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A B S T R A C T

Urbanisation has significantly influenced socioeconomic development while land transfer, as a carrier, has
played an important role in the process of urbanisation. However, urbanisation has led to an unbalanced de-
velopment of regional cities and a widening gap between rich and poor. We explored the influence mechanism of
land transfer on urban development by quantitative and qualitative investigations of land benefits. Firstly, we
employed game theory to analyse the relationships among the government, developers, and consumers.
Developers have been the greatest beneficiaries of land transfers, whereas the consumers’ interests have mostly
been affected negatively. Then, we applied a coupling coordination model to 21 cities located along the
Beijing–Hangzhou Grand Canal to verify the theoretical mechanism and analyse the relationship between land
transfers and urban socioeconomic benefits. The results show that government-led and market-led land transfers
could promote urban development. The latter could be more sustainable than the former. For the sustainable
development of land transfers and urban–rural integration, the government should control land prices and
regulate the relationships between developers and consumers by formulating laws and reforming land systems.

1. Introduction

Land use is the core issue of sustainable development and reveals
the attributes, characteristics, mechanisms, evolution, regional differ-
entiation, and contradictions of human and land relationships (Zhou
et al., 2019). As one of the significant types of land-use that converts
land from its natural state, land urbanisationa promotes urban eco-
nomic development and improves education, medical care, and social
infrastructures (Zienkiewicz et al., 2014; Liu, 2018). The state-owned
land transfers (LTs) are important ways of promoting land urbanisation,
as well as increasing revenue for the government and the country's
gross domestic product (GDP). However, the high housing prices caused
by the state-owned LTs have put tremendous pressure on people's lives
and encourages a large number of young people to abandon agricultural
production for high incomes in the cities, thereby accelerating the loss
of young rural labourers, increasing the area of idle arable land, and
leaving a substantial number of "hollow villages" (Liu et al., 2013,
2017). As a result, urban-rural differences have gradually increased.
Thus, it is of great theoretical and practical significance to explore the

effects of LTs on socio-economic development and to study those po-
licies and strategies of state-owned land that would encourage urban-
rural integrated development.

In the United States, urbanisation follows the laissez-faire mode
alongside economic development. Land urbanisation is promoted by
industry and each city has its leading industry (Cho et al., 2003; Sealey
et al., 2018), such as the cultural and entertainment industry in New
York and the electronic information industry in Seattle (Hemphill,
2010). The country has a sound land trading market, and all land is
used for fees. Faced with the high housing prices of land urbanisation,
the government has issued a series of policies to regulate it (Gabbe,
2019). In most developed countries in Europe, such as Germany and the
United Kingdom, urbanisation is regulated by the governments
(Kamphorst et al., 2017), which first develop sound infrastructure and
management systems, then form the urban characteristics according to
the natural resources and environment of the land (Salvati et al., 2018).
Industrialisation and urbanisation, such as in Cannes, France, and Li-
verpool, England, also promote each other (Salvati and Zambon, 2019).
Some countries in Latin America suffer from malformed urbanisation.
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Rio de Janeiro in Brazil is one example wherein the government ex-
cessively pursued land urbanisation while neglecting the implementa-
tion of public services and other social infrastructures (Angotti, 2013;
Chauvin et al., 2017). As a result, population urbanisation lagged far
behind land urbanisation and many low-income living areas (slums)
began to appear in the urban built-up areas (Marchetti et al., 2019).
Some Asian countries, such as South Korea and Singapore, followed
urbanisation modes relying on economic development (Jusuf et al.,
2007; Haeran and Sangwon, 2018). Labour-intensive processing in-
dustries attracted much rural labour to work in the cities (Needham,
2016), i.e., population urbanisation promoted land urbanisation. The
rapid development of urbanisation was particularly evident in coastal
and riverside cities. State-owned land is transferred mainly by lease in
Singapore, and the government pays more attention to infrastructure
construction and environmental greening inland urbanisation
(Murakami, 2018). The land urbanisation development models provide
an essential foundation for the healthy and stable urbanisation of cities
around the world.

