al., 2015). However, no study
has reviewed the change in agricultural land use and its driving forces in China, especially in
terms of intensity. In addition, the relevant case studies are published partly in Chinese and
partly in English, which makes aggregate research more difficult.

Against this background, the present study uses systematic analysis to aggregate relevant
case studies at the subnational level, taking into account publications in English and in Chi-
nese, and gives a systemic presentation of case studies on agricultural land use change and
its underlying drivers in China. Two types of agricultural land use change are distinguished,
intensification and disintensification, both containing three aspects: expansion/contraction of
agricultural land, changes in agricultural land use activity and changes in land management
intensity. We also identify three major trajectories of agricultural land use change according
to the combinations of manifestations and the underlying drivers associated with them. This
study is important for not only providing a sketch of agricultural land use change in China
but also contributing to future research on agricultural land use in China. In addition, it is
beneficial in that it provides a reference for similar studies in the world.
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2 Materials and methods
2.1 Research framework

Based on van Vliet et al.’s research (2015), changes in agricultural land use can be divided
into two types: intensification and disintensification, representing opposite change directions.
Intensification includes increase in agricultural land area and changes towards more inten-
sive land use and land management practices, while disintensification includes decrease in
agricultural land area and changes toward more extensive land use and land management
practices. The above two manifestations are further divided into three categories (Figure 1):
expansion/contraction of agricultural land, changes in agricultural land use activities (for
example changes in crop choices), and changes in land management intensity (for example
fertilizer or machinery application). Underlying drivers are grouped into seven categories:
demographic, economic, sociocultural, technological, and institutional drivers, together with
location factors and farm(er) characteristics, based on previous studies (van Vliet et al., 2015;
Su et al., 2016). Each category contains several subcategories (Figure 1). Here, farm(er)
characteristics are treated as a separate category, as households are the primary unit of agr-
icultural land use in China, and the characteristics of farmers and their farms play significant
roles in agricultural land use change. As distinct from this category, demographic and eco-
nomic drivers mainly represent external factors rather than the corresponding characteristics

Intensification Disintensification

Expansion of agricultural land
-Increase in the area of agricultural land

Contraction of agricultural land
-Decrease in the area of agricultural
land, including land abandonment

Changes in agricultural land use activities
-Changes in grain crops to cash crops
-Changes in grain crops to intensive gardening

Changes in agricultural land use activities
-Changes in double cropping to single
cropping

-Changes in crops to trees or orchards
-Diversification

-Specilization

Increase in land management intensity
-Adoption of new technology
-Increases in fertilizer or machinery input

! !

Decrease in land management intensity
-Decreases in fertilizer or machinery input
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Figure 1 Framework of agricultural land use change and the underlying drivers
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of farmers.
2.2 Case study collection

Peer-reviewed publications in Web of Science were major sources of case studies on agri-
cultural land use change and its driving factors, and a systematic analysis was applied to
comprehensively synthesize findings from a diverse set of publications. Publications in Eng-
lish or in Chinese with English abstracts and keywords were both considered. The search for
publications (Topic=(land + use + change + agricultur*) OR (land + intensification) OR
(land + abandonment) AND Topic=Chin*; Timespan=1978-2017; Search=English OR Chi-
nese) yielded 2829 potentially relevant publications. The sources of the publications were
limited to the databases of the Science Citation Index —Expanded (SCI-Expanded), Social
Science Citation Index (SSCI), and Chinese Science Citation Database (CSCD) to ensure
quality. This study focuses on the changes in agricultural land use after the implementation
of the reform and opening up policy and the household contract responsibility system;
therefore, the starting point of the timespan was set to 1978, which was the year when the
above policies began to be implemented.

A total of 56 publications were selected after reading the abstract of the potential publica-
tions, which covered case studies since 1978 on agricultural land use change and its driving
factors at regional scales in China. Specifically, we excluded publications describing agri-
cultural land use at a certain time point and those only considering direct drivers, such as the
transfer between different land use types. Then, the selected publications were read carefully
and thoroughly, and a snowball search procedure was conducted to hunt for eligible studies
from their references and citations; this yielded another 67 publications. Therefore, a total of
123 publications were included in this study.

Next, 169 cases were identified and coded from the 123 publications. Here, a case refers
to a combination of the agricultural land use change type (intensification or disintensifica-
tion) and the separate study area within one publication. Cases were treated individually
when in one publication with different study areas and unique descriptions. Cases were also
considered different if they were located in the same study area but used different datasets or
methodologies from different publications. A record of a case included a general description
of the case study area, the study period, the data source, the performance of land use change,
and the underlying drivers. When searching for drivers, the full text of the publications was
read, and we recorded the indicators that had a significant impact based on the quantitative
analysis and those that played a significant role based on the qualitative analysis of the au-
thors where no statistical analysis was applied. We assumed the authors interpreted the actu-
al land use changes and their causes. Finally, based on the descriptions in the article, case
studies were grouped into several major trajectories of land use change, and the trajectories
were mainly referred to as the changing trends of agricultural land use summarized by Lai et
al. (2020), Li and Wang (2003) and Wang et al. (2020).

3 Results

3.1 Case study overview and representativeness

The number of publications has been on a generally upward trend over the past 40 years
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(Figure 2a). More than two-thirds of the publications were published during 2010-2017, and
just under one-third were published before 2010. At the same time, after 2010, scholars fo-
cused on the international exchange of research in China. The total number of publications
in English during 2010-2017 was 4.3 times the total before 2010, while the ratio of the two
totals of Chinese publications during 2010-2017 and before 2010 was only 1.5. The size of
the study area ranges between 0.67 km® and 4,270,000 kmz, with a median value of 8074.30
km”. Approximately 80% of the case studies had study areas larger than 5000 km?, while
approximately 10% of them had study areas smaller than 100 km* (Figure 2b).
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Figure 2 Changes in the number of publications over time (a) and the number of case studies grouped by study
area size (b)

Spatial and statistical data were the most common data sources utilized, followed by sur-
vey/interview data, while other data were less commonly applied in case studies. Data
sources are often used in different combinations, with the most common combination being
that of spatial and statistical data, followed by a combination of survey/interview and statis-
tical data (Figure 3).

20.12% = Spatial data & statistical data
Survey/interview only
» Spatial data only
13.02% Statistical data only
13.02% u Survey/interview & statistical data
21.30% Other types

Figure 3 Proportions of different case study groups, categorized by data sources

Case studies were unevenly distributed across China, and their spatial pattern followed
that of agricultural land (Figure 4 and Table 1). Approximately 1/2 (47.93%) of the case
studies were concentrated in three agricultural regions, i.e., the YRR, the HHH and the LPR,
whose proportions of agricultural land equaled 44.27%, slightly lower than the former figure.
In comparison, 52.07% of the case studies were located in the other six agricultural regions,
with a slightly higher proportion of 55.73% in terms of agricultural land. Specifically, the
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proportions of case studies and agricultural land in the YRR, the HHH, the IMR, the SER
and the TPR were similar. However, in the LPR and the GXR, the proportions of case stud-
ies were higher than those of agricultural land, indicating that these two regions are hot spots
for case studies. In contrast, the proportions of case studies in the NER and the SWR were
much lower than those of agricultural land. However, there was still a strong interest in the

disintensification of agricultural land in a particular region, as evidenced by the concentra-
tion of relevant cases in Chongqing city of the SWR. In general, the cases were relatively
widely distributed and broadly reflected in changes in agricultural land use in China.

Intensification
4 Disintensification

[ Farmland

[ Outline of agricultural zone '

L1 Outline of province 0 500 km O
[

Figure 4 Locations of the case studies and their types of agricultural land use change

(Note: Geometric centers of the study areas are presented for case studies. YRR, the Middle-Lower Reaches of the
Yangtze River Region; HHH, the Huang-Huai-Hai Region; GXR, the Gansu-Xinjiang Region; LPR, the Loess
Plateau Region; SWR, the Southwest China Region; SER, the Southeast China Region; NER, the Northeast China

Region; IMR, the Inner Mongolia-Great Wall Region; TPR, the Qinghai-Tibet Plateau Region.)