In comparison to land ownership transfer and leasehold land in
developed countries, the Chinese government, as a land-owner, grants
land-use rights to land-users, who pay the fees for the transfers of the
land-use rights (Cai et al., 2016). The real estate industry has been the
primary driver of rapid land urbanisation and land transaction fees
have become an important source of government revenue since the
beginning of the 21 st century (Ye, 2015). However, most cities ex-
perience faster land urbanisation than population urbanisation and
housing prices have continued to increase with the increase in land
prices (Li and Chand, 2013). These high housing prices place tre-
mendous pressure on young people and migrant workers, who have no
property of their own (Hu et al., 2019; Peng and Tsai, 2019). Un-
planned land urbanisation in combination with little to no infra-
structure or service facilities results in idle land and a significant
number of unfinished buildings (Tian et al., 2017; Li et al., 2019). Rapid
land urbanisation has also produced a substantial real estate economic
bubble in China (Hui and Shen, 2006; Zhao et al., 2017). Considering
these varied challenges, we proposed a fresh framework for explaining
human–land relationship theory by quantitative and qualitative ana-
lyses. This study applied game theory to determine the mechanism by
which LTs affect urban development and investigated the influences of
LTs on urban socioeconomic benefits by using a coupling coordination
model for an empirical analysis of cities along the Beijing–Hangzhou
Grand Canal in China. We provide a new idea for the influence me-
chanism of land use on urban development and the decision-making
support for regional urban coordination and sustainable development.

2. Methods and models

2.1. Game theory

Game theory explains how players (multiple individuals or teams)
in a game implement relevant strategies under the constraints of spe-
cific conditions (Tisdell and Harrison, 1990). In a game, one player may
establish a strategy by analysing their strengths and weaknesses, as well
as those of their rivals, and, if the strategy is formulated correctly, may
win the game. Game theory includes players, strategies, and returns,
which are the essential elements, as well as actions, information, bal-
ances, and outcomes. (Roth, 2010; Tan et al., 2015).

This paper presents a three-dimensional equalisation game model
that includes the government (G), a developer (D), and a consumer (C)
(Table 1). The government is the subject of LTs and provides enough
land to develop and uses the income to build public facilities and in-
frastructure. The government’s income and expenditures (IAE) consist
of land transaction fees (G1) and infrastructure construction and
management fees (G2). The developer is the recipient of LTs, develops
the land, and provides spaces to residents and industries. The devel-
oper’s IAE are housing profits (D1), land transaction fees (D2), and

construction materials fees (D3). The consumer is the recipient of
housing, for which they need to pay, whereas they use the public fa-
cilities for free. The consumer’s IAE are wages (C1) and home purchase
fees (C2). Each of the three players adopt different strategies to increase
their revenues or reduce their expenses whenever their expenditures
exceed their incomes. The goal is to achieve a Nash equilibrium. This
paper discusses the mechanism of the game among the government, the
developer, and the consumer so that the reader may understand the
stable state for the promotion of sustainable urban development.

2.2. Coupling coordination model

The coupling coordination model can be used to describe the degree
of dependency between systems. The coupling coordination degree (D
(t)) is composed of the coupling degree (G(t)) and the coordination
degree (H(t)) through two subsystems (Guo et al., 2015). We used the
coupling coordination degree in an empirical analysis to measure the
relationship between LTs and urban development. The higher the
coupling coordination degree, the greater is the dependence of urban
development on LTs. Thus, the relationship between the two sub-
systems can be divided into four types of coordination: low-level cou-
pling coordination (0–0.4), which means that LTs and urban develop-
ment are extremely uncoordinated and there is no obvious correlation
between them; middle-level coupling coordination (0.4–0.6), which
means that there is a certain relationship between LTs and urban de-
velopment while the mutual influence is low; run-in coupling co-
ordination (0.6–0.8), which means that there is a coordinated re-
lationship between LTs and urban development and urban
socioeconomic development is caused by LTs to a certain extent; high-
level coupling coordination(0.8–1.0), which means that there is a very
harmonious relationship between LTs and urban development and that
the higher the LTs, the higher is the level of urban development.

= ⎡
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=D t H t G t( ) ( ) ( ) (3)

where x t( ) and y t( ) are the respective values of the land transfer and
socio-economic effects subsystems while α and β are their respective
coefficients (α +β=1). Both subsystems are synchronously changing
and interacting, so we believe that their effects on the coupling degree
are equivalent; thus = =α β. 0.5, 0.5. G t( ), H t( ), and D t( ) are less than
1.