Table 1 Proportions of case studies and agricultural land in nine agricultural regions

Proportion of case studies (%)

Region Proportion of agricultural land (%)
Int Dis Total
YRR 7.69 10.06 17.75 18.65
HHH 7.69 8.88 16.57 16.89
GXR 11.24 4.14 15.38 6.09
LPR 6.51 7.10 13.61 8.73
SWR 2.37 8.88 11.24 16.57
SER 6.51 2.37 8.88 6.31
NER 5.92 1.78 7.69 17.62
IMR 1.78 4.14 5.92 8.39
TPR 0.59 2.37 2.96 0.76
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3.2 Agricultural land use change and its underlying drivers

The numbers of case studies on two types of agricultural land use change were similar, as 85
of the 169 case studies related to intensification and 84 of them related to disintensification
(Figure 5). Notably, there were 38 publications that contained case studies on both types of
agricultural land use change. With respect to underlying drivers, the most frequently men-
tioned ones include economic and institutional drivers, and also location factors. In addition,
the relative importance values of the above three drivers for both intensification and disin-
tensification were generally equal and approximately higher than 50%. In comparison, de-
mographic and technological drivers, together with farm(er) characteristics and sociocultural
drivers appeared less frequently. Among them, demographic drivers were spotted in 38% of
the intensification cases and 29% of the disintensification cases. Technological drivers were
more frequently mentioned in cases related to intensification, as they occurred in 38% of the
intensification cases and only 7% of the disintensification cases. In contrast, farm(er) char-
acteristics were more frequently recognized in cases related to disintensification, yet they
occurred in 19% of the disintensification cases and only 11% of the intensification cases.
Sociocultural drivers were the least noted drivers, appearing in only 8% and 7% of the in-
tensification and disintensification cases, respectively.

Demographic
drivers (56)

Economic drivers

(113)
chiocultural
Intensification (85) drivers (13) Disintensification (84)
-Expansion of agricultural -Contraction of agricultural
land (43) . land (71)
-Changes in agricultural 1:;:_;’}’“010%"3‘1 -Changes in agricultural
land use activities (50) vers (38) land use activities (14)
-Increase in land -Decrease in land
management intensity (22 management intensity (1
i ty 22) Institutional = ¥y
drivers (95)
Location
factors (95)
Farm(er)
characteristics
(25)

Figure 5 Underlying drivers and their impacts on agricultural land use change

(Note: With respect to manifestations of agricultural land change, the number in the parentheses refers to the
number of the case studies reported. In terms of underlying drivers, the number in the parentheses refers to the
frequency with which a driver is related to a manifestation of change, and the width of the line is drawn propor-
tional to this number.)

The main manifestations of agricultural land intensification were changes in agricultural
land use activities and expansion of agricultural land, and their occurrence frequencies were
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50 and 43, respectively. In comparison, the number of cases related to increases in land
management intensity was relatively small, at 22. In addition, the cases related to increases
in land management intensity were usually also related to changes in agricultural land use
activities, and there were 14 of these cases, which was higher than the number of cases re-
porting both changes in agricultural land use activities and the expansion of agricultural land
at 12. From the perspective of spatial distribution (Figure 6a), cases that reported expansions
of agricultural land were mainly concentrated in the GXR and the NER. In contrast, cases
that reported changes in agricultural land use activities, with the main manifestations being
conversion of food crops to cash crops or intensive gardening (Sjogersten et al., 2013; Yin et
al., 2014; Su et al., 2016; Zhou et al., 2017), were predominantly located in the HHH, the
YRR, the LPR and the SER. Cases that reported an increase in land management intensity,
mainly manifested by the adoption of more fertilizer or advanced machinery, were also
mainly located in the above four regions. Moreover, the NER was another area with a con-
centration of cases reporting changes in agricultural land use activities, with the main mani-
festation being the expansion of paddy fields (Yan et al., 2016a; Lu et al., 2017).

Intensification of agricultural land is typically a result of multiple underlying drivers
(Figure 7a). Among the seven underlying drivers, economic and institutional drivers were
mentioned more often, followed by location factors, demographic drivers and technological
drivers, whereas farm(er) characteristics and sociocultural drivers were reported in few cases.
The situation was different when considering the three manifestations. Specifically, demo-
graphic, institutional, economic, and technological drivers, together with location factors
were all frequently reported in cases concerning agricultural land expansion, accounting for
more than 40% of the related cases. Economic and institutional drivers, together with loca-
tion factors were also the drivers most frequently mentioned in cases related to changes in
agricultural land use activities, with a frequency of occurrence above 50% of the total num-
ber of related cases. In terms of the increase in land management intensity, economic drivers
and institutional drivers, together with technological drivers, were the most frequently re-
ported in cases, and their occurrence frequency was over 60% of the total number of cases.
Detailed information describing the relations between agricultural land use change and the
underlying drivers can be found in Table 2.

The disintensification of agricultural land was mostly displayed by agricultural land
shrinkage, mainly including land abandonment and the return of agricultural land to for-
est/grassland, whose frequency of occurrence equaled 71. Changes in agricultural land use
activities, mainly those involving the switch from double cropping to single cropping in one
year, had a frequency of occurrence of 14. Only one case related to an increase in land
management intensity. Notably, the majority of the cases reported only one manifestation
rather than two or more manifestations (Figure 7b). Spatially, more than 70% of the cases
were related to disintensification, and approximately 2/3 (68%) of the cases were related to
the shrinkage of agricultural land concentrated in the YRR, the HHH, the SWR and the LPR
(Figure 6b). For cases concerning changes in agricultural land use activities, the HHH, the
YRR and the TPR were the three main regions where the changes were concentrated. The
only case that reported a decrease in land management intensity was located in the YRR,
where land inputs were reduced on the marginal lands in Xianning city of Hubei Province
(Liu and Huang, 2014).
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Figure 6 Locations of the case studies for three categories of intensification (a) and disintensification (b) of
agricultural land

(Note: The geometric centers are presented for case studies with multiple areas or large areas.)
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Approximately 80% of the cases related to disintensification reported two or more under-
lying drivers, and 50% of these cases were caused by no less than three underlying drivers.
Specifically, economic drivers, location factors and institutional drivers were more fre-
quently mentioned than the other drivers, and they often simultaneously affected disintensi-
fication, especially in terms of agricultural land contraction (Figure 7b and Table 2). How-
ever, for changes in agricultural land use activities, the situation was different, with the most
important ones being economic drivers and location factors. In addition, farm(er) character-
istics were also important drivers influencing agricultural land use activities, which were
reported in six (or 43%) of the related cases. Here, the analysis of the underlying drivers of
the decrease in land management intensity was not included because the number of cases
was too small.

(@) 12 14

Economic ) Farm(er) )
e G9 i

[E :

Economic
drivers (59)

L A A Tf

Figure 7 Manifestations and underlying drivers of intensification (a) and disintensification (b) of agricultural
land

(Note: With respect to manifestations of intensification/disintensification, the number in the parentheses refers to
the number of the case studies reported. In terms of underlying drivers, the number in the parentheses refers to the
frequency of a driver that is related to a manifestation of change, and the width of the line is drawn proportional to
this number. The number on the arrow refers to the cooccurrence frequency of manifestations or underlying driv-
ers within one case. Here, only drivers or cooccurrences that were reported in no less than 5% of the cases are
shown.)
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3.3 Major trajectories of agricultural land use change

According to the previous analysis, agricultural land use change is often influenced by mul-
tiple underlying drivers, and the contributions of different underlying drivers differ. At the
same time, the same underlying driver often plays a role in different manifestations, and the
direction of this driver action may also differ. By integrating the manifestations of intensifi-
cation/disintensification of agricultural land and the related underlying drivers, we identified
three dominant trajectories of agricultural land use change that spread across China. These
trajectories were the simultaneous appearance of the intensive use of high-productivity ag-
ricultural land and the extensive use of low-productivity agricultural land due to rising labor
costs and the concomitant increase in off-farm employment across China, the return of slop-
ing agricultural land to forest or grassland together with diverse changes in agricultural land
use activities related to ecological improvement policy in mountainous areas of China, and
the spatial shift in agricultural land characterized by the expansion of agricultural land due
to regional population growth and agricultural techniques improvement in Northwest and
Northeast China.