2.3. Mechanism of LTs’ influence on urban development

Land is the carrier of urban development and LTs have made an
essential contribution to people's lives and economic growth. The
government, the developer, and the consumer are critical players in the
LT game model (Fig. 1). In order to better analyse the mechanism be-
tween LTs and urban development, we propose three hypotheses.
Firstly, we consider that all three players are participants and their
benefits are primarily related to LTs. Secondly, the three players are
rational and each aims to serve their self-interest. Finally, the game

Table 1
The components of the game model.

Players Income Expenditure

Government land transaction fees
(G1)

infrastructure construction and
management fees (G2)

Developer house profits (D1) land transaction fees (D2)
construction materials fees (D3)

Consumer wages (C1) home purchase fees (C2)
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model is a closed system, and the players' strategies are correctly for-
mulated.

According to regional development plans, the government provides
state-owned land to the developer through agreements, tenders, auc-
tions, and/or listings in exchange for G1 from the developer. The land is
used to build residential buildings, factories, and commercial estab-
lishments, while the fees are used to build and maintain the necessary
public service facilities, such as transportation and water conservancy.
Thus, the gap in the government's IAE is G2 – G1. When that gap is
much lower than zero, the government needs to increase LT fees to
meet the demand for fiscal revenues for urban development. The de-
veloper must develop the real estate as soon as they obtain the land-use
rights. Because of the significant expenses of D2, land-use rights need to
be converted into income, which is mainly sourced from the house
profits (D1) received from the consumer. Thus, the gap in the devel-
oper's IAE is D2 – D1. When that gap is lower than zero, the developer
will increase the price of housing. The consumer needs to buy afford-
able real estate as dictated by C1. There are two choices in real estate
consumption: when the deposit is far higher than the price of the real
estate, the consumer is more likely to buy; otherwise, they are less
likely to buy.

According to the game mechanism of the three players, if a city
lacks industry, then the government must provide a substantial quantity
of state-owned land to increase the revenues for socio-economic de-
velopment. Because of limited land, land prices will continue to in-
crease over time, and the prices of land closer to the city will be higher.
Thus, the developer will increase real estate prices to improve effi-
ciency. However, when the housing prices exceed the consumers' pur-
chasing power, they will fail to purchase. As a result, much real estate
will remain vacant, and the developers will decrease the prices and
reduce construction. Urban development is limited, and the govern-
ment must take measures to keep housing prices stable. For example,
the government could provide adequate bank loans to citizens for one
to thirty years and those consumers with stable jobs could also obtain
housing provident funds. Thus, consumers could increase their pur-
chasing power for real estate. The developers would gain the most
benefits and promote urban socio-economic development.

Unfortunately, high bank loans can trigger a subprime mortgage
crisis that could destroy the government's financial system. If the gov-
ernment does not implement adequate measures, a large number of

abandoned houses may cause developers to go bankrupt, and a real
estate bubble crisis could arise. If the government excessively transfers
state-owned land for revenue, then there will be two severe crises that
will have detrimental effects on urban socio-economic development.
Thus, the government needs to explore other ways to promote urban
development. On the one hand, the government should regulate the
scale of LTs according to population and industry. On the other hand,
the government should develop other industries to increase sources of
government revenue and control the prices of real estate, regulate the
market by purchase restriction policies to avoid overbuilding and col-
lect real estate taxes.

3. Empirical analysis

3.1. Study area and data source

The Beijing–Hangzhou Grand Canal is the oldest and largest ancient
canal in the world. Its value is comparable to that of the Great Wall.
Flowing through six provinces and 21 cities from north to south and
joining five major river systems, including the Haihe River, the Yellow
River, the Huaihe River, the Yangtze River, and the Qiantang River, the
Grand Canal is 1,794 km long and is the country’s second “golden
waterway” after the Yangtze River (Fig. 2).