The combination of intensive and extensive use of agricultural land is relatively wide-
spread in China and can be attributed mainly to the rise in labor prices and the concomitant
increase in off-farm employment. With rapid economic development and urbanization, Chi-
na is also undergoing a transformation of rural to urban dual structure, represented by these
rising labor prices and large amounts of off-farm employment opportunities offered by sec-
ondary and tertiary industries. Rising labor prices lead to higher costs of agricultural pro-
duction, and to obtain higher profits, some farmers may choose to shift their land use be-
havior to more profitable cash or horticultural crops and to increase their labor or capital
inputs. This occurred more often on the plains or on mountainous agricultural land with high
productivity than on other lands (Xu et al., 2007; Zhai and Liu, 2009; Liu et al., 2012; Yu et
al., 2017). Changes in the dietary patterns of urban dwellers have facilitated this shift and
have led to a greater concentration of cases that note the conversion of agricultural land to
intensive horticulture in suburban areas (Liu et al., 2012; Song et al., 2017). In contrast,
some other farmers have opted for off-farm employment, which tends to result in the exten-
sive use of abandoned agricultural land due to labor shortages. This mainly occurred in
mountainous areas or on less-favored land plots with poor soils and small areas and under
poor irrigation conditions in plain areas (Xin and Li, 2009; Hua et al., 2013; Wang et al.,
2016; Zhao and Li, 2016). Thus, the coexistence of intensive and extensive use of agricul-
tural land can be identified at both large and small scales in China.

Ecological improvement policies, including the Sloping Land Conversion Program
(SLCP), the Natural Forest Protection (NFP) policy and the Return Land to Lake (RLL)
policy, were other essential driving factors of agricultural land use change, which led to the
conversion of sloping cultivated land to forest, grassland or wetland (Liu et al., 2007; Li et
al., 2012; Yin et al., 2014). Notably, the SLCP is regarded as the largest payment program
for ecosystem services not only in China but also in the developing world (Yin et al., 2014).
A total of 25 provincial-level administrative regions and 1897 county-level administrative
units are involved in the SLCP in China, and more than 1.48 million ha of sloping arable
land has been returned to forest or grassland, with a total investment of approximately 534
billion yuan (Office of SLCP, 2018; SFC, 2018). The SLCP not only directly reduces farm-
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land area but also accelerates the out-migration of rural labors to off-farm sectors. Thus, the
use of the remaining limited arable land tended to become diversified. Some farmers opted
for disintensification, such as land abandonment or leasing out their land (Hageback et al.,
2005; Hao et al., 2015; Wang et al., 2017a). At the same time, another group of farmers
opted for intensification, shifting to cash crops and simultaneously increasing production
expenditures to offset the negative impact of the SLCP program on the income of household
(Yin et al., 2014; Wang et al., 2017a). Overall, given the transformation of the urban-rural
dual structure, the SLCP has promoted diversification of agricultural land use in mountain-
ous areas, resulting in a more diverse pattern of farmland use than that prior to the program
(Bai et al., 2015; Wang et al., 2017a).

The expansion of agricultural land occurred mainly in the GXR and the NER. Of the
types of expansion, oasis expansion, originating from grassland, desert and alkaline land,
was the primary manifestation in the GXR, whereas the main manifestation in the NER is
paddy field expansion, originating from grassland, wetland, and dry land (Tang et al., 2011;
Yan et al., 2016a; Maieryemu et al., 2017; Zhou et al., 2017). The increase in regional pop-
ulation has led to an increased demand for arable land, especially from the large number of
in-migrants as new agricultural operators and their demand for continuous large-scale culti-
vation, which has been the main driver of expansion (Cheng et al., 2005; Zhu and Li, 2011;
Zhang et al., 2015). In addition, agricultural technological improvements, especially the ad-
vancement of irrigation technology, the improvement in seed technology, and the promotion
of agricultural machinery, have effectively increased the feasibility of land expansion (Chen
et al., 2010; Zhang et al., 2015; Yan et al., 2016a). In comparison with the GXR and the
NER, in other regions of China where reserve arable land resources are abundant, there is
little room for agricultural land expansion. The agricultural land around cities has even been
largely occupied by construction land, a phenomenon that is particularly evident in the east-
ern coastal regions and has spread significantly to the central and western regions in recent
years (Wang, 2020). Thus, taking into account the decreasing amount of arable land in
mountainous areas due to rising labor prices and the SLCP program, the center of gravity of
China’s agricultural land is shifting northwards.

4 Discussion

4.1 Comparison with agricultural land use change and its underlying drivers in
Europe

The economic development of Europe occurred much earlier than that of China, and the
processes of agricultural land use change that have occurred in Europe may be occurring or
about to occur in China (Li and Li, 2017). Therefore, it is important to compare the agricul-
tural land use change and its underlying drivers in China and Europe, which may help find
the research gaps and make recommendations for future research in China.

As mentioned above, van Vliet et al. (2015) has synthesized agricultural land use change
and its underlying drivers across Europe. A comparison of van Vliet ef al.’s (2015) study and
our study reveals that case studies in Europe focus more on the disintensification of agricul-
tural land, while Chinese case studies focus on both intensification and disintensification, as
the number of cases in both areas are similar. In terms of the specific manifestations of ag-
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ricultural land use, only three, not five, categories of manifestation were used in the present
study to summarize agricultural land use change across China more concisely and explicitly.
Specifically, in the present study, the category named change in agricultural land use activi-
ties covered three categories, including change in landscape elements, change in agricultural
land use activity and specialization/diversification, as noted in van Vliet et al. (2015). Most
Chinese cases focused on the expansion/contraction of agricultural land and changes in ag-
ricultural land use activities. Fewer cases related to increases in land management intensity,
and only one case related to decreases in land management. This scenario may have been
because the increase or decrease in inputs can related to the phenomenon of changes in ag-
ricultural land use activities, such as the conversion of food crops to cash crops or intensive
gardening, land abandonment, and the switch from double cropping to single cropping in
one year. In addition, a decrease in land management intensity may have been overlooked in
the context of China’s continuous increase in total grain production (Zuo et al., 2018; Huang
et al., 2020).

The major underlying drivers grouped in this study were similar to those in Europe, alt-
hough there were differences in the specific contents of some drivers or their frequencies of
occurrence. Specifically, the role and importance of technological, institutional, and soci-
ocultural drivers to intensification and disintensification of agricultural land were similar in
both studies. However, in comparison with the case in Europe, where demographic and
economic drivers were usually used to explain disintensification of agricultural land, the
cases in present study showed the importance of these two drivers to both intensification and
disintensification of agricultural land in China. As mentioned above, regional population
growth mainly contributed to the expansion of agricultural land in western and eastern China,
while off-farm employment and market prices were frequently cited to explain changes from
food crops to cash crops or intensive gardening and increases in land management intensity
(Xu et al., 2007; Zhai and Liu, 2009; Dong et al., 2011; Zhang et al., 2015). In addition,
although location factors play important roles in both intensification and disintensification
of agricultural land in both China and Europe, there were more studies on location factors in
Chinese case studies. Typically, natural hazards were more frequently mentioned in China
(Table 2), as one of the world’s most natural disaster-prone countries (He et al., 2016; Yan
et al., 2016b; Wang et al., 2017a). Additionally, in comparison to European case studies,
Chinese case studies focused less attention on farm(er) characteristics, and the specific con-
tents were also different, as age and household economics were mostly noted, leading to
diverging land trajectories in Chinese case studies (Tian et al., 2015; Yan et al., 2016b;
Wang et al., 2017b). The reason for this divergence may have been that although many
studies have used household data for agricultural land use analysis, a greater proportion of
them have used one year’s data to explain the causes of agricultural land use variation
among farmers rather than having used change, and studies more often used quantifiable
information on farm(er) characteristics and tended to avoid information that was difficult to
quantify (Xu et al., 2014; Chen et al., 2015; Hao et al., 2015; Hua et al., 2016). In addition,
few cases related to motivations for farming, attitudes, and succession, i.e., the frequently
mentioned farm(er) characteristics in the case studies in Europe (Sang et al., 2007; Hao and
Ma, 2014).
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4.2 Recommendations for future research on agricultural land use change and its
underlying drivers in China