The Beijing–Hangzhou Grand Canal is also one of the most affluent
agricultural regions in China and has several developed industries. The
region has a high population density and agricultural intensification
while its production potential is substantial. The area around the river
has played an enormous role in economic, especially industrial and
agricultural, development and cultural development, as well as in ex-
changes between China’s northern and southern regions. There are
considerable differences among cities in social and economic develop-
ment because of different influencing factors. Thus, the cities in the
region have significant differences in LTs. We verified the game me-
chanism between LTs and urban development by a coupling coordina-
tion analysis of the LTs and socioeconomic benefits in the 21 cities
along the Beijing–Hangzhou Grand Canal.

This study selected the proportion of state-owned LTs to represent
the land transfer system. In accordance with the mechanism between
LTs and urban development, we selected social and economic factors,
such as the GDP index, the industrial output value index, and the

Fig. 1. Game model of LTs.
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urbanisation rate, to describe the economic benefits (EBs) and the social
benefits (SBs) of LTs. (Table 2). The data in this study were drawn
primarily from the China City Statistical Yearbook from 2000 to 2015
and includes population, social, and economic data. The land-use data
were drawn from the Resource and Environmental Science Data Center
of the Chinese Academy of Sciences.

In order to analyse the differences among cities, this study used the
min-max normalisation method to set the values of all the socio-
economic data and land transfer rates from “0” to “1”. All indicators are
of equal weight ( =w 0.2i ) while the values of EBs and SBs were ob-
tained by comprehensive weighting (Eqs. (4),(5)). The coupling co-
ordination degree (D(t)) was calculated by Eqs. (1),(2), and (3). LT is
the subsystem of x(t) and EBs or SBs are the subsystem of y(t).

∑=
=

y wEBs
i i i1

5
(4)

∑=
=

z wSBs
j j j1

5

(5)

3.2. Analysis of LT coupling effect

Along the Beijing–Hangzhou Grand Canal, there were great

differences in state-owned LTs that occurred in 2000–2015 (Fig. 3). In
2000, the city with the most LTs was Cangzhou (0.71 %), and, in 2015,
it was Changzhou (0.55 %). In 2000, the city with the least LTs was
Xuzhou (0.003 %), and, in 2015, it was Beijing (0.05 %). In 2000, there
were seven cities with LTs more than 0.2 % concentrated in the
northern region. Most cities had LTs less than 0.05 % and accounted for
55 % of the total number of cities. In 2015, there were also seven cities
with LTs more than 0.2 % but concentrated in the southern region and
only the LTs of Beijing were less than 0.05 %. These figures indicate
that the LTs of most cities had improved during 2000–2015. Moreover,
the centre of the gravity of LTs had moved from the north to the south.
In particular, the southern cities alongside the Beijing–Hangzhou Grand
Canal developed rapidly with higher levels of socioeconomic develop-
ment and urbanisation than did the northern cities.

To further explore the impacts of LTs on urban socioeconomic ef-
fects, this study used a coupling coordination analysis of LTs and so-
cioeconomic benefits. As seen in Fig. 4, most cities had low-level cou-
pling coordination degrees in EBs, SBs, and LTs in 2000, accounting for
40 % of the total number of cities. Only Beijing showed a high-level
coupling coordination degree with a high number of LTs. Other cities,
such as Dezhou, Jining, and Suqian, with a high number of LTs, had
middle-level coupling coordination degrees. In 2015, most cities

Fig. 2. Study area.

Table 2
Land transfers and socioeconomic benefit index system.

Target layer Indicator layer Explanation

Land transfers (LTs) Land transfer rate (x1) The ratio of the state-owned LTs area to the total urban area
Economic benefits (EBs) GDP index (y1) The ratio of the total output value of gross domestic product to the total population

Industrial output value index (y2) The ratio of the industrial output value to the total population
Tertiary industry structure index (y3) The ratio of the output value of tertiary industry to the total output value of gross domestic

product
Fiscal revenue index (y4) The ratio of the fiscal revenue to the total population
Average employee wage index (y5) The ratio of the total annual salary to the number of employees