Based on the results of the present study and their comparison with the results of van Vliet et
al. (2015), we propose recommendations for future research on agricultural land use change
and its underlying drivers in China. We recommend that while continuing research on re-
gional differences in changes in agricultural land intensification and on trends in arable land
expansion and its drivers in areas with abundant reserve arable land resources, emphasis
should also be placed on the following topics: changes in land management intensity, espe-
cially the input side; in-depth exploration of the impact of farm(er) characteristics on agri-
cultural land use change; changes in land use intensity due to the changes in agricultural
operators, and construction of a research paradigm combining theoretical and empirical
research on changes in land use intensity.

Future research is recommended to complement the research on changes in land man-
agement intensity, which has not been given as much attention as the other two manifesta-
tions, i.e., expansion/contraction of agricultural land and changes in land use activities, in
existing case studies. Notably, almost no research has focused on the decreases in land
management intensity. There are many cases of land abandonment and seasonal abandon-
ment (the switch from double cropping to single cropping in one year), and their impacts on
food supply have been quantified (Wang et al., 2015; Li, 2017; Jiang et al., 2019). However,
land abandonment is an extreme sign of extensive land use. Decreases in land management
intensity during the process of extensive land use (often manifested as a decrease in capital
and labor input) also significantly affect the output of arable land, which may cause more
serious threats to food security than land abandonment (Li and Wang, 2003). However, due
to low data availability, existing studies have conducted such research mostly at a national
scale and have found decreasing trends in labor, seed, chemical and pesticide input in food
production (Liu and Li, 2006; Chen et al., 2009). Where are these changes mainly concen-
trated? What are the driving mechanisms? The answers to these questions require more case
studies. In addition, increases in land management intensity, for example chemical fertilizers,
are often accompanied by changes in agricultural land use activities, but minimal research
has been focused on increases in land management intensity. Although the addition of
chemical inputs has increased output to a certain extent, the environmental damage and land
quality degradation caused by these chemicals are also severe and have attracted widespread
attention (MAC, 2014; Zuo et al., 2018). Thus, future research should also focus on in-
creases in land management intensity, especially the causes of changes in chemical inputs, to
help optimize farmland management measures. We also must note that in case studies on
changes in land management intensity, detailed household survey data, including in-
put-output data, may be the most appropriate data source (He et al., 2014).

An in-depth exploration of the impact of farm(er) characteristics on agricultural land use
change is another recommendation for future case studies in China. Farm(er) characteristics
are advantageous for explaining agricultural land use changes, especially in explaining dif-
ferent manifestations of agricultural land use changes from the same causes (Hageback et al.,
2005; Wang et al., 2017a). However, as revealed in the present study, farm(er) characteris-
tics are the second least frequently mentioned drivers in existing cases, only more than so-
ciocultural drivers. As noted earlier, many studies have only used one year of household data
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to analyze the impact of farm(er) characteristics on the differences in agricultural land use
(Xu et al., 2014; Chen et al., 2015). This approach is not consistent with the changes in ag-
ricultural land use that the present study focuses on, and therefore, those studies were not
included as case studies, limiting the frequency with which farm(er) characteristics appear in
the cases. In the future, it is necessary to examine farm(er) characteristics more deeply, es-
pecially those that are difficult to quantify, such as motivation for farming, attitude, and
succession, which will affect changes in agricultural land use. We recommend carrying out
follow-up household surveys and using multiyear data to analyze the influence of farm(er)
characteristics on agricultural land use change more scientifically and extensively. When
restricted by conditions, one-year household data should also be combined with remote
sensing data or theoretical models to more accurately determine the contribution of farm(er)
characteristics to agricultural land use change (Su et al., 2016; Yan et al., 2016b).