Social benefits (SBs) Urbanisation rate (z1) The ratio of the permanent population in cities and towns to the total population
Employee rate (z2) The ratio of employees in public institutions to the total population
University teacher–student index (z3) The ratio of the number of teachers in schools to the number of university students
Number of beds in medical institutions index (z4) The ratio of the number of hospital beds to the total population
Green coverage rate in urban built-up areas index (z5) The ratio of urban green spaces to built-up areas
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exhibited middle-level coupling coordination degrees, accounting for
65 % of the total number of cities. Located in the southern region of the
Beijing–Hangzhou Grand Canal, the two cities, Changzhou and Suzhou,
with high numbers of LTs had high-level coupling coordination degrees.
Other cities had run-in coupling coordination degrees. Generally, the
coupling coordination level between urban socioeconomic benefits and
LTs in 2015 was higher than in 2000 and the influence of LTs on urban
development increased from 2000 to 2015. However, most cities with

high numbers of LTs had middle-level and run-in coupling coordination
degrees. The influences of LTs on urban development in these cities
were lower than those in Beijing, Suzhou, and Cangzhou.

The influence of LTs on urban development shows that Beijing is the
administrative centre, as the government transferred a substantial
amount of state-owned land to developers for urban development in
Beijing during 2000. More state-owned land was transformed for the
purpose of commercial and residential use while the city continued to

Fig. 3. LTs of cities alongside the Beijing–Hangzhou Grand Canal.

Fig. 4. Coupling coordination between LTs and urban socioeconomic benefits.
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attract a large number of people and expand. Because of guiding ad-
ministrative forces, Beijing quickly became the centre of the northern
region. Suzhou and Changzhou in the south experienced rapid in-
dustrial development in the early 21 st century. A large number of
people were attracted to the southern region and the demand for land
continued to increase. Thus, the government had to transfer more state-
owned land, thereby promoting urban expansion. Over time, these two
cities gradually became the economic centres in the south. The timing
of LTs across both the northern and southern economic centres had
important effects on urban development. Other cities, such as
Cangzhou, Dezhou, Jining, and Suqian, in the central region had sub-
stantial numbers of LTs during 2000–2015. However, these cities had
lower EBs and SBs than did Beijing and Suzhou because of a lack of
appeal to the population. Although the government transferred a large
area of state-owned land, labour shortages limited urban industrial
development. In short, land transfers in the north and central cities,
such as Beijing, are mainly driven by the government, whereas land
transfers in the southern cities, such as Suzhou and Changzhou, are
driven by the market. According to the coupling coordination analysis,
we found that government-led and market-led LTs could promote urban
development and the latter could be more sustainable than the former.

3.3. Game analysis of LTs

In the empirical analysis, EBs, SBs, and LTs experienced the same
changes during 2000–2015. The socioeconomic benefits of all cities in
the south increased as LTs increased, whereas those of most cities in the
northern and central regions decreased as LTs decreased (Fig. 5).

According to game theory, EBs are composed of G1(D2), D1(C2 – D2
– D3), and C1 while SBs are composed of G2 and D3. The northern and
central cities, such as Beijing, of government-led LTs excessively pur-
sued population and land urbanization. Since 2000, much state-owned
land has been transferred to develop real estate and the government has
invested in the corresponding infrastructure and public service facil-
ities. Investment funds were primarily drawn from land transfer fees
(G1). The developer had to improve the prices of real estate (C2) for
higher profits (D1). However, the wages (C1) of the consumers were far
lower than C2. Some consumers residing in urban villages relied on
land demolition compensations, which increased as land prices (G1)
increased. Others had hoped to raise their incomes to purchase real
estate, resulting in the increase in D3. Each of the player’s behaviours
caused housing prices and land prices to grow, and, once LTs were

reduced, the socioeconomic benefits dropped significantly. In the fu-
ture, as the number of consumers buying real estate decreases, the land
prices (G1) and real estate profits (D1) will drop significantly. At the
same time in the cities, there will be many social problems, such as
urban villages without urban facilities, empty towns without industry,
idle land, and unfinished construction projects.

The southern cities, such as Suzhou and Changzhou, of market-led
LTs have promoted population and land urbanisation through industrial
development. With the demand for economic development and popu-
lation migration, the government has had to increase the LTs. In ad-
dition, the prices of transferred land (G1) were lower than those of
government-led LTs for the developer while the corresponding infra-
structure and public service facilities were built by the investments (G2
and D3) of both the government and the developer. Because of the
developed economy, consumers (C1) received higher wages than did
those in the north, increasing their ability to buy real estate. The lower
land prices (D2) meant that the developer would not significantly in-
crease the real estate prices (D1). Each player’s behaviour controlled
the land prices (G1) and the real estate prices (D1); thus, urban de-
velopment is sustainable with a continuous increase in the LTs. In the
future, the consumer will continue to purchase real estate at a steady
rate while the land prices (G1) and real estate profits (D1) will remain
stable or show only small increases, so the result will reach the Nash
equilibrium (Table 3). However, the cities with market-led LTs do have
some problems, including disorderly layouts of urban constructions and
land scarcity caused by population and industrial agglomerations. Thus,
the cities of market-led LTs require appropriate governance.

4. Discussion

In recent years, land urbanisation has been of great concern to
scholars at home and abroad. Their research has mainly covered the
spatial patterns and the evolution of land urbanisation (Cobbinah and
Niminga-Beka, 2017; Pou et al., 2017), the influencing factors and
driving mechanism of land urbanisation (Melia et al., 2018; Zhou et al.,
2018), and regional human–land relationships (Fan et al., 2019;
Tzortzakaki et al., 2019). The relationship between land urbanisation
and urban development is mainly studied from an economic perspec-
tive. In most developed countries, land taxation is an important mani-
festation of land economic benefits (Almeida and Buainain, 2016),
because these countries have perfect land transaction markets with
relatively stable land transaction prices (Ortega-Pacheco et al., 2019),
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Fig. 5. Differences between the socioeconomic benefits and LTs rates during 2000–2015.
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and their state-owned land is dominated by leasing, which has lower
land benefits. In China, the system of transferring state-owned land is
an essential achievement of socio-economic reforms, which have played
a significant role in the economic growth of cities. In most cities, LTs
fees are the primary sources of funding for large-scale urban con-
structions by the government (Gao et al., 2018). Thus, some experts
believe that state-owned LTs have promoted the socio-economic de-
velopment of the cities and provided the government with sufficient
fiscal revenues. However, there are several severe social problems, in-
cluding high real estate prices, government over-reliance, and un-
balanced land acquisition compensation, regarding LTs. Other state-
owned LTs are unsustainable and have a certain restrictive effect on
urban development in later periods.

In this study, we explored the influence mechanism of land urba-
nisation on socio-economic benefits by applying game theory to analyse
the coupling coordination relationship between LTs and socio-economic
benefits. We used a combination of quantitative and qualitative ana-
lyses to investigate the socioeconomic benefits of land urbanisation by
taking the Beijing-Hangzhou Grand Canal as a typical sample zone. The
relationships between LTs and socio-economic benefits in different ci-
ties were analysed by using the coupling coordination model. The re-
sults revealed coupling coordination differences in LTs and socio-eco-
nomic benefits, as well as the influence mechanism of LTs on urban
development driven by the government and the markets, of which the
latter could be more sustainable than the former because most market-
led LTs are driven by the needs of industrial development and economic
expansion, so their land prices are lower than those driven by admin-
istrative expansion. Developers would also implement lower real estate
prices and the cities would attract more consumers to work and live
while the government would also earn more revenue except for land
transaction fees, such as industrial and personal taxes. If the govern-
ment increases public facility inputs and controls land prices, then
developers, consumers, and the government will achieve a Nash equi-
librium while the relationship between LTs and urban development will
achieve high-level coupling coordination. Government-led LTs will
have higher land prices while developers will increase real estate prices.
Although political location advantages can promote urban socio-eco-
nomic development, high real estate prices will drive increasing num-
bers of consumers away from the cities. Developers, consumers, and the
government will have huge conflicts of interest while the relationship
between LTs and urban development will achieve low-level coupling
coordination.

To ensure the sustainable development of land urbanisation and
urban stability coordination, we offer some suggestions that draw on
foreign experiences of land urbanisation.

Firstly, land urbanisation must be scientifically planned and LTs
should be consistent with urban planning. Small cities should formulate
LTs plans based on urban development and population needs, focus on
infrastructure and public service facilities concerning LTs, and en-
courage more consumers to buy real estate through better essential
services. At the same time, plans for rapid urbanisation should also
consider rural development and strengthen rural constructions to
achieve rural in-situ urbanisation while avoiding the loss of rural re-
sources and young labourers, which contributes to a growing gap be-
tween urban and rural development. A land urbanisation plan should be
adopted according to local conditions. The fast-developing areas can
increase the scale of the LTs and the slow-developing areas can control

the scale of the LTs rather than blindly pursuing land urbanisation (Liu
et al., 2018).