In addition, future research should also pay attention to the changes in agricultural opera-
tors and the corresponding changes in land use intensity. After the implementation of the
‘Trifurcation of Land Rights’ system and the transfer of management rights of agricultural
land in China, small households that have been dominant since 1978 are being replaced by
new types of agricultural business entities, such as large-scale households, large farms, co-
operatives, and agricultural enterprises. Although the small-scale operation of small house-
holds has not completely changed, the large-scale operation of agricultural land by new
types of agricultural business entities will become a trend in the future (Lai et al., 2020).
Compared with small households, large-scale arable land management by the new types of
agricultural business entities is likely to result in changes in land use intensity (Wu et al.,
2018). Only a few case studies have analyzed the impact of farm size and its approximate
indicator, land fragmentation, on changes in agricultural land use (Tian et a/., 2010; Xin and
Wang, 2014). Are there differences in land use intensity before and after operation scaling in
the same land plot? What are the influencing factors? Relevant research has only been con-
ducted in recent years (Sheng et al., 2019). In the future, more attention should be paid to
clarifying the changes in regional land use intensity resulting from arable land transfer and
large-scale operations and their influencing factors. These studies are meaningful in that
they provide suggestions for high and stable production and sustainable use of large-scale
arable land.

Considering the deficiencies of the method in case studies, there is an urgent need to con-
struct a research paradigm combining theoretical and empirical research. The present study
reveals that the change of agricultural land use in China is the outcome of multiple underly-
ing drivers. However, most of the cases only used statistical or qualitative analysis to detect
the underlying drivers, there was some arbitrariness in the relevant indicators chosen, and
the indicators of similar cases were partly different. Although these cases revealed the in-
fluencing factors of land use change, the results may not be reliable due to a lack of theoret-
ical support (Zhang et al., 2014; Yan et al., 2016b). In the future, we should focus on the
construction of a research paradigm for agricultural land use change, combining theoretical
and empirical analyses, as well as on the construction of a driving force factor database (Su
et al., 2016). These efforts could help analyze the causes of agricultural land use change
more comprehensively and systematically by accurately revealing the key drivers and their
mechanisms (Xin and Wang, 2014; Fezzi et al., 2015; Yan et al., 2016b). Thus, in compari-
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son to other approaches, this approach will allow more rational and optimal agricultural land
use policy recommendations be given.

5 Conclusion

This study uses systematic analysis to obtain a general overview of agricultural land use
change and its underlying drivers after the initiation of the reform and opening up policy in
1978 in China. The analysis is based on the aggregation of evidence from 169 case studies
from 123 publications during 1978-2017. Intensification and disintensification are two types
of agricultural land use change, both containing three categories: expansion/contraction of
agricultural land, changes in agricultural land use activities and changes in land management
intensity. Five categories of underlying drivers, including demographic, economic, techno-
logical, and institutional drivers, together with location factors, play significant roles in both
intensification and disintensification of agricultural land, while sociocultural drivers and
farm(er) characteristics are less frequently mentioned in case studies. Three major trajecto-
ries of agricultural land use change were summarized according to the manifestations and
their major underlying drivers, which were the simultaneous appearance of two types of ag-
ricultural land use change due to rising labor costs and the concomitant increase in off-farm
employment across China, contraction of sloping land accompanied by diverse changes in
agricultural land use activities related to ecological improvement policy in mountainous ar-
eas of China, and the northward shift in agricultural land dominated by regional population
growth and agricultural technique improvement.

In addition, based on the above findings and a comparison of the findings with van Vliet
et al.’s (2015) study in Europe, we provide recommendations for future research on agricul-
tural land use change and its underlying drivers in China. It should be noted that the findings
of this study are limited by cases in the published literature, which although widely distrib-
uted across the country, have inevitable omissions and may be updated in the future and as
research hotspots change. Overall, this study provides a good reference for a comprehensive
and systematic understanding of the agricultural land use change and its underlying drivers
in China, as well as a good reference for similar studies in the future.
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