Next, the government should employ legal means to suppress land
market prices. The marketisation of LTs promotes urban economic de-
velopment and effectively allocates state-owned land. Because of dif-
ferent natural resource and environmental conditions, each city has its
own population and industrial carrying capacity. In some smaller cities,
state-owned land has been transferred excessively, accompanied by low
levels of urban infrastructure and public service facilities, which have
resulted in idle land and the oversupply of real estate. Some larger cities
had high real estate prices that have resulted in affluent residents
hoarding property and poorer consumers being forced to take loans to
buy houses. Thus, the government should regulate housing prices by
increasing taxes, for example, by levying higher taxes on consumers and
developers who own multiple properties. In addition to taxation, a
complete land trading market should be built. The market should set
regular land market prices according to the scales of the social and
economic development of each city. The government is responsible for
coordinating market operations and reducing its financial dependence
on land transition fees. Instead, it should vigorously develop transferred
land through industrial transformation, such as developing the in-
formation technology industry and the service industry on such land.

Lastly, the land system reform needs constant innovation. China is
the largest developing country and has the largest population in the
world, but the total area of urban land is much smaller than that of rural
land. Thus, the government should employ a rural revitalisation
strategy by focusing more on the transfer of rural land and relieving
urban pressure by developing rural economies and building rural fa-
cilities. On the one hand, it is necessary to strengthen real-name re-
gistrations of urban and rural land users and renters, as well as the
ability to monitor the status of each area of land dynamically. On the
other hand, it is crucial to formulate sound land management laws and
take legal sanctions against people who have deserted and occupied
multiple areas of transferred land. The government or land market
should classify areas of land and set a uniform compensation standard
for each level to provide a legal basis for land demolition or requisition.
Land system reform should pay more attention to combined land con-
servation and intensive use, as well as the link between land space
development and function, which is an important guarantee for sus-
tainable land use and high-quality development.

5. Conclusions

Rapid land urbanisation plays a significant role in promoting urban
social and economic development in a certain period. However, be-
cause of the lack of reasonable planning and control, problems such as
uneven urban-rural development and unstable real estate markets have
arisen. Using game theory with the government, developers, and con-
sumers as the "players", this study explored the mechanism between LTs
and urban development. On this basis, we verified the theoretical me-
chanism through empirical analysis by using a coupling coordination
model. The government, as the land supplier, obtains funds through LTs
and enhances public service levels. The developer increases economic
efficiency by increasing housing prices. The consumer must spend more
to meet the demands of living and developing. Thus, developers are the
greatest beneficiaries of LTs and consumers' interests are usually af-
fected negatively, ultimately hindering LTs. The government should

Table 3
Game changes of players.

Time Earlier Later Future

Players Government Developer Consumer Government Developer Consumer Government Developer Consumer
Government-led G1↑ G2↑ D1↑ D2↑, D3↑ C1↑ C2↑ G1↑↑ G2↑ D1↑↑ D2↑↑, D3↓ C1↑ C2↓ G1↓ G2↑ D1↓ D2↓, D3↓ C1↑ C2↓
Market-led G1↑ G2↑ D1↑ D2↑, D3↑ C1↑ C2↑ G1↑ G2↑ D1↑ D2↑, D3↑ C1↑ C2↑ G1→ G2↑ D1→ D2→, D3↑ C1↑ C2→
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implement measures to regulate land prices and adjust the relationships
between developers and consumers, as well as reform land systems. The
research of land use should be adapted to local conditions. Land ur-
banisation should be coordinated with the development of society and
the market rather than only being promoted by the government, which
can improve land use efficiency and ensure the sustainable develop-
ment of land urbanisation. Using the qualitative analysis of the game
among the government, developers, and consumers while combining
the quantitative relationship between land transfer and socio-economic
benefits, this study provides a new idea to explore the mechanism of
land transfer on socio-economic development, which has great theo-
retical significance and value to the sustainable use of land transfers
and urban-rural integration.
